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ANTISENSE MODULATION OF PTP1B EXPRESSION

This application claims Convention priority from USSN
09/854,883 (14.05.2001) and International patent application
No. PCT/US02/15301 (13.05.2002). This application is a
divsicnal patent application of Australian patent
application No. 2001226246 (14.01.2001}, the Australian
designation of International patent application No.
PCT/US01/00109, and is a divisional patent application of
Australian patent application No. 2001278077 (30.07.2001),
the Australian designation of International patent '
application No. PCT/US01/23874).
BACKGROUND OF THE INVENTION

The process of phosphorylation, defined as the
attachment of a phosphate moiety to a biological molecule
through the action of enzymes called kinases, represents
one course by which intracellular signals are propagated
resulting finally in a cellular response. Within the
cell, proteins can be phosphorylated on serine, threonine
or tyrosine residues and the extent of phosphorylation is
regulated by the opposing action of phosphatases, which
remove the phosphate moieties. While the majority of
protein phosphorylation within the cell is on serine and
threonine ;esidues, tyrosine phosphorylation is modulated
to the greatest extent during oncogenic transformation
and growth factor stimulation (Zhang, Crit. Rev. Biochem.
Mol. Biol., 1998, 33, 1-52).

Because phosphorylation is such a ubiquitous process
within cells and because cellular phenotypes are largely
influenced by the activity of these pathways, it is

currently believed that a number of diseage states and/or

disorders are a result of either aberrant activation of,

_3-




10

or functional mutations in, kinases and phosphatases.
Consequently, considerable attention has been devoted
recently to the characterization of tyrosine kinases and
tyrosine phosphatases.

PTP1B (alsc known as protein phosphatase 1B and
PTPN1) is an endoplasmic reticulum (ER)-associated enzyme
originally isolated as the major protein tyrosine
phosphatase of the human placenta (Tonks et al., J. Biol.
Chem., 1988, 263, 6731-6737; Tonks et al., J. Biol.
Chem., 1988, 263, 6722-6730).

1A
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An esgsential regulatory role in signaling mediated
by the insulin receptor has been established for PTPILB.
PTP1B interacts with and dephosphorylates the activated
insulin receptor both in vitro and in intact cells
resulting in the downregulation of the signaling pathway
{Goldstein et al., Mol. Cell. Biochem., 1998, 182, 91-99;
Seely et al., Diabetes, 1996, 45, 1379-1385). 1In
addition, PTP1B modulates the mitogenic actions of
insulin (Goldstein et al,, Mol. Cell. Biochem., 1998,
182, 91-99). In rat adipose cells overexpressing PTP1B,
the translocation of the GLUT4 glucose transporter was
inhibited, implicating PTP1B as a negative regulator of
glucose transport as well (Chen et al., J. Biol. Chem.,
1997, 272, 8026-8031).

Mouse knockout models lacking the PTP1B gene also
point toward the negative regulation of insulin signaling
by PTP1B. Mice harboring a disrupted PTP1E gene showed
increased insulin sensitivity, increased phosphorylation
of the insulin receptor and when placed on a high-fat
diet, PTP1B -/- mice were resistant to weight gain and
remained insulin sensitive (Elchebly et al., Science,
1999, 283, 1544-1548). These studies clearly establish
PTP1B as a therapeutic target in the treatment of
diabetes and obesity.

PTP1B, which is differentially regulated during the
cell cycle (Schievella et al., Cell. Growth Differ.,
1993, 4, 239-246), is expressed in insulin sensitive
tissues as two different isoforms that arise from
alternate splicing of the pre-mRNA (Shifrin and Neel, J.
Biol. Chem., 1993, 268, 25376-25384). It was recently
demonstrated that the ratio of the alternatively spliced

products is affected by growth factors such as insulin
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and differs in various tissues examined (Sell and Reese,
Mcl. Genet. Metab., 1999, 66, 189%-192). In these studies
it was aleso found that the levels of the variants
correlated with the plasma insulin concentration and
percentage body fat and may therefore be used as a
biomarker for patients with chronic hyperinsulinemia or
type 2 diabetes.

Liu and Chernoff have shown that PTP1B binds to and
serves as a substrate for the epidermal growth factor
receptor (EGFR) {(Liu and Chernoff, Biochem. J., 1997,
327, 139-145). Furthermore, in A431 human epidermoid
carcinoma cells, PT1B was found to be inactivated by the
presence of Hz0, generated by the addition of EGF. These
studies indicate that PTP1B can be negatively regulated
by the oxidation state of the cell, which is often
deregulated during tumorigenesis (Lee et al., J. Biecl.
Chem., 1998, 273, 15366-15372).

Overexpression of PTP1B has been demonstrated in
malignant ovarian cancers and this correlation was
accompanied by a concomitant increase in the expression
of the associated growth factor receptor (Wiener et al.,
Am. J. Obstet. Gynecol., 1994, 170, 1177-1183).

PTP1B has been shown to suppress transformation in
NIH3T3 cells induced by the neu oncogene (Brown-Shimer et
al., Cancer Res., 1992, 52, 478-482), as well as in rat
3Y1 fibroblasts induced by v-srk, v-src, and v-ras (Liu
et al., Mol. Cell. Biol., 1998, 18, 250-259) and rat-1
fibroblasts induced by bcr-abl (LaMontagne et al., Proc.
Natl. Acad. Sci. U. S. A., 1998, 95, 14094-14099). It
has alsc been shown that PTP1B promotes differentiation
of K562 cells, a chronic myelogenous leukemia cell line,

in a similar manner as does an inhibitor of the bcr-abl
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cncoprotein. These studies describe the possible role of
PTP1B in controlling the pathogenesis of chronic myeloid
leukemia (LaMontagne et al., Proc. Natl. Acad. Sci. U. S.
A., 1998, 95, 14094-14099).

PTP1B negatively regulates integrin signaling by
interacting with one or more adhesion-dependent signaling
components and repressing integrin-mediated MAP kinase
activation (Liu et al., Curr. Biol., 1898, 8, 173-176).
Other studies designed to study integrin signaling, using
a catalytically inactive form of PTP1B, have shown that
PTP1B regulates cadherin-mediated cell adhesion (Balsamo
et al., J. Cell. Biol., 1998, 143, 523-532) as well as
cell spreading, focal adhesion and stresgss fiber formation
and tyrosine phosphorylation (Arregui et al., J. Cell.
Bigl,, 1998, 143, 861-873).

Currently, therapeutic agents designed to inhibit
the synthesis or action of PTP1B include small molecules
(Ham et al., Biocorg. Med. Chem. Lett., 1299, 9, 185-186;
Skorey et al., J. Biol. Chem., 1997, 272, 22472-22480;
Taing et al., Biochemistry, 1999, 38, 3793-3803; Taylor
et al., Bicorg. Med. Chem., 1998, 6, 1457-1468; Wang et
al., Bioorg. Med. Chem. Lett., 1998, 8, 345-350; Wang et
al., Biochem. Pharmacol., 1997, 54, 703-711; Yao et al.,
Bicorg. Med. Chem., 1998, 6, 1799-1810)} and peptides
(Chen et al., Biochemistry, 1999, 38, 384-389; Desmarais
et al., Arch. Biochem. Biophys., 1998, 354, 225-231;
Roller et al., Bioorg. Med. Chem. Lett., 1998, 38, 2149-
2150} . In addition, disclosed in the PCT publication WO
97/32595 are phosphopeptides and antibodies that inhibit
the association of PTP1B with the activated insulin

receptor for the treatment of disorders asscciated with
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insulin resistance. Antisense nucleotides against PTP1B
are also generally discleosed in that document.

There remains a long felt need for additional agents
capable of effectively inhibiting PTP1B function and
antisense technology is emerging as an effective means
for reducing the expression of specific gene products.
This technology may therefore prove to be uniquely useful
in a number of therapeutic, diagnostic, and research

applications for the meodulation of PTP1B expression.

SUMMARY OF THE INVENTION

The present invention provides compositions and
methods for modulating the expression of PTP1B. In
particular, the present invention provides compositions
and methods for modulating the alternatively spliced form
of PTPI1B. This invention relates to antisense compounds,
particularly antisense oligonuclectides, apecifically
hybridizable with and targeted to a nucleic acid encoding
PTP1B. Such oligonucleotides have been shown to modulate
the expression of PTP1B.

Pharmaceutical and other compositions comprising the
antisense compounds of the invention are also provided.
Further provided are methods of modulating the expression
of PTPIB in cells or tissues comprising contacting said
cells or tissues with one or more of the antisense
compounds or compositions of the invention.

Further provided are methods of treating an animal,
particularly a human, suspected of having or being prone
to a disease or condition associated with expression of
PTP1B by administering a therapeutically or
prophylactically effective amount of one or more cf the

antisense compounds or compositions of the invention.
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Other aspects and advantages of this invention are
encompassed in the following detailed description ¢f the

inventicn.

DETAILED DESCRIPTION OF THE INVENTION

The present invention employs oligomeric antisense
compounds, particularly oligonucleotides, for use in
modulating the function of nucleic acid melecules
encoding PTP1B, ultimately modulating the amount of PTP1B
produced. This is accomplished by providing antisense
compounds which specifically hybridize with one or more
nucleic acids encoding PTP1B.

Ag used herein, the terms "target nucleic acid" and
"nucleic acid encoding PTP1B" encompass DNA encoding
PTP1B, RNA (including pre-mRNA and mRNA) transcribed from
such DNA, and also cDNA derived from such RNA. The
specific hybridization of an oligomeric compound with its
target nucleic acid interferes with the normal function
of the nucleic acid. This modulation of function of a
target nucleic acid by compounds which specifically
hybridize to it is generally referred to as "antisense".
The functions of DNA to be interfered with include
replication and transcription. The functiocns of RNA to
be interfered with include all vital functions such as,
for example, translocation of the RNA to the site of
protein translation, translation of protein from the RNA,
splicing of the RNA to yield one or more mRNA species,
and catalytic activity which may be engaged in or
facilitated by the RNA. The overall effect of such
interference with target nucleic acid function is
modulation of the expression of PTP1RB.

In the context of the present invention,

"modulation" means either an increase (stimulation) or a
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decrease (inhibition) in the expression of a gene. In
the context of the present inventien, inhibition is the
preferred form of modulation of gene expression and mMRNA
is a preferred target.

It is preferred to target specific nucleic acids for
antisense. "Targeting" an antisense compound to a
particular nucleic acid, in the context of this
invention, is a multistep process. The process usually
begins with the identification of a nucleic acid sequence
whose function is to be modulated. This may be, for
example, a cellular gene (or wRNA 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 is a nucleic acid molecule encoding PTP1B. The
targeting process also includes determination of a site
or sites within this gene for the antisense interaction
to occur such that the desired effect, e.g., detection or
modulation of expression of the protein, will result,
Within the context of the present invention, a preferred
intragenic site is the region encompassing the
translation initiation or termination codon of the open
reading frame {ORF) of the gene.

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
S5'-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
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though the initiator amino acid in each instance is
typically methionine (in eukaryotes) or formylmethionine
(in prokaryotes). It is also known in the art that
eukaryotic and prokaryotic genes may have two or more
alternative start codons, any one of which may be
preferentially utilized for translation initiation in a
particular cell type or tissue, or under a particular set
of conditions. In the context of the invention, "start
codon" and "translation initiation codon'" refer to the
codon or codons that are used in vivo to initiate
translation of an mRNA molecule transcribed from a gene
encoding PTP1B, 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 "tranglation 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
"transiation termination codon region" refer to a portion
of such an mRNA or gene that encompasses from about 25 to
about 50 contiguous nucleotides in either direction
(i.e., 8" or 3') from a translation termination ¢odon.

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. Other target regions include the 5!

untranslated region (5'UTR), known in the art to refer to
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the portion of an mRNA in the 5' direction from the
translation initiation codon, and thus including
nucleotides between the &' 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 nuclectides between the translation
termination codon and 3' end of an mRNA or corresponding
nucleotides on the gene. The 5' cap 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 wWRNA is considered to include the
5' cap structure itself as well as the first 50
nucleotides adjacent to the cap. The 5' cap region may
also be a preferred target region.

Although some eukaryotic mRNA transcripts are
directly translated, many contain one or more regions,
known as "introns," which are excised from a transcript
before it is translated. The remaining (and therefore
translated) regions are known as "exons" and are spliced
together to form a continuous mRNA sequence. mRNA splice
giteg, i.e., intron-exon junctions, may also be preferred
target regions, and are particularly useful in situations
where aberrant splicing is implicated in disease, or
where an overproduction of a particular mRNA splice
product is implicated in disease. Aberrant fusion
junctions due to rearrangements or deletions are also
preferred targets. It has also been found that introns
can also be effective, and therefore preferred, target
regions for antisense compounds targeted, for example, to

DNA or pre-mRNA.
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Once one or more target sites have been identified,
oligonucleotides are chosen which are sufficiently
complementary to the target, i.e., hybridize sufficiently
well and with sufficient specificity, to give the desired
effect.

In the context of this invention, "hybridization"
means hydrogen bonding, which may be Watson-Crick,
Hoogsteen or reversed Hoogsteen hydrogen bonding, between
complementary nucleoside or nuclectide bases. For
example, adenine and thymine are complementary
nucleobases which pair through the formation of hydrogen
bonds. "Complementary," as used herein, refers to the
capacity for precise pairing between two nucleotides.

For example, if a nucleotide at a certain position of an
oligonucleotide is capable of hydrogen bonding with a
nucleotide at the same position of a DNA or RNA molecule,
then the oligonucleotide and the DNA or RNA are
considered to be complementary to each other at that
position. The oligonucleotide and the DNA or RNA are
complementary to each other when a sufficient number of
corresgponding pogitiong in each molecule are occupied by
nucleotides which can hydregen bond with each other.
Thusg, "specifically hybridizable" and "complementary" are
terms which are used to indicate a sufficient degree of
complementarity or precise pairing such that stable and
gspecific binding occurs between the oligeonucleotide and
the DNA or RNA target. It is understood in the art that
the sequence of an antisense compcund need not be 100%
complementary to that of its target nucleic acid to be
specifically hybridizable. An antisense compound is
specifically hybridizable when binding of the compound to
the target DNA or RNA molecule interferes with the normal

function of the target DNA or RNA to cause a loss of
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utility, and there is a sufficient degree of
complementarity to avoid non-specific binding of the
antisense compound to non-target seguences under
conditions in which specific binding is desired, i.e.,
under physiological conditions in the case of in vivo
agsays or therapeutic treatment, and in the case of in
vitro assays, under conditions in which the assays are
performed.

Antisense compounds are commenly used as research
reagents and diagnostics. For example, antisense
oligonucleotideg, 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. Antisense compounds are also used, for
example, to distinguish between functions of various
members of a biological pathway. Antisense modulation
has, therefore, been harnessed for research use.

The specificity and sensitivity of antisense is also
harnessed by those of skill in the art for therapeutic
uses. Antisense cligonucleotides have been employed as
therapeutic moieties in the treatment of disease states
in animals and man. Antisense oligonuclectides have been
safely and effectively administered to humans and
numerous clinical trials are presently underway. It is
thus established that oligonucleotides can be useful
therapeutic modalities that can be configured to be
useful in treatment regimes for treatment of cells,
tissues and animals, especially humans.

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 thereof. This term includes oligonucleotides

composed of naturally-occurring nuclecbases, sugars and

11
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covalent internucleoside (backbone) linkages as well as
oligonucleotides having non-naturally-occurring portions
which function similarly. Such modified or substituted
oligonucleotides are often preferred over native forms
because of desirable properties such as, for example,
enhanced cellular uptake, enhanced affinity for nucleic
acid target and increased stability in the presence of
nucleases.

While antisense oligonucleotides are a preferred
form of antisense compound, the present invention
comprehends other oligomeric antisense compounds,
including but not limited to oligonuclectide mimetics
such as are described below. The antisense compounds in
accordance with this invention preferably comprise from
about 8 to about 50 nuclecbases (i.e. from about 8 to
about 50 linked nucleosides). Particularly preferred
antisense compounds are antisense oligonucleotides, even
more preferably those comprising from about 12 to about
30 nucleobases. As is known in the art, a nucleoside is
a base-sugar combination. The base portion of the
nucleoside is normally a heterocyclic base. The two most
common classes of such heterocyclic bases are the purines
and the pyrimidines. Nucleotides are nucleosides that
further include a phosphate group covalently linked to
the sugar portion of the nucleoside. For those
nucleosides that include a pentofuranosyl sugar, the
phosphate group can be linked to either the 2', 3' or 5!
hydroxyl moiety of the sugar. In forming oligonucleo-
tides, 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 structure can be further joined to form a

circular structure, however, open linear structures are

12
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generally preferred. Within the oligonucleotide
structure, 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.

Specific examples of preferred antisense compounds
useful in this invention include oligonucleotides
containing modified backbones or non-natural internucleo-
side 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 internuclecside
backbone can also be considered to be oligonucleosides.

Preferred medified cligonucleotide backbones
include, for example, phosphorothicates, chiral
phosphorothioates, phosphorodithiocates, phosphotriesters,
aminoalkylphosphotriesters, methyl and other alkyl
phosphonates including 3'-alkylene phosphonates and
chiral phosphonates, phosphinates, phosphoramidates
including 3'-amino phosphoramidate and aminoalkylphos-
phoramidates, thionophosphoramidates, thionocalkylphos-
phonates, thioncalkylphosphotriesters, and boranophos-
phates having normal 3'-5' linkages, 2'-5' linked analogs
of these, and those having inverted polarity wherein the
adjacent pairs of nuclecside units are linked 3'-5' to
5'-3' or 2'-5' to 5'-2', 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 te, U.S.: 3,687,808;
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4,469,863; 4,476,301; 5,023,243; 5,177,196; 5,188,897;
5,264,423; 5,276,019; 5,278,302; 5,286,717; 5,321,131;
5,399,676; 5,405,939; 5,453,496; 5,455,233; 5,466,677;
5,476,925; 5,519,126; 5,536,821; 5,541,306; 5,550,111;
5,563,253; 5,571,799; 5,587,361; and [COMMENT] [a]Page: 1
The patent No. 5,697,248 was found to be wrong. On 9-
3-98 deleted it and changed the wording from "5,625,050;
and 5,697,248" to " and 5,625,050" 5,625,050, certain of

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

Preferred modified oligonucleotide backbones that
do not include a phosphorus atom therein have backbones
that are formed by short chain alkyl or cycloalkyl
internucleoside linkages, mixed hetercatom and alkyl or
cycloalkyl internucleoside linkages, or one or more short
chain heterocatomic or heterocyclic internucleoside
linkages. These include those having morpheolino 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; alkene
containing backbcnes; 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 cligonucleosides include, but
are not limited to, U.S.: 5,034,506; 5,166,315;
5,185,444; 5,214,134; 5,216,141; 5,235,033; 5,264,562;
5,264,564; 5,405,938; 5,434,257; 5,466,677; 5,470,967;
5,489,677; 5,541,307; 5,561,225; 5,596,086; 5,602,240;
5,610,289; 5,602,240; 5,608,046; 5,610,289; 5,618,704;
5,623,070; 5,663,312; 5,633,360; 5,677,437; and

14
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5,677,439, certain of which are commonly owned with this
application, and each of which is herein incorporated by
reference,

In other preferred oligonuclectide mimetics, both
the sugar and the internucleoside linkage, i.e., the
backbone, of the nucleotide units are replaced with novel
groups. The base units are maintained for hybridization
with an appropriate nucleic acid target compound. One
such oligomeric 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 amincethylglycine backbone.
The nuclecbases are retained and are bound directly or
indirectly to aza nitrogen atoms of the amide portion of
the backbcone. 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, 14%7-1500,

Most preferred embodiments of the invention are
oligonucleotides with phosphorothicate backbones and
oligonucleosides with heteroatom backbones, and in
particular -CH;-NH-O-CHs;-, -CH,-N{(CH:)-C-CH,- [known as a
methylene (methylimino) or MMI backbone], -CH,-C-N(CHs)-
CHy-, -CH:-N(CHs)-N(CHs)-CHz- and -O-N({CHs)-CH;-CH;-
[wherein the native phosphodiester backbcne is
represented as -0-P-0-CH;-] of the above referenced U.S.
patent 5,489,677, and the amide backbonez of the above

referenced U.S. patent 5,602,240. Also preferred are
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oligonucleotides having morpholino backbone structures of
the above-referenced U.S. patent 5,034,506.

Modified cligonucleotides may also contain cne or
more substituted sugar moieties. Preferred oligo-
nuclectides comprise one of the following at the 2!
position: OH; F; O-, §-, or N-alkyl; O-, 8-, or N-
alkenyl; 0-, S- or N-alkymyl; or O-alkyl-O-alkyl, wherein
the alkyl, alkenyl and alkynyl may be substituted or
unsubstituted C; to Cyy alkyl or C; to Cy¢ alkenyl and
alkynyl. Particularly preferred are O[(CH:}n0l CHs,

O (CH;) tOCH;, O({CHj3) NH;, O(CHz},CH;, O(CH;)n,ONH;, and
O(CH,) hON[ (CH,) ,CHs) ]2, where n and m are from 1 to about
10, Other preferred oligonucleotides comprise one of the
following at the 2' position: C; to Cip lower alkyl,
substituted lower alkyl, alkaryl, aralkyl, O-alkaryl or
O-aralkyl, SH, SCH., OCN, Cl, Br, CN, CF;, OCF3;, SOCHj;,
S0,CH;, ONO;, NO;, N3, NH;, heterocycloalkyl, heterocyclo-
alkaryl, aminoalkylamino, polyalkylamino, substituted
gilyl, an RNA cleaving group, a reporter group, an
intercalator, a group for improving the pharmacokinetic
properties of an oligonucleotide, or a group for
improving the pharmacodynamic properties of an
oligonucleotide, and other substituents having similar
properties. A preferred modification includes 2'-
methoxyethoxy (2'-0-CH;CH;OCH;, also known as 2'-0-(2-
methoxyethyl) or 2'-MOE} (Martin et al., Helv. Chim.
Acta, 1995, 78, 486-504) i.e., an alkoxyalkoxy group. A
further preferred modification includes 2'-dimethylamino-
oxyethoxy, i.e., a O(CH;).ON{CHs}, group, also known as 2'-
DMAOE, as described in examples hereinbelow, and 2'-
dimethylaminoethoxyethoxy (also known in the art as 2'-0O-
dimethylaminoethoxyethyl or 2'-DMAECE), i.e., 2'-0-CH;-O-

CHz-N({CH;)z, also described in examples hereinbelow.
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Other preferred modifications include 2'-methoxy
(2'-0-CH;), 2'-aminopropoxy (2'-OCH,CH,CH,NH;) and 2'-
fluoro (2'-F). Similar modificaticns may also be made at
other positions on the oligonuclectide, particularly the
3' position of the sugar on the ' terminal nuclecotide or
in 2'-5' linked cligonucleotides 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; 5,118,800; 5,319,080; 5,353,044; 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; 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.

Oligonucleotides may also include nuclecbase (often
referred to in the art simply as "base") modifications or
gubgtitutions. 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 nuclechbases
include other synthetic and natural nuclecbases such as
S-methylcytosine (5-me-C), 5-hydroxymethyl cytosine,
xanthine, hypoxanthine, 2-aminoadenine, é-methyl and
other alkyl derivatives of adenine and guanine, 2-propyl
and other alkyl derivatives of adenine and guanine, 2-
thiouracil, 2-thiothymine and 2-thiocytosine, 5-
halouracil and cytosine, 5-propynyl uracil and cytosine,
6-azo uracil, cytosine and thymine, 5-uracil (pseudo-

uracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-
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thicalkyl, 8-hydroxyl and other 8-substituted adenines
and guanines, 5-halo particularly 5-bromo, 5-trifluoro-
methyl and other 5-substituted uracils and cytosines, 7-
methylguanine and 7-methyladenine, B-azaguanine and 8-
azaadenine, 7-deazaguanine and 7-deazaadenine and 3-
deazaguanine and 3-deazaadenine. Further nuclecbases
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, Croocke, S5.T. and Lebleu, B.
, ed., CRC Press, 1993. C(Certain of these nuclecbases are
particularly useful for increasing the binding affinity
of the oligomeric compounds of the invention. These
include 5-substituted pyrimidines, 6-azapyrimidines and
N-2, N-6é and 0-6 substituted purines, including 2-
aminopropyladenine, 5-propynyluracil and 5-propynyl-
cytosine. 5-methylcytosine substitutions have been shown
to increase nucleic acid duplex stability by 0.6-1.2 C
(Sanghvi, Y.8., Crooke, §.T. and Lebleu, B., eds.,
Antisense Research and Applications, CRC Press, Boca
Raton, 1993, pp. 276-278) and are presently preferred
base substitutions, even more particularly when combined
with 2'-O-methoxyethyl sugar modifications.
Representative United States patents that teach the
preparation of certain of the above noted modified
nuclecbases as well as other modified nuclecbases
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;
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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; 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.
Another modification of the oligonucleotides of the
invention involves chemically linking to the oligo-
nucleotide one or more moieties or conjugates which
enhance the activity, cellular distribution or cellular
uptake of the oligonucleotide. Such moieties include but
are not limited to lipid moieties such as a cholesterol
moiety (Letsinger et al., Proc. Natl. Acad. Sci. USA,
1989, 86, 6553-6556), cholic acid (Manoharan et al.,
Biocorg. Med. Chem. Let., 1994, 4, 1053-1060), a
thioether, e.g., hexyl-S-tritylthiol (Mancharan et al.,
Ann. N.Y. Acad. Sci., 1992, 660, 306-302; Manoharan et
al., Bioorg. Med. Chem. Let., 1993, 3, 2765-2770), a
thiocholesterol (Cberhauser et al., Nucl. Acids Res.,
1992, 20, 533-538), an aliphatic chain, e.g., dodecandiol
or undecyl residues (Saison-Behmoaras et al., EMBO J.,
1991, 10, 1111-1118; Kabanov et al., FEBS Lett., 1990,
259, 327-330; Svinarchuk et al., Biochimie, 1993, 75, 49-
54), a phospholipid, e.g., di-hexadecyl-rac-glycercl or
triethylammonium 1,2-di-C-hexadecyl-rac-glycero-3-H-
phosphonate (Mancharan et al., Tetrahedron Lett., 1995,
36, 3651-3654; Shea et al., Nucl. Acids Res., 1950, 18,
3777-3783), a pelyamine or a polyethylene glycol chain
(Manoharan et al., Nucleosides & Nucleotides, 1995, 14,
969-973), or adamantane acetic acid (Manoharan et al.,

Tetrahedron Lett., 1995, 36, 3651-3654), a palmityl
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moiety (Mishra et al., Biochim. Biophys. Acta, 1395,
1264, 229-237), or an octadecylamine or hexylamino-
carbonyl -oxycholesterol moiety (Crocke et al., J.
Pharmacol. Exp. Ther., 1%96, 277, 923-937.

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.

It is not necessary for all positions in a given
compound to be uniformly modified, and in fact more than
one of the aforementioned modifications may be
incorporated in a single compound or even at a single
nucleoside within an oligonucleotide. The present
invention also includes antisense compounds which are
chimeric compounds. "Chimeric" antisense compounds or
"chimeras," in the context of this invention, are
antisense compounds, particularly oligonucleotides, which
contain two or more chemically distinct regions, each
made up of at least one monomer unit, i.e., a nucleotide

in the case of an cligonucleotide compound. These
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oligonucleotides typically contain at least one region
wherein the oligonucleotide is medified so as to confer
upon the oligonucleotide increased resistance to nuclease
degradation, increased cellular uptake, and/or increased
binding affinity for the target nucleic acid. An
additional region of the oligonucleotide may serve as a
substrate for enzymes capable of cleaving RNA:DNA or
RNA:RNA hybrids. By way of example, RNase H is a
cellular endonuclease which cleaves the RNA strand of an
RNA:DNA duplex. Actiwvation of RNase H, therefore,
results in cleavage of the RNA target, thereby greatly
enhancing the efficiency of oligonucleotide inhibition of
gene expression. Consequently, comparable results can
often be obtained with shorter oligonucleotides when
chimeric oligonucleotides are used, compared to
phosphorothioate deoxyoligonuclecotides hybridizing to the
game target regicn. 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 alsc 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; 5,14%9,797; 5,220,007; 5,256,775; 5,366,878;
5,403,711; 5,491,133; 5,565,350; 5,623,065; 5,652,355;
5,652,35%6; 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.
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The antisense compounds used in accordance with
this invention may be conveniently and routinely made
through the well-known technique cof =0lid phase
synthesis. Egquipment 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 oligonuclectides such as
the phosphorothicates and alkylated derivatives.

The antisense compounds of the invention are
synthesized in vitro and do not include antisense
compositions of biclogical origin, or genetic vector
constructs designed to direct the in vivo synthesis of
antisense molecules. The compounds of the invention may
also be admixed, encapsulated, conjugated or otherwise
assoclated 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 antisense compounds of the invention encompass

any pharmaceutically acceptable salts, esters, or salts
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of such esters, or any other compound which, upon
administration to an animal including a human, is capable
of providing (directly or indirectly) the biologically
active metabolite or residue thereof. Accordingly, for
example, the disclosure is also drawn to prodrugs and
pharmaceutically acceptable salts of the compounds of the
invention, pharmaceutically acceptable salts of such
prodrugs, and other bicequivalents.

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

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 biclogical activity of the parent
compound and do not impart undesired toxicclogical
effects thereto.

Pharmaceutically acceptable base addition salts are
formed with metals or amines, such as alkali and alkaline
earth metals or organic amines. Examples of metals used
as caticns are sodium, potassium, magnesium, calcium, and
the like. Examples of suitable amines are N,N'-dibenzyl-
ethylenediamine, chloroprocaine, choline, diethanolamine,
dicyclohexylamine, ethylenediamine, N-methylglucamine,
and procaine (see, for example, Berge et al.,

"Pharmaceutical Salts," J. of Pharma Sci., 1977, 66, 1-
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19) . The base addition salts of said acidic compounds
are prepared by contacting the free acid form with a
gufficient amount of the desired base to produce the salt
in the conventional manner. The free acid form may be
regenerated by contacting the salt form with an acid and
isolating the free acid in the conventional manner. The
free acid forms differ from their respective salt forms
somewhat in certain physical properties such as
solubility in polar solvents, but otherwise the salts are
equivalent to their respective free acid for purposes of
the present invention. As used herein, a "pharmaceutical
addition salt" includes a pharmaceutically acceptable
salt of an acid form of one of the components of the
compositions of the invention. These include organic or
inorganic acid salts of the amines. Preferred acid salts
are the hydrochlorides, acetates, salicylates, nitrates
and phosphates. Other suitable pharmaceutically
acceptable salts are well known to those skilled in the
art and include basic salts of a variety of inorganic and
organic acidg, such as, for example, with inorganic
acids, such as for example hydrochloric acid, hydrcbromic
acid, sulfuric acid or phesphoric acid; with organic
carboxylic, sulfonic, sulfo or phospho acids or
N-substituted sulfamic acids, for example acetic acid,
propionic acid, glycolic acid, succinic acid, maleic
acid, hydroxymaleic acid, methylmaleic acid, fumaric
acid, malic acid, tartaric acid, lactic acid, oxalic
acid, gluconic acid, glucaric acid, glucuronic acid,
citric acid, benzoic aéid, cinnamic acid, mandelic acid,
salicylic acid, 4-aminosalicylic acid, 2-phenoxybenzoic
acid, 2-acetoxybenzoic acid, embonic acid, nicotinic acid
or isonicotinic acid; and with amino acids, such as the

20 alpha-amino acids involved in the synthesis of
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proteins in nature, for example glutamic acid or aspartic
acid, and also with phenylacetic acid, methanesulfonic
acid, ethanesulfonic acid, 2-hydroxyethanesulfonic acid,
ethane-1,2-disulfonic acid, benzenesulfonic acid,
4-methylbenzenesulfoc acid, naphthalene-2-sulfonic acid,
naphthalene-1,5-disulfonic acid, 2- or 3-phospho-
glycerate, glucose-é-phosphate, N-cyclohexylsulfamic acid
(with the formation of cyclamates), or with other acid
organic compounds, such as ascorbic acid.
Pharmaceutically acceptable salts of compounds may also
be prepared with a pharmaceutically acceptable cation.
Suitable pharmaceutically acceptable cations are well
known to those skilled in the art and include alkaline,
alkaline earth, ammonium and quaternary ammonium cations.
Carbonates or hydrogen carbonates are also possible.

For oligonucleotides, preferred examples of
pharmaceutically acceptable salts include but are not
limited to (a} salts formed with cations such as sodium,
potassium, ammonium, magnesium, calcium, polyamines such
as spermine and spermidine, etc.; (b) acid addition salts
formed with inorganic acids, for example hydrochloric
acid, hydrobromic acid, sulfuric acid, phosphoric acid,
nitric acid and the like; (c) salts formed with
organic acids such as, for example, acetic acid, oxalic
acid, tartaric acid, succinic acid, maleic acid, fumaric
acid, gluconic acid, citrie acid, malic acid, ascorbic
acid, benzoic acid, tannic acid, palmitic acid, alginic
acid, polyglutamic acid, naphthalenesulfonic acid,
methanesulfonic acid, p-toluenesulfonic acid,
naphthalenedisulfonic acid, polygalacturcnic acid, and
the like; and (d) salts formed from elemental anions such

as chlorine, bromine, and iodine.
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The antisense compounds of the present invention
can be utilized for diagnestics, therapeutics,
prophylaxis and as research reagents and kits. For
therapeutics, an animal, preferably a human, suspected of
having a disease or disorder which can be treated by
modulating the expression of PTP1E is treated by
administering antisense compounds in accordance with this
invention, The compounds of the invention can be
utilized in pharmaceutical compositions by adding an
effective amount of an antisense compound to a suitable
pharmaceutically acceptable diluent or carrier. Use of
the antisense compounds and methods of the invention may
also be useful prophylactically, e.g., to prevent or
delay infection, inflammation or tumor formation, for
example.

The antisense compounds of the invention are useful
for research and diagnostics, because these compounds
hybridize to nucleic acids encoding PTP1B, enabling
sandwich and other assays to easily be constructed to
exploit this fact. Hybridization of the antisense
oligonucleotides of the invention with a nucleic acid
encoding PTP1B can be detected by means known in the art.
Such means may include conjugation of an enzyme to the
cligonucleotide, radiolabelling of the oligonucleotide or
any other suitable detection means. Xits using such
detecticn means for detecting the level of PTP1B in a
sample may also be prepared.

The present inventien also includes pharmaceutical
compositions and formulations which include the antisense
compounds of the inventien. The pharmaceutical
composgitions 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
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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 aercsols, 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'-0O-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. Ceonventional pharmaceutical
carriers, agueous, powder or oily bases, thickeners and
the like may be necessary or desirable. Coated condoms,
gloves and the like may also be useful.

Compositions and formulations for oral
administration include powders or granules, suspensions
or solutions in water or non-aqueous media, capsules,
sachets or tablets. Thickeners, flavoring agents,
diluents, emulsifiers, dispersing aids or binders may be
desirable.

Compogitions and formulations for parenteral,
intrathecal or intraventricular administration may
include sterile aqueous sclutions which may also contain
buffers, diluents and other suitable additives such as,
but not limited to, penetration enhancers, carrier
compounds and other pharmaceutically acceptable carriers

or excipients.
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Pharmaceutical composgitions of the present
invention include, but are not limited to, solutions,
emulsions, and liposome-containing formulations. These
compositions may be generated from a variety of
compenents that include, but are not limited to,
preformed liquids, self-emulsifying solids and self-
emulsgifying semisolids.

The pharmaceutical formulations of the present
invention, which may conveniently be presented in unit
dosage form, may be prepared according to comventional
techniques well known in the pharmaceutical industry.
Such techniques include the step of bringing into
association the active ingredients with the pharma-
ceutical carrier(s) or excipient(s). In general the
formulations are prepared by uniformly and intimately
bringing into association the active ingredients with
liguid 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, liguid syrups,
soft gels, suppositories, and enemas. The compositions
of the present invention may alsc be formulated as
suspensions in agueous, non-aguecus or mixed media.
Aqueous suspensions may further contain substances which
increase the viscosity of the suspension including, for
example, sodium carboxymethylcellulose, sorbitol and/or
dextran. The suspension may also contain stabilizers.

In cne embodiment of the present invention the
pharmaceutical compositions may be formulated and used as
foams. Pharmaceutical foams include formulations such
ag, but not limited to, emulsions, microemulsions,

creams, jellies and liposomes. While basically similar
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in nature these formulations vary in the components and
the consistency of the final product. The preparation of
such compositions and formulaticns is generally known to
those skilled in the pharmaceutical and formulation arts
and may be applied to the formulation of the compositions
of the present invention.

Emulgions: The compesitions of the present
inventicn may be prepared and formulated as emulsicns.
Emulsions are typically heterogencus systems of cne
ligquid dispersed in another in the form of droplets
usually exceeding 0.1 m in diameter (Idson, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume
1, p. 199; Rosoff, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., Volume 1, p. 245; Block in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume
2, p. 335; Higuchi et al., in Remington's Pharmaceutical
Sciences, Mack Publishing Co., Easton, PA, 1985, p. 301).
Emulsions are often biphasic systems comprising of two
immiscible liguid phases intimately mixed and dispersed
with each other. In general, emulsions may be either
water-in-oil (w/o) or of the oil-in-water (o/w} variety.
When an aqueous phase is finely divided into and
dispersed as minute droplets into a bulk oily phase the
resulting composition is called a water-in-oil (w/o)
emulsion. Alternatively, when an oily phase is finely
divided into and dispersed as minute droplets into a bulk
aqueous phase the resulting composition ig called an oil-
in-water (o/w} emulsion. Emulsions wmay contain
additional compcnents in addition to the dispersed phases

and the active drug which may be present as a solution in
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either the aqueous phase, oily phase or itself as a
separate phase. Pharmaceutical excipients such as
emulsifiers, stabilizers, dyes, and anti-oxidants may
also be present in emulsions as needed. Pharmaceutical
emulsions may also be multiple emulsions that are
comprised of more than two phases such as, for example,
in the case of oil-in-water-in-oil (o/w/o) and water-in-
oil-in-water {w/o/w) emulsions. Such complex
formulations often provide certain advantages that simple
binary emulsions do not. Multiple emulsions in which
individual oil droplets of an o/w emulsion enclose small
water droplets constitute a w/o/w emulsion. Likewise a
system of oil droplets enclosed in globules of water
stabilized in an oily continuous provides an o/w/o
emulsion.

Emulsions are characterized by little or no
thermodynamic stability. Often, the dispersed or
discontinuous phase of the emulsion is well dispersed
into the external or continuous phase and maintained in
this form through the means of emulsifiers or the
viscosity of the formulation. Either of the phases of
the emulsion may be a semisolid or a solid, as is the
case of emulsion-style ointment bases and creams. Other
means of stabilizing emulsions entail the use of
emilsifiers that may be incorporated into either phase of
the emulsion. Emulsifiers may broadly be classified into
four categories: synthetic surfactants, naturally
occurring emulsifiers, absorption bases, and finely
dispersed solids (Idson, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., volume 1, p. 199).

Synthetic surfactants, also known as surface active

agents, have found wide applicability in the formulation
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of emulsions and have been reviewed in the literature
(Rieger, in Pharmaceutical Dosage Forms, Lieberman,
Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New
York, N.Y., volume 1, p. 285; Idson, in Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), Marcel
Dekker, Inc., New York, N.Y., 1988, volume 1, p. 199).
Surfactants are typically amphiphilic and comprise a
hydrophilic and a hydrophobic portion. The ratio of the
hydrophilic to the hydrophobic nature of the surfactant
has been termed the hydrophile/lipophile balance (HLRB)
and is a valuable tool in categorizing and selecting
surfactants in the preparation of formulations.
surfactants may be classified into different classes
based on the nature of the hydrophilic group: nonionic,
anionic, cationic and amphoteric (Rieger, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.}, 1988, Marcel Dekker, Inc., New York, N.Y.,

volume 1, p. 285).

Naturally occurring emulsifiers used in emulsion
formulaticns include lanclin, beeswax, phosphatides,
lecithin and acacia. Absorption bases possess
hydrophilic properties such that they can soak up water
to form w/o emulsions yet retain their semisolid
consistencies, such as anhydrous lanolin and hydrophilic
petrolatum. Finely divided solids have also been used as
good emulsifiers especially in combination with
surfactants and in viscous preparations. These include
polar inorganic solids, such as heavy metal hydroxides,
nonswelling clays such as bentonite, attapulgite,
hectorite, kaclin, montmerillonite, colleoidal aluminum
silicate and colloidal magnesium aluminum gilicate,
pigments and nonpolar solids such as carbon or glyceryl

tristearate.
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A large variety of non-emulsifying materials are
also included in emulsion formulations and contribute to
the properties of emulsions. These include fats, oils,
waxes, fatty acids, fatty alcohols, fatty esters,
humectants, hydrephilic ceolloids, preservatives and
antioxidants (Block, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., volume 1, p. 335; Idson, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds,), 1988, Marcel Dekker, Inc., New York, N.Y., volume
1, p. 199).

Hydrophilic colloids or hydrocolloids include
naturally occurring gums and synthetic polymers such as
polysaccharides (for example, acacia, agar, alginic acid,
carrageenan, guar gum, karaya gum, and tragacanth),
cellulose derivatives {for example, carboxymethyl-
cellulose and carboxypropylcellulose), and synthetic
polymers (for example, carbomers, cellulcse ethers, and
carboxyvinyl polymers). These disperse or swell in water
to form colloidal solutions that stabilize emulsions by
forming strong interfacial films around the dispersed-
phase droplets and by increasing the viscosity of the
external phase.

Since emulsions often contain a number of
ingredients such as carbohydrates, proteins, sterols and
phosphatides that may readily support the growth of
microbes, these formulations often incorporate
preservatives. Commonly used preservatives included in
emulsion formulations include methyl paraben, propyl
paraben, quaternary ammonium salts, benzalkonium
chloride, esters of p-hydroxybenzoic acid, and boric
acid. Antioxidants are also commonly added to emulsion

formulations to prevent deterioration of the formulation.
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Antioxidants used may be free radical scavengers such as
tocopherols, alkyl gallates, butylated hydroxyaniscle,
butylated hydroxytoluene, or reducing agents such as
ascorbic acid and sodium metabisulfite, and antioxidant
synergists such as citric acid, tartaric acid, and
lecithin.

The application of emulesion formulations via
dermatological, oral and parenteral routes and methods
for their manufacture have been reviewed in the
literature (Idscn, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., wvolume 1, p. 199). Emulsion
formulations for oral delivery have been very widely used
because of reasons of ease of formulation, efficacy from
an absorption and biocavailability standpéint. {Rogoff, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.}, 1988, Marcel Dekker, Inc., New York, N.Y., volume
1, p. 245; Idson, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., volume 1, p. 199}. Mineral-cil
base laxatives, ocil-soluble vitamins and high fat
nutritive preparations are among the materials that have
commonly been administered orally as o/w emulsions.

In one embodiment of the present invention, the
compositions of oligonucleotides and nucleic acids are
formulated as microemulsions. A microemulsion may be
defined as a system of water, oil and amphiphile which is
a single optically isotropic and thermodynamically stable
liquid solution (Rosoff, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y,, volume 1, p. 245). Typically
microemulsions are systems that are prepared by first

dispersing an oil in an agqueous surfactant solution and
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then adding a sufficient amount of a fourth component,
generally an intermediate chain-length alcoheol to form a
transparent system. Therefore, microemulsions have also
been described as thermodynamically stable, isotropically
clear dispersions of two immiscible ligquids that are
stabilized by interfacial films of surface-active
molecules (Leung and Shah, in: Controlled Release of
Drugs: Polymers and Aggregate Systems, Rosoff, M., Ed.,
1989, VCH Publishers, New York, pages 185-215). Micro-
emulsions commonly are prepared via a combination of
three to five components that include oil, water,
surfactant, cosurfactant and electrolyte. Whether the
microemulsion is of the water-in-oil (w/Q) or an oil-in-
water (o/w) type is dependent on the properties of the
o0il and surfactant used and on the structure and
geometric packing of the polar heads and hydrocarbon
tails of the surfactant molecules (Schott, in Remington's
Pharmaceutical Sciences, Mack Publishing Co., Easton, PA,
1985, p. 271).

The phenomenclogical approach utilizing phase
diagrams has been extensively studied and has vyielded a
comprehensive knowledge, to one skilled in the art, of
how to formulate microemulsions (Rosoff, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.¥Y., volume
1, p. 245; Block, in Pharmaceutical Dosage Formsg,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., velume 1, p. 335). Compared to
conventional emulsions, microemulsions offer the
advantage of solubilizing water-insoluble drugs in a
formulation of thermodynamically stable droplets that are

formed spontaneously.
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Surfactants used in the preparation of
microemulsions include, but are not limited to, ionic
surfactants, non-ionic surfactants, Brij 96,
polyoxyethylene oleyl ethers, polyglycerol fatty acid
esters, tetraglycerol monolaurate (ML310), tetraglycerol
monooleate (MO310), hexaglycercol monooleate (PO310),
hexaglycerol pentaoleate (P0O500), decaglycerol
monocaprate (MCA750}, decaglycercl monooleate (MO750),
decaglycerol sequioleate (80750}, decaglycerol decaoleate
(DAO750) , alone or in combination with cosurfactants.
The cosurfactant, usually a short-chain alcoheol such as
ethanol, l-propanol, and l-butanocl, serves to increase
the interfacial fluidity by penetrating into the
surfactant film and consequently creating a disordered
film because of the void space generated among surfactant
molecules, Microemulsions may, however, be prepared
without the use of cosurfactants and alcohol-free self-
emulsifying microemulsion systems are known in the art.
The agueous phase may typically be, but is not limited
to, water, an agueous solution of the drug, glycercl,
PEG300, PEG400, polyglycerols, propylene glycols, and
derivatives of ethylene glycol. The oil phase may
include, but is not limited to, materials such as Captex
300, Captex 355, Capmul MCM, fatty acid esters, medium
chain {C8-C12) mcno, di, and tri-glycerides,
polyoxyethylated glyceryl fatty acid esters, fatty
aleohols, polyglycolized glycerides, saturated
polyglycolized C8-Cl0 glycerides, vegetable oils and
gilicone oil.

Micrcemulsions are particularly of interest from
the standpoint of drug sclubilization and the enhanced
absorption of drugs. Lipid based microemulsions (both

o/w and w/o) have been proposed to enhance the oral
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bivavailability of drugs, including peptides
(Constantinides et al., Pharmaceutical Research, 1994,
11, 1385-1390; Ritschel, Meth. Find. Exp. Clin.
Pharmacol., 1993, 13, 205). Micrecemulsions afford
advantages of improved drug solubilization, protection of
drug from enzymatic hydrolysis, possible enhancement of
drug absorption due to surfactant-induced alterations in
membrane fluidity and permeability, ease of preparation,
ease of oral administration over golid dosage forms,
improved clinical potency, and decreased toxicity
(Constantinides et al., Pharmaceutical Research, 19%9%4,
11, 1385; Ho et al., J. Pharm. Sci., 1996, 85, 138-143).
Often microemulsions may form spontaneously when their
components are brought together at ambient temperature.
This way be particularly advantageous when formulating
thermolabile drugs, peptides or oligonuclectides.
Microemulsions have also been effective in the
transdermal delivery of active components in both
cosmetic and pharmaceutical applications. It is expected
that the microemulsion compositions and formulaticns of
the present invention will facilitate the increased
systemic absorption of cligonuclectides and nucleic acids
from the gastrointestinal tract, as well as improve the
local cellular uptake of oligonucleotides and nucleic
acids within the gastrointestinal tract, vagina, buccal
cavity and other areas of administration.

Microemulsions of the present invention may also
contain additional components and additives such as
sorbitan monostearate (Grill 3), Labrasol, and
penetration enhancers to improve the properties of the
formulation and to enhance the absorption of the
oligonucleotides and nucleic acids of the present

inventicn. Penetration enhancers used in the micro-
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emulsions of the present invention may be classified as
belonging to one of five broad categories: surfactants,
fatty acids, bile salts, chelating agents, and non-
chelating non-surfactants (Lee et al., Critical Reviews
in Therapeutic Drug Carrier Systems, 1991, p. 92). Each
of these classes has been discussed above.

Liposomes: There are many organized surfactant
structures besides microemulsions that have been studied
and used for the formulation of drugs. These include
monolayers, micelles, bilayers and vesicles. Vesicles,
such as liposomes, have attracted great interest because
of their specificity and the duration of action they
offer from the standpoint of drug delivery. As used in
the present invention, the term "liposome" means a
vesicle composed of amphiphilic lipids arranged in a
spherical bilayer or bilayers.

Lipogomes are unilamellar or multilamellar vesicles
which have a membrane formed from a lipophilic material
and an aqueous interior. The aqueous portion contains
the composition to be delivered. Cationic liposomes
possess the advantage of being able to fuse to the cell
wall. Non-cationic liposomes, although not able to fuse
as efficiently with the cell wall, are taken up by
macrophages in vivo.

In order te cross intact mammalian skin, lipid
vesicles must pass through a series of fine pores, each
with a diameter less than 50 nm, under the influence of a
suitable transdermal gradient. Therefore, it is
desirable to use a liposome which is highly deformable
and able to pass through such fine pores.

Further advantages of lipcsomes include; liposomes
obtained from natural phospholipids are biocompatible and

biodegradable; liposomes can incorporate a wide range of
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water and lipid soluble drugs; liposomes can protect
encapsulated drugs in their internal compartments from
metabolism and degradation (Rosoff, in Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988,
Marcel Dekker, Inc., New York, N.Y., volume 1, p. 245).
Important considerations in the preparation of liposome
formulations are the lipid surface charge, vesicle size
and the agueous volume of the liposomes.

Liposomes are useful for the transfer and delivery
of active ingredients to the site of acticn. Because the
liposomal membrane is structurally =similar to bioleogical
membranes, when liposomes are applied to a tissue, the
liposomes start to merge with the cellular membranes. As
the merging of the liposcme and cell progresses, the
liposomal contents are emptied into the cell where the
active agent may act.

Liposomal formulations have been the focus of
extensive investigation as the mode of delivery for many
drugs. There is growing evidence that for topical
administration, liposomes present several advantages over
other formulations. Such advantages include reduced side-
effects related to high systemic absorption of the
administered drug, increased accumulation of the
administered drug at the desired target, and the ability
to administer a wide variety of drugs, both hydrophilic
and hydrophobic, into the skin.

Several reports have detailed the ability of
liposomes to deliver agents including high-molecular
weight DNA into the skin. Compounds including
analgesics, antibodies, hormones and high-molecular
weight DNAs have been administered to the skin. The
majority of applications resulted in the targeting of the

upper epidermis.
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Liposomes fall into two broad classes. Cationic
liposomes are positively charged liposomes which interact
with the negatively charged DNA molecules to form a
stable complex. The positively charged DNA/liposome
complex binds to the negatively charged cell surface and
is internalized in an endosome. Due to the acidic pH
within the endoscme, the liposomes are ruptured,
releasing their contents into the cell cytoplasm (Wang et
al., Biochem. Biophys. Res. Commun., 1987, 147, 980-985).

Liposomes which are pH-sensitive or
negatively-charged, entrap DNA rather than complex with
it. Since both the DNA and the lipid are similarly
charged, repulsion rather than complex formation occurs.
Nevertheless, some DNA is entrapped within the aqueous
interior of these liposomes. pH-gensitive liposomes have
been used to deliver DNA encoding the thymidine kinase
gene to cell monolayers in culture. Expression of the
exogenous gene was detected in the target cells ({(Zhou et
al., Journal of Controlled Release, 1992, 19, 269-274).

One major type of liposomal composition includes
phospholipids other than naturally-derived phosphatidyl-
choline. Neutral liposome compositions, for example, can
be formed from dimyristoyl phosphatidylcholine {DMPC) or
dipalmitoyl phosphatidylcholine (DPPC). Anionic liposome
compositions generally are formed from dimyristoyl
phosphatidylglycerol, while anionic fusogenic liposomes
are formed primarily from dioleoyl phosphatidylethanol-
amine (DOPE). Another type of liposomal composition is
formed from phosphatidylcholine (PC) such as, for
example, soybean PC, and egg PC. Another type is formed
from mixtures of phospholipid and/or phosphatidylcholine

and/or cholesterocl.
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geveral studies have assessed the topical delivery
of liposomal drug formulations to the skin. Application
of liposomes containing interferon to guinea pig skin
resulted in a reduction of skin herpes sores while
delivery of interferon via other means (e.g. as a
golution or as an emulgicn) were ineffective {Weiner et
al., Journal of Drug Targeting, 1992, 2, 405-410).
Further, an additional study tested the efficacy of
interferon administered as part of a liposomal
formulation to the administration of interferon using an
aqueous system, and concluded that the liposomal
formulation was superior to agueous administration (du
Plessis et al., Antiviral Research, 1992, 18, 259-265).

Non-ionic liposomal systems have alsc been examined
to determine their utility in the delivery of drugs to
the skin, in particular systems comprising non-ionic
surfactant and cholestercl. Non-ionic liposomal
formulations comprising NovasomedJ I (glyceryl dilaurate/
cholestercl /polyoxyethylene-10-gtearyl ether) and
NovasomeJ II (glyceryl distearate/cholesterol/ polyoxy-
ethylene-10-stearyl ether) were used to deliver
cyclosporin-A into the dermis of mouse skin. Results
indicated that such non-ioni¢ liposomal systems were
effective in facilitating the deposition of cyclosporin-A
into different layers of the skin (Hu et al. S.T.P.
Pharma. Sci., 1994, 4, 6, 468).

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
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lipid portion of the liposcme (A) comprises one or more
glycolipids, such as monosialoganglioside G, or (B} is
derivatized with one or more hydrophilic polymers, such
as a polyethylene glycol (PEG) moiety. While not wishing
to be bound by any particular theory, it is thought in
the art that, at least for sterically stabilized
liposomes containing gangliosides, sphingomyelin, or PEG-
derivatized lipids, the enhanced circulation half-life of
these sterically stabilized liposomes derives from a
reduced uptake into cells of the reticuloendothelial
system (RES) {(Allen et al., FEBS Letters, 1987, 223, 42;
Wu et al., Cancer Research, 1993, 53, 3765). Various
liposomes comprising one or more glycolipids are known in
the art. Papahadjopoulos et al. (Ann. N.Y. Acad. Sci.,
1987, 507,64} reported the ability of monosialoganglio-
side Gw., galactocerebroside sulfate and phosphatidyl-
inositol to improve blood half-lives of liposomes. These
findings were expounded upon by Gabizon et al. {Proc.
Natl. Acad. Sci. U.S.A., 1988, 85, 6949). U.S. Patent
No. 4,837,028 and WO 88/04924, both to Allen et al.,
disclose liposomes compriging (1) sphingomyelin and (2}
the ganglioside Gy or a galactocerebroside sulfate ester,
U.S. Patent No. 5,543,152 (Webb et al.) discloses
liposomes comprising sphingomyelin. Liposomes comprising
1,2-sn-dimyristoylphosphatidylcheline are disclosed in WO
97/13499 (Lim et al.)}.

Many liposomes comprising lipids derivatized with
one or more hydrophilic polymers, and methods of
preparation thereof, are known in the art. Sunamoto et
al. {Bull. Chem. Soc. Jpn., 1980, 53, 2778) described
liposomes comprising a nonionic detergent, 2C;,15G, that

contains a PEG moiety. Illum et al. (FEBS Lett., 1984,
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167, 79) noted that hydrophilic coating of polystyrene
particles with polymeric glycols results in significantly
enhanced blood half-lives. Synthetic phospholipids
modified by the attachment of carboxylic groups of
polyalkylene glycols (e.g., PEG) are described by Sears
(U.S. Patent Nos. 4,426,330 and 4,534,899). Klibanov et
al. (FEBS Lett., 1990, 268, 235) described experiments
demonstrating that liposomes comprising phosphatidyl-
ethanolamine (PE) derivatized with PEG or PEG stearate
have significant increases in blood circulation half-
lives. Blume et al. (Biochimica et Biophysica Acta,
1990, 1029, 91) extended such observations to other PEG-
derivatized phospholipids, e.g., DSPE-PEG, formed from
the combination of distearoylphosphatidylethanolamine
(DSPE) and PEG. Liposomes having covalently bound PEG
moieties on their external surface are described in
European Patent No. EP 0 445 131 Bl and WO 90/04384 to
Fisher. Liposome compositions containing 1-20 mele
percent of PE derivatized with PEG, and methods of use
thereof, are described by Woodle et al. (U.S. Patent Nos.
5,013,556 and 5,356,633) and Martin et al. (U.S. Patent
No. 5,213,804 and European Patent No. EP 0 496 813 Bl).
Liposomes comprising a number of other lipid-polymer
conjugates are disclosed in WO 91/05545 and U.S. Patent
No. 5,225,212 {both to Martin et al.) and in WO 94/20073
(Zalipsky et al.) Liposomes comprising PEG-modified
ceramide lipides are described in WO 96/10391 (Choi et
al.). U.S. Patent Nos. 5,540,935 (Miyazaki et al.) and
5,556,948 (Tagawa et al.) describe PEG-containing
liposomes that can be further derivatized with functional
moieties on their surfaces.

A limited number of liposomes comprising nucleic
acids are known in the art. WO 96/40062 to Thierry et
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al. discleses methods for encapsulating high molecular
weight nucleic acids in liposomes. U.S8. Patent No.
5,264,221 to Tagawa et al. diacloges protein-bonded
liposomes and asserts that the contents of such liposomes
may include an antisense RNA. U.S. Patent No. 5,665,710
to Rahman et al. describes certain methods of
encapsulating oligodeoxynucleotides in liposomes. WO
97/04787 to Love et al. discloses liposomes comprising
antisense oligonucleotides targeted to the raf gene.

Transfersomes are yet another type of liposomes,
and are highly deformable lipid aggregates which are
attractive candidates for drug delivery vehicles.
Transfersomes may be described as lipid droplets which
are so highly deformable that they are easily able to
penetrate through pores which are smaller than the
droplet. Transfersomes are adaptable to the environment
in which they are used, e.g. they are self-optimizing
(adaptive to the shape of pores in the skin), self-
repairing, frequently reach their targets without
fragmenting, and often self-loading. To make
transfersomes it is possible to add surface edge-
activators, usually surfactants, to a standard liposomal
composition. Transfersomes have been used to deliver
serum albumin to the skin. The transfersome-mediated
delivery of serum albumin has been shown to be as
effective as subcutaneocus injection of a solution
containing serum albumin.

Surfactants find wide application in formulations
such as emulsions (including microemulsions) and
liposomes. The most common way of classifying and
ranking the properties of the many different types of
surfactants, both natural and synthetic, is by the use of
the hydrophile/lipophile balance (HLB). The nature of
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the hydrophilic group (also known as the "head"} provides
the most useful means for categorizing the different
surfactants used in formulations (Rieger, in
Pharmaceutical Dosage Forms, Marcel Dekker, Inc., New
York, NY, 1988, p. 285}.

If the surfactant molecule is not ionized, it is
classified as a nonionic surfactant. Nonionic
surfactants find wide application in pharmaceutical and
cosmetic products and are usable over a wide range of pH
values. In general their HLB values range from 2 to
about 18 depending on their structure. Nonionic
surfactants include nonionic esters such as ethylene
glycol esters, propylene glycol esters, glyceryl esters,
polyglyceryl esters, sorbitan esters, sucrose esters, and
ethoxylated esters. Nonionic alkanolamides and ethers
such as fatty alcohol ethoxylates, propoxylated alcchols,
and ethoxylated/propoxylated block polymers are also
included in this class. The polyoxyethylene surfactants
are the most popular members of the nonionic surfactant
class.

If the surfactant molecule carries a negative
charge when it is dissolved or dispersed in water, the
surfactant is classified as anionic. Anionic surfactants
include carboxylates such as socaps, acyl lactylates, acyl
amides of amino acids, esters of sulfuric acid such as
alkyl sulfates and ethoxylated alkyl sulfates, sulfonates
such as alkyl benzene sulfonates, acyl isethionates, acyl
taurates and sulfosuccinates, and phosphates. The most
important members of the anionic surfactant class are the
alkyl sulfates and the soaps.

If the surfactant molecule carries a positive
charge when it is dissolved or dispersed in water, the

surfactant is classified as cationic. Cationic
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surfactants include quaternary ammonium salts and
ethoxylated amines. The quaternary ammonium salts are
the most used members of this class.

If the surfactant molecule has the ability to carry
either a positive or negative charge, the surfactant is
classified as amphoteric. Amphoteric surfactants include
acrylic acid derivatives, substituted alkylamides, N-
alkylbetaines and phosphatides.

The use of surfactants in drug products,
formulations and in emulsions has been reviewed ({(Rieger,
in Pharmaceutical Dosage Forms, Marcel Dekker, Inc., New
York, NY, 1988, p. 285).

Penetration Enhancers: 1In one embodiment, the
present invention employs various penetration enhancers
to effect the efficient delivery of nucleic acids,
particularly oligonuclectides, to the skin of animals.
Most drugs are present in solution in both ionized and
nonionized forms. However, usually only lipid soluble or
lipophilic drugs readily cross cell membranes. It has
been discovered that even non-lipophilic drugs may cross
cell membranes if the membrane to be crossed is treated
with a penetration enhancer. In addition to aiding the
diffusion of non-lipophilic drugs across cell membranes,
penetration enhancers alsc 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 (Lee et al., Critical
Reviews in Therapeutic Drug Carrier Systems, 1991, p.92}.
Each of the above mentioned classes of penetration

enhancers are described below in greater detail.
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Surfactants: In connection with the present
invention, surfactants (or "surface-active agents") are
chemical entities which, when dissolved in an agqueous
solution, reduce the surface tension of the solution or
the interfacial tension between the aquecus solution and
another liguid, with the result that absorption of
oligonucleotides through the mucosa is enhanced. In
addition to bile salts and fatty acids, these penetration
enhancers include, for example, sodium lauryl sulfate,
polyoxyethylene-9-lauryl ether and polyoxyethylene-20-
cetyl ether) (Lee et al., Critical Reviews in Therapeutic
Drug Carrier Systems, 1891, p.92); and perfluorochemical
emulsions, such as FC-43. Takahashi et al., J. Pharm.
Pharmacol., 1988, 40, 252).

Fatty acids: Various fatty acids and their
derivatives which act as penetration enhancers include,
for example, oleic acid, lauric acid, capric acid (n-
decanoic acid), myristic acid, palmitic acid, stearic
acid, linoleic acid, linolenic acid, dicaprate,
tricaprate, monoclein (1-monooleoyl-rac-glycerol},
dilaurin, caprylic acid, arachidonic acid, glycerol 1-
monocaprate, l-dodecylazacycloheptan-2-cone, acylcarni-
tines, acylcholines, Cj.19 alkyl esters thereof (e.g.,
methyl, isopropyl and t-butyl), and mono- and diglycexr-
ides thereof (i.e., oleate, laurate, caprate, myristate,
palmitate, stearate, linoleate, etc.) (Lee et al.,
Critical Reviews in Therapeutic Drug Carrier Systems,
1991, p.92; Muranishi, Critical Reviews in Therapeutic
Drug Carrier Systems, 1880, 7, 1-33; El Hariri et al., dJ.
Pharm. Pharmacol., 1992, 44, 651-654).

Bile salts: The physiological role of bile

includes the facilitation of dispersion and absorption of
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lipids and fat-soluble vitamins (Brunton, Chapter 38 in:
Goodman & Gilman's The Pharmacological Basis of
Therapeutics, 9th Ed., Hardman et al. Eds., McGraw-Hill,
New York, 1996, pp. 934-935). Various natural bile salts,
and their synthetic derivatives, act as penetration
enhancers. Thus the term "bile salts" includes any of
the naturally occurring components of bile as well as any
of their synthetic derivatives. The bile salts of the
inventicn include, for example, cholic acid (or its
pharmaceutically acceptable sodium salt, sodium cholate),
dehydrocholic acid (sodium dehydrocholate), deoxycholic
acid {sodium deoxycholate), gluchclic acid (sodium
glucholate), glycholic acid (sodium glycocholate),
glycodeoxycholic acid {sodium glycodeoxycholate),
taurocholic acid (sodium taurocholate), taurodeoxycholic
acid (sodium taurodeoxycholate), chenodeoxycholic acid
(sodium chenodeoxycholate), ursodeoxycholic acid (UDCA),
sodium tauro-24,25-dihydro-fusidate (STDHF), sodium
glycodihydrofusidate and polyoxyethylene-9-lauryl ether
(POE) ({Lee et al., Critical Reviews in Therapeutic Drug
Carrier Systems, 1991, page 92; Swinyard, Chapter 39 In:
Remington's Pharmaceutical Sciences, 18th Ed., Gennaro,
ed., Mack Publishing Co., Easton, PA, 1990, pages 782-
783; Muranishi, Critical Reviews in Therapeutic Drug
Carrier Systems, 1990, 7, 1-33; Yamamoto et al., J.
Pharm. Exp. Ther., 1992, 263, 25; Yamashita et al., J.
Pharm. Sci., 1990, 79, 579-583]).

Chelating Agents: Chelating agents, as used in
connection with the present invention, c¢an be defined as
compounds that remove metallic ions from sclution by
forming complexes therewith, with the result that

absorption of oligonucleotides through the mucosa is
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enhanced. With regards to their use as penetration
enhancers in the present inventiocn, chelating agents have
the added advantage of also serving as DNase inhibitors,
as most characterized DNA nucleases require a divalent
metal ion for catalysis and are thus inhibited by
chelating agents (Jarrett, J. Chromatogr., 1993, 618,
315-339). Chelating agents of the invention include but
are not limited to disodium ethylenediaminetetraacetate
(EDTA}, citric acid, salicylates (e.g., sodium
salicylate, 5-methoxysalicylate and homovanilate), N-acyl
derivatives of collagen, laureth-9 and N-amino acyl
derivatives of beta-diketones (enamines) (Lee et al.,
Critical Reviews in Therapeutic Drug Carrier Systems,
1991, page 92; Muranishi, Critical Reviews in Therapeutic
Drug Carrier Systems, 1990, 7, 1-33; Buur et al., J.
Control Rel., 1890, 14, 43-51}.

Nen-chelating non-surfactants: As used herein,
non-chelating non-surfactant penetration enhancing
compounds can be defined as compounds that demonstrate
insignificant activity as chelating agents or as
surfactants but that nonethelezs enhance absorption of
oligonucleotides through the alimentary mucosa
(Muranishi, Critical Reviews in Therapeutic Drug Carrier
Systems, 1990, 7, 1-33). This class of penetration
enhancers include, for example, unsaturated cyclic ureas,
l-alkyl- and l-alkenylazacyclo-alkanone derivatives (Lee
et al., Critical Reviews in Therapeutic Drug Carrier
Systems, 1391, page 92); and non-steroidal anti-
inflammatory agents such as diclefenac sodium,
indomethacin and phenylbutazone (Yamashita et al., J.

Pharm. Pharmacol., 1987, 39, 621-626).
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Agents that enhance uptake of oligonucleotides at
the cellular level may also be added to the
pharmaceutical and other compositicns of the present
invention. For example, cationic lipids, such as
lipofectin (Junichi et al, U.S., Patent No. 5,705,188),
cationic glycercl derivatives, and polycationic
molecules, such as polylysine (Lollo et al., PCT
Application WO 97/30731), are also known to enhance the
cellular uptake of oligonucleotides.

Other agents may be utilized to enhance the
penetration of the administered nucleic acids, including
glycols such as ethylene glycol and propylene glycol,
pyrrols such as 2-pyrrol, azones, and terpenes such as
limonene and menthone.

Carriers: Certain compositions of the present
invention also incorporate carrier compounds in the
formulation. As used herein, "carrier compound" or
"carrier" can refer to a nucleic acid, or analog thereof,
which is inert {(i.e., does not possess biclogical
activity per se) but is recognized as a nucleic acid by
in vivo processes that reduce the biocavailability of a
nucleic acid having biological activity by, for example,
degrading the biologically active nucleic acid or
promoting its removal from circulation. The
coadministration of a nucleic acid and a carrier
compound, typically with an excess of the latter
substance, can result in a substantial reduction of the
amount of nucleic acid recovered in the liver, kidney or
other extracirculatory reservoirs, presumably due to
competition between the carrier compound and the nucleic
acid for a common receptor. For example, the recovery of
a partially phosphorothicate oligonucleotide in hepatic

tissue can be reduced when it is coadministered with
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polyinosinic acid, dextran sulfate, pelycytidic acid or
4-acetamido-4'isothiocyano-stilbene-2,2'-disulfonic acid
(Miyao et al., Antigense Res. Dev., 18985, 5, 115-121;
Takakura et al., Antisense & Nucl. Acid Drug Dev., 1996,
6, 177-183).

Excipients: 1In contrast to a carrier compound, a
"pharmaceutical carrier" or "excipient" is a
pharmaceutically acceptable solvent, suspending agent or
any other pharmacologically inert vehicle for delivering
one or more nucleic acids to an animal. The excipient
may be liquid or solid and is selected, with the planned
manner ¢f administration in mind, so as to provide for
the desired bulk, consistency, etc., when combined with a
nucleic acid and the other components of a given
pharmaceutical composition. Typical pharmaceutical
carriers include, but are not limited to, binding agents
(e.g., pregelatinized maize starch, polyvinylpyrrolidone
or hydroxypropyl methylcellulose, etc.}; fillers (e.g..
lactose and other sugars, microcrystalline cellulose,
pectin, gelatin, calcium sulfate, ethyl cellulose,
polyacrylates or calcium hydrogen phosphate, etc.);
lubricants (e.g., magnesium stearate, talc, silica,
colloidal silicon dioxide, stearic acid, metallic
stearates, hydrogenated vegetable oils, corn starch,
polyethylene glycols, sodium benzoate, sodium acetate,
etc.}); disintegrants {e.g., starch, sodium starch
glycolate, etc.); and wetting agents {(e.g., sodium lauryl
sulphate, etc.).

Pharmaceutically acceptable organic or inorganic
excipient suitable for non-parenteral administration
which do not deleteriously react with nucleic acids can
also be used to formulate the compositions of the present

invention. Suitable pharmaceutically acceptable carriers
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include, but are not limited to, water, salt solutions,
alcohols, polyethylene glycols, gelatin, lactose,
amylose, magnesium stearate, talc, silicic acid, viscous
paraffin, hydroxymethylcellulose, polyvinylpyrrolidone
and the like.

Formulations for topical administration of nucleic
acids may include sterile and non-sterile aqueous
solutions, non-aqueous solutions in common solvents such
as alcohols, or solutions of the nucleic acids in ligquid
or solid oil bases. The solutions may also contain
buffers, diluents and other suitable additives.
Pharmaceutically acceptable organic or inorganic
excipients suitable for non-parenteral administration
which do not deleteriously react with nucleic acids can
be used.

Suitable pharmaceutically acceptable excipients
include, but are not limited to, water, salt solutions,
alcohol, polyethylene glycols, gelatin, lactose, amylose,
magnesium stearate, talc, silicic acid, viscous paraffin,
hydroxymethylcellulose, polyvinylpyrrolidone and the
like.

Other Components: The compositions of the present
invention may additionally contain other adjunct
components conventionally found in pharmaceutical
compositions, at their art-established usage levels,
Thus, for example, the compositions may contain
additional, compatible, pharmaceutically-active materials
such as, for example, antipruritics, astringents, local
anesthetics or anti-inflammatory agents, or may contain
additional materials useful in physically formulating
various dosage forms of the compositions of the present
invention, such as dyes, flavoring agents, preservatives,

antioxidants, opacifiers, thickening agents and
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stabilizers. However, such materials, when added, should
not unduly interfere with the biclogical activities of
the components of the compositions of the present
invention. The formulations can be sterilized and, if
desired, mixed with auxiliary agents, e.g., lubricants,
preservatives, stabilizers, wetting agents, emulsifiers,
salts for influencing osmotic pregsure, buffers,
colorings, flavorings and/or aromatic substances and the
like which do not deleteriously interact with the nucleic
acid(s) of the formulaticn.

AQueous suspensions may contain substances which
increase the viscosity of the suspension including, for
example, sodium carboxymethylcellulose, sorbitol and/or
dextran. The suspension may alsc contain stabilizers.

Certain embodiments of the invention provide
pharmaceutical compositions containing {a) omne or more
antisengse compounds and (b) one or more other
chemotherapeutic agents which function by a non-antisense
mechanism. Examples of such chemotherapeutic agents
include, but are not limited to, anticancer drugs such as
daunorubicin, dactinomycin, doxorubicin, bleomycin,
mitomycin, nitrogen mustard, chlorambucil, melphalan,
cyclophosphamide, 6-mercaptopurine, 6-thiocguanine,
cytarabine (CA), 5-fluorcuracil (5-FU), floxuridine
(5-FUdR) , methotrexate {MIX), colchicine, vincristine,
vinblastine, etoposide, teniposide, cisplatin and
diethylstilbestrcl (DES). See, generally, The Merck
Manual of Diagnosis and Therapy, 15th Ed., Berkow et al.,
eds., 1987, Rahway, N.J., pages 1206-1228). Anti-
inflammatory drugs, including but not limited to
nonsteroidal anti-inflammatory drugs and corticostercids,
and antiviral drugs, including but not limited to

ribivirin, vidarabine, acyclovir and ganciclovir, may
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also be combined in compositions cf the invention. See,
generally, The Merck Manual of Diagnosis and Therapy,
15th Ed., Berkow et al., eds., 1987, Rahway, N.J., pages
2499-2506 and 46-49, respectively). Other non-antisense
chemotherapeutic agents 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 mere additional antisense
compounds targeted to a second nucleic acid target.
Numerous examples of antisense 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 is believed to be within
the skill of those in the art. Dosing is dependent on
severity and responsiveness of the disease state to be
treated, with the course of treatment lasting from
several days to several months, or until a cure is
effected or a diminution of the disease state is
achieved. Optimal dosing schedules can be calculated
from measurements of drug accumulation in the body of the
patient. Persons of ordinary skill can easily determine
optimum dosages, deosing methodologies and repetition
rates. Optimum dosages may vary depending on the
relative potency of individual ocligonucleotides, and can
generally be estimated based on ECses found to be
effective in in vitro and in vive animal medels. In
general, dosage is from 0.01 ug to 100 g per kg of body
weight, and may be given once or more daily, weekly,

monthly or yearly, or even once every 2 to 20 years.
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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 bedily 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 pug to 100 g per kg of bedy weight, once
or more daily, to once every 20 years.

While the present invention has been described with
specificity in accordance with certain of its preferred
embodiments, the following examples serve only to
illustrate the invention and are not intended to limit

the same.

EXAMPLES
EXAMPLE 1: NUCLECSIDE PHCSPHORABMIDITES FOR
OLIGONUCLEOTIDE SYNTHESIS DEOXY AND 2'-ALKOXY AMIDITES
2'-Deoxy and 2'-methoxy beta-cyanoethyldiisopropyl
phosphoramidites were purchased from commercial sources
(e.g. Chemgenes, Needham, MA or Glen Research, Inc.,
Stexling, VA). Other 2'-0O-alkoxy substituted nucleoside
amidites are prepared as described in U.S. Patent
5,506,351, herein incorporated by reference. For
oligonucleotides synthesized using 2'-alkoxy amidites,
the standard cycle for unmodified oligonucleotides was
utilized, except the wait step after pulse delivery of
tetrazole and base was increased to 360 seconds.
Oligonucleotides containing S-methyl-2'-
deoxycytidine {5-Me-C) nucleotides were synthesized
according to published methods (Sanghvi, et al, Nucleic

Acids Research, 1993, 21, 3197-3203) usging commercially
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available phosphoramidites (Glen Research, Sterling, VA,
or ChemGenes, Needham, MA).

2" -FLUORC AMIDITES

{a) 2'-FLUORODEOXYADENOSINE AMIDITES

2'-fluoro oligonuclectides were synthesized as
described previously (Kawasaki, et al, J. Med. Chem.,
1993, 36, B31-841) and United States patent 5,670,633,
herein incorporated by reference. Briefly, the protected
nucleoside N&-benzoyl-2'-deoxy-2'-fluoroadenosine was
synthesized utilizing commercially available 9-beta-D-
arabinofuranosyladenine as starting material and by
modifying literature procedures whereby the 2'-alpha-
fluoro atom is introduced by a Sy2-displacement of a 2'-
beta-trityl group. Thus N6-benzoyl-9-beta-D-
arabinofuranosyladenine wag selectively protected in
moderate yield as the 3',5'-ditetrahydropyranyl {THP)
intermediate. Deprotection of the THP and Né6-benzoyl
groups was accomplished using standard methodologies and
standard methods were used to obtain the 5'-
dimethoxytrityl- (DMT) and 5'-DMT-3'-phosphoramidite
intermediates.

{b) 2'-FLUORODEOXYGUANOSINE

The synthesis of 2'-deoxy-2'-fluoroguanosine was
accomplished using tetraisopropyldisiloxanyl (TPDS)
protected 9-beta-D-arabinofuranosylguanine as starting
material, and conversion to the intermediate
diisobutyrylarabincofurancsylguancosine. Deprotection of
the TPDS group was followed by protection of the hydroxyl
group with THP to give diisobutyryl di-THP protected
arabinofuranosylguanine. Selective O-deacylation and
triflation was followed by treatment of the crude product

with fluoride, then deprotection of the THP groups.

55

-58-




10

15

20

30

Standard methodologies were used to obtain the 5'-DMT-
and 5'-DMT-3'-phosphoramidites.

(c} 2'-FLUOROURIDINE

Synthesig of 2'-deoxy-2'-fluorouridine was
accomplished by the modification of a literature
procedure in which 2,2'-anhydro-1-beta-D-
arabinofuranosyluracil was treated with 70% hydrogen
fluoride-pyridine. Standard procedures were used to
obtain the 5'-DMT and 5'-DMT-3'phosphoramidites.

(d) 2'-FLUORODEOXYCYTIDINE

2'-deoxy-2'-fluorocytidine was synthesized via
amination of 2'-deoxy-2'-fluorouridine, followed by
selective protection to give N4-benzoyl-2'-deoxy-2'-
fluorocytidine. Standard procedures were used to obtain
the 5'-DMT and 5'-DMT-3'phosphoramidites.

2'-Q- (2-METHOXYETHYL) MODIFIED AMIDITES

2'-0-Methoxyethyl-substituted nuclecside amidites
are prepared as follows, or altermatively, as per the
methods of Martin, P., Helvetica Chimica Acta, 1995, 78,
486-504.

(a) 2,2'-ANHYDRO[1- (BETA-D-ARABINOFURANOSYL)-5-

METHYLURIDINE]

5-Methyluridine (ribosylthymine, commercially
available through Yamasa, Choshi, Japan) (72.0 g, 0.279
M), diphenylcarbonate (90.0 g, 0.420 M)} and sodium
bicarbonate (2.0 g, 0.024 M) were added to DMF (300 mL).
The mixture was heated to reflux, with stirring, allowing
the evolved carbon dioxide gas to be released in a
controlled manner. After 1 hour, the slightly darkened
solution was concentrated under reduced pressure. The
resulting syrup was poured into diethylether (2.5 L),
with stirring. The product formed a gum. The ether was

decanted and the residue was dissolved in a minimum
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amount of methanol (ca. 400 mLj. The solution was poured
into fresh ether (2.5 L) to yield a stiff gum, The ether
was decanted and the gum was dried in a vacuum oven (60 C
at 1 mm Hg for 24 h) to give a sclid that was crushed to
a light tan powder (57 g, 85% crude yield). The NMR
spectrum was consistent with the structure, contaminated
with phencl as its sodium salt {ca. 5%). The material
was used as is for further reactions {or it can be
purified further by column chromatography using a
gradient of methanol in ethyl acetate {(10-25%) to give a
white sclid, mp 222-4 C).

{(b) 2'-O-METHOXYETHYL-5-METHYLURIDINE

2,2'-Anhydro-5-methyluridine (195 g, 0.81 M),
tris(2-methoxyethyl)borate (231 g, 0.98 M) and 2-
methoxyethanol {1.2 L) were added to a 2 L stainless
steel pressure vegsel and placed in a pre-heated oil bath
at 160 C. After heating for 48 hours at 155-16 C, the
vessel was opened and the solution evaporated to dryness
and triturated with MeOH (200 mL). The residue was
suspended in hot acetone (1 L}. The insocluble salts were
filtered, washed with acetone (150 mL) and the filtrate
evaporated. The residue (280 g) was dissolved in CH,CN
(600 mL) and evaporated. A silica gel column (3 kg) was
packed in CH,Cl,/acetone/MeOH (20:5:3) containing 0.5%
Eti:NH. The residue was dissolved in CH;Cl; (250 mL) and
adsorbed onto silica (150 g) prior to loading onto the
column. The product was eluted with the packing solvent
to give 160 g (63%) of product. Additional material was
obtained by reworking impure fractions.

{c) 2'-O-METHOXYETHYL-5'-0O-DIMETHOXYTRITYL-5-

METHYLURIDINE

2'-0-Methoxyethyl-5-methyluridine {160 g, 0.506 M)
was co-evaporated with pyridine (250 mL) and the dried
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residue dissolved in pyridine (1.3 L). A first aliquot
of dimethoxytrityl chloride (94.3 g, 0.278 M) was added
and the mixture stirred at room temperature for one hour.
A second aliquot of dimethoxytrityl chloride (94.3 g,
0.278 M) was added and the reaction stirred for an
additional one hour. Methanol (170 mL) was then added to
stop the reaction. HPLC showed the presence of
approximately 70% product. The solvent was evaporated
and triturated with CH.CN (200 mL). The residue was
dissolved in CHCl; (1.5 L) and extracted with 2x500 mL of
saturated NaHCO; and 2x500 mL of saturated NaCl. The
organic phase was dried over Na,S0,, filtered and
evaporated. 275 g of residue was obtained. The residue
was purified on a 3.5 kg silica gel column, packed and
eluted with EtOAc/hexane/acetone (5:5:1) containing 0.5%
Et;NH. The pure fractions were evaporated to give 164 g
of product. Approximately 20 g additional was obtained
from the impure fractions to give a total yield of 183 g
(57%) .

{(d) 3'-0-ACETYL-2'-0O-METHOXYETHYL-5'-0O-

DIMETHOXYTRITYL~5-METHYLURIDINE

2'-0-Methoxyethyl-5'-0-dimethoxytrityl-5-
methyluridine (106 g, 0.167 M}, DMF/pyridine (750 mL of a
3:1 mixture prepared from 562 mL of DMF and 188 mL of
pyridine) and acetic anhydride {24.38 mL, 0.258 M) were
combined and stirred at room temperature for 24 hours.
The reaction was monitored by TLC by first gquenching the
TLC sample with the addition of MeOH. Upon completion of
the reaction, as judged by TLC, MeOH {50 mL) was added
and the mixture evaporated at 35 C. The residue was
dissolved in CHCl; (800 mL) and extracted with 2x200 mL of
saturated sodium bicarbonate and 2x200 mL of saturated

NaCl. The water layers were back extracted with 200 mL
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of CHCl;. The combined organics were dried with sodium
sulfate and evaporated to give 122 g of residue (approx.
90% product). The residue was purified on a 3.5 kg
silica gel column and eluted using EtOAc/hexane({4:1).
Pure product fractions were evaporated to yield 96 g
(84%). An additional 1.5 g was recovered from later
fractions.

{fe) 3'-0O-ACETYL-2'-Q-METHOXYETHYL-5'-0-

DIMETHOXYTRITYL-5-METHYL-4-TRIAZOLEURIDINE

A first solution was prepared by dissolving 3'-0-
acetyl-2'-0O-methoxyethyl-5'-0-dimethoxytrityl-5-
methyluridine (96 g, 0.144 M) in CH;CN (700 mL) and set
aside. Triethylamine (189 mL, 1.44 M} was added to a
solution of triazole (90 g, 1.3 M) in CHsCN (1 L), cooled
to -5 C and stirred for 0.5 h using an overhead stirrer.
POCl; was added dropwise, over a 30 minute pericd, to the
stirred scolution maintained at 0-10 C, and the resulting
mixture stirred for an additional 2 hours. The first
solution was added dropwise, over a 45 minute period, to
the latter solution. The resulting reaction mixture was
stored overnight in a cold room. Salts were filtered
from the reaction mixture and the solution was
evaporated. The residue was dissolved in EtOAc (1 L) and
the ingoluble solids were removed by filtration. The
filtrate was washed with 1x300 mL of NaHCC; and 2x300 mL
of maturated NaCl, dried over sodium sulfate and
evaporated. The residue was triturated with EtOAc to
give the title compound.

(f} 2'-0-METHOXYETHYL-5'-0O-DIMETHOXYTRITYL-5-

METHYLCYTIDINE

A solution of 3'-0O-acetyl-2'-0O-methoxyethyl-57-0-
dimethoxytrityl-S-methyl-4-triazoleuridine (103 g, 0.141
M) in dicxane {500 mL} and NH,OH (30 mL) was stirred at
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room temperature for 2 hours. The dioxane solution was
evaporated and the residue azeotroped with MeOH (2x200
mL). The residue was dissolved in MeOH {300 mL) and
transferred to a 2 liter stainless steel pressure vessel.
MeOH (400 mL) saturated with NH; gas was added and the
vessel heated to 100 C for 2 hours (TLC showed complete
conversion). The vessel contents were evaporated to
dryness and the residue was disscolved in EtOAc (500 mL}
and washed once with saturated NaCl (200 mL). The
organics were dried over sodium sulfate and the solvent
was evaporated to give 85 g (95%) of the title compound.
(g) N4-BENZOYL-2'-O-METHOXYETHYL-5'-0-
DIMETHOXYTRITYL-5-METHYLCYTIDINE
2'-0-Methoxyethyl-5'-0O-dimethoxytrityl-5-methyl-
cytidine (85 g, 0.134 M) was dissolved in DMF (800 mL}
and benzoic anhydride (37.2 g, 0.165 M} was added with
stirring. After stirring for 3 hours, TLC showed the
reaction to be approximately 95% complete. The solvent
was evaporated and the residue azeotroped with MeCGH (200
mL) . The residue was dissolved in CHCl; (700 mL) and
extracted with saturated NaHCO; (2x300 mL) and saturated
NaCl (2x300 mL), dried over MgSO, and evaporated to give a
residue (96 g). The residue was chromatographed on a 1.5
kg silica column using EtOAc/hexane (1:1) containing ©0,5%
Et3NH as the eluting solvent. The pure product fractions
were evaporated to give %0 g {90%) of the title compound.
{h) N4-BENZOYL-2'-0O-METHOXYETHYL-5'-0O-
DIMETHOXYTRITYL-5-METHYLCYTIDINE-3' -AMIDITE
N4-Benzoyl-2'-O-methoxyethyl-5'-0-dimethoxytrityl-
5-methyleytidine (74 g, 0.10 M) was dissolved in CH,C1, {1
L) . Tetrazole diisopropylamine (7.1 g) and 2-cyanoethoxy-
tetra(isopropyl)phosphite (40.5 mL, 0.123 M) were added

with stirring, under a nitrogen atmosphere. ‘The
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resulting mixture was stirred for 20 hours at room
temperature (TLC showed the reaction to be 95% complete; .
The reaction mixture was extracted with saturated NaHCO;
(1x300 mL) and saturated NaCl {3x300 mL). The agqueous
wagsheg were back-extracted with CH;Cl; (300 mL), and the
extracts were combined, dried over MgSO, and concentrated.
The regidue obtained wasg chromatographed on a 1.5 kg
silica cclumn using EtQAc/hexane (3:1) as the eluting
solvent. The pure fracticns were combined to give 90.6 g
(87%) of the title compound.
2'-0- {AMINOOXYETHYL) WUCLEOSIDE AMIDITES AND 2'-0-
(DIMETHYLAMINOOXYETHYL) NUCLEOSIDE AMIDITES

{a) 2'-(DIMETHYLAMINOOXYETHOXY) NUCLEOSIDE

AMIDITES

2'- (Dimethylaminooxyethoxy} nucleoside amidites
[also known in the art as 2'-0- (dimethylaminooxyethyl)
nucleoside amidites] are prepared as described in the
following paragraphs [COMMENT] [1] Page: 1
T = cpds 102-108 from ISIS-2824.. Adenosine, cytidine and
guanosine nucleoside amidites are prepared similarly to
the thymidine (5-methyluridine) except the exocyclic
amines are protected with a benzoyl moiety in the case of
adenosine and cytidine and with isobutyryl in the case of
guanosine.

(b) 5'-0-TERT-BUTYLDIPHENYLSILYL-0%-2' -ANHYDRO-5-

METHYLURIDINE

0?-2'-anhydro-5-methyluridine (Pro. Bio. Sint.,
Varese, Italy, 100.0 g, 0.416 mmol), dimethylamino-
pyridine (0.66 g, 0.013 eqg, 0.0054 mmol) were dissolved
in dry pyridine (500 ml) at ambient temperature under an
argon atmosphere and with mechanical stirring. tert-
Butyldiphenylchlorosilane (125.8 g, 119.0 mL, 1.1 eq,

0.458 mmol) was added in one portion. The reaction was
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stirred for 16 h at ambient temperature. TLC {(Rf 0.22,
ethyl acetate) indicated a complete reaction. The
golution was concentrated under reduced pressure to a
thick oil. This was partitioned between dichlorcmethane
(1 I} and saturated sodium bicarbonate {(2x1 L) and brine
(1 L}. The organic layer was dried over sodium sulfate
and concentrated under reduced pressure to a thick oil.
The oil was dissclved in a 1:1 mixture of ethyl acetate
and ethyl ether (600 mL) and the solution was cooled to -
10°c. The resulting crystalline product was collected by
filtration, washed with ethyl ether (3x200 mL) and dried
(40°C, 1lmm Hg, 24 h) to 149g (74.8%) of white solid. TLC
and NMR were consistent with pure product.

{e) 5'-O-TERT-BUTYLDIPHENYLSILYL-2'-0- (2-

HYDROXYETHYL) -5-METHYLURIDINE

In a 2 L stainless steel, unstirred pressure
reactor was added borane in tetrahydrofuran (1.0 M, 2.0
eqg, 622 mL). In the fume hood and with manual stirring,
ethylene glycol (350 mL, excess) was added cautiocusly at
first until the evolution of hydrogen gas subsided. 5'-0-
tert-Butyldiphenylsilyl-0®-2'-anhydro-5-methyluridine (149
g, 0.311 mol} and sodium bicarbonate (0.074 g, 0.003 eq)
were added with manual stirring. The reactor was sealed
and heated in an oil bath until an internal temperature
of 160°C was reached and then maintained for 16 h
(pressure <« 100 psig). The reaction vessel was cooled to
ambient and opened. TLC (Rf 0.67 for desired product and
Rf 0.82 for ara-T side product, ethyl acetate) indicated
about 70% conversion to the preduct. In order to avoid
additiocnal side product formation, the reaction was
stopped, concentrated under reduced pressure (10 to 1 mm
Hg) in a warm water bath (40-100°C) with the more extreme

conditions used to remove the ethylene glycol.
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[Alternatively, once the low boiling solvent is gone, the
remaining solution can be partitioned between ethyl
acetate and water. The product will be in the organic
phase.] The residue was purified by column
chromategraphy (2 kg silica gel, ethyl acetate-hexanes
gradient 1:1 to 4:1). The appropriate fractions were
combined, stripped and dried to product as a white crisp
foam {84 g, 50%), contaminated starting material (17.4 g)
and pure reusable starting material 20 g. The yield
based on starting material less pure recovered starting
material was 58%. TLC and NMR were consistent with 99%
pure product.

(d) 2'-0-([2-PHTHALIMIDOXY)ETHYL]-5'-T-

BUTYLDIPHENYLSILYL-5-METHYLURIDINE

51'-0-tert-Butyldiphenylsilyl-2'-0-(2-hydroxyethyl) -
5-methyluridine (20 g, 36.98 mmol) was mixed with
triphenylphosphine (11.63 g, 44.36 mmol} and N-
hydroxyphthalimide (7.24 g, 44.36 mmol}. It was then
dried over P,0; under high vacuum for two days at 40 C.
The reaction mixture was flushed with argen and dry THF
(369.8 mL, Aldrich, sure seal bottle) was added to get a
clear solution. Diethyl-azodicarboxylate (6.98 mL, 44.36
mmol) was added dropwise to the reaction mixture. The
rate of addition is maintained such that resulting deep
red coloration is just discharged before adding the next
drop. After the addition was complete, the reaction was
stirred for 4 hrs. By that time TLC showed the
completion of the reaction (ethylacetate:hexane, 60:40).
The solvent was evaporated in vacuum. Residue obtained
was placed on a flash column and eluted with ethyl
acetate:hexane (60:40), to get 2'-0-([2-
phthalimidoxy) ethyl] -5'-t-butyldiphenylsilyl-5-
methyluridine as white foam (21.81% g, 86%).
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(e} 5'-O-TERT-BUTYLDIPHENYLSILYL-2'-C-[(2-
FORMADCXIMINOOXY) ETHYL] -5-METHYLURIDINE

2'-0-([2-phthalimidoxy)ethyl] -5'-t-
butyldiphenylsilyl-5-methyluridine (3.1 g, 4.5 mmcl) was
dissolved in dry CHpCl, (4.5 mL) and methylhydrazine (300
mL, 4.64 mmol} was added dropwise at -10C to 0 C. After
1 h the mixture was filtered, the filtrate was washed
with ice cold CH;Cl, and the combined organic phase was
washed with water, brine and dried over anhydrous Na,SO;.
The solution was concentrated to get 2'-0-(aminooxyethyl}
thymidine, which was then dissolved in MeOH (67.5 mL).
To this formaldehyde (20% agueous solution, w/w, 1.1 eqg.)
was added and the resulting mixture was strirred for 1 h.
Solvent was removed under vacuum; residue chromatographed
to get 5'-0O-tert-butyldiphenylsilyl-2'-0-[(2-
formadoximinooxy) ethyl]-S5-methyluridine as white foam
(1.95 g, 78%).

(£} 5'-O-TERT-BUTYLDIPHENYLSILYL-2'-0- [N,N-

DIMETHYLAMINOOXYETHYL] -5-METHYLURIDINE

5'-0O-tert-butyldiphenylsilyl-2'-0-{{2-
formadoximinooxy)ethyl] -5-methyluridine (1.77 g, 3.12
mmol} was dissolved in a solution of 1M pyridinium p-
toluenesulfonate (PPTS} in dry MeOH (30.6 mL). Sodium
cyanoborohydride (0.39 g, 6.13 mmol) was added to this
solution at 10 C under inert atmosphere. The reaction
mixture was stirred for 10 minutes at 10 €. After that
the reaction vessel was removed from the ice bath and
stirred at room temperature for 2 h, the reaction
monitored by TLC (5% MeOH in CHpCl;). Aqueous NaHCO;
solution (5%, 10 mL) was added and extracted with ethyl
acetate (2x20 mL). Ethyl acetate phase was dried over
anhydrous Na,S0,, evaporated to dryness. Residue was

dissolved in a solution of 1M PPTS in MeCH (30.6 mL) .
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Formaldehyde {20% w/w, 30 mL, 3.37 mmol) was added and
the reaction mixture was stirred at room temperature for
10 minutes. Reaction mixture cocled to 10 ¢ in an ice
bath, sodium cyanoborohydride {0.39 g, 6.13 mmol) was
added and reaction mixture stirred at 10 ¢ for 10 minutes.
After 10 minutes, the reaction mixture was removed from
the ice bath and stirred at room temperature for 2 hrs.
To the reaction mixture 5% NaHCQ; (25 mL) solution was
added and extracted with ethyl acetate (2x25 mL}. Ethyl
acetate layer was dried over anhydrous Na,SO, and
evaporated to dryness . The residue obtained was
purified by flash column chromatography and eluted with
5% MeOH in CH:Cl; to get 5'-0-tert-butyldiphenylsilyl-2'-
C- [N,N-dimethylaminooxyethyl] -5-methyluridine as a white
foam {(14.6 g, 80%).

{g) 2'-0-{DIMETHYLAMINOOXYETHYL) -5-METHYLURIDINE

Triethylamine trihydrofluoride (3.91 mL, 24.0 mmol)
was dissolved in dry THF and triethylamine (1.67 mL, 12
mmol, dry, kept over KOH). This mixture of triethyl-
amine-2HF was then added to 5'-0O-tert-butyldiphenylsilyl-
2'-0- [N,N-dimethylaminooxyethyl] -5-methyluridine (1.40 g,
2.4 mmol) and stirred at room temperature for 24 hrs.
Reaction was monitored by TLC (5% MeOH in CH,Cl,).
Solvent was removed under vacuum and the residue placed
on a flash column and eluted with 10% MeOH in CH;Cl; to
get 2'-0-(dimethylaminooxyethyl) -5-methyluridine (766 mg,
92.5%) .

{h) 5'-0-DMT-2'-0- (DIMETHYLAMINOOXYETHYL) -5-

METHYLURIDINE

2'-0- (dimethylamincoxyethyl) -5-methyluridine (750

mg, 2,17 mmol) was dried over P,0s under high vacuum

overnight at 40 C. It was then co-evaporated with

anhydrous pyridine (20 mL). The residue obtained
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was dissolved in pyridine (11 mL) under argon
atmosphere. 4-dimethylaminopyridine (26.5 mg, 2.60
mmol), 4,4'-dimethoxytrityl chloride (880 mg, 2.60
mmcl) was added to the mixture and the reaction
mixture was stirred at room temperature until all
of the starting material disappeared. Pyridine was
removed under vacuum and the residue
chromatographed and eluted with 10% MeOH in CH,Cl,
{containing a few drops of pyridine) to get 5'-0-
DMT-2'-0- (dimethylamino-oxyethyl) -5-methyluridine
(1.13 g, 80%). (i) 5'-0-DMT-2'-0- (2-N,N-
DIMETHYLAMINOOXYETHYL) -5- METHYLURIDINE-3'-[(2-
CYANOETHYL) -N,N-DIISC- PROPYLPHOSPHCORAMIDITE]
5'-0-DMT-2'-0- (dimethylaminooxyethyl)-5-
methyluridine {(1.08 g, 1.67 mmol) was co-evaporated with
toluene (20 mL). To the residue N,N-diisopropylamine
tetrazonide (0.29 g, 1.67 mmol} was added and dried over
P,0s under high vacuum overnight at 40 C. Then the
reaction mixture was dissclved in anhydrous acetonitrile
(8.4 mL) and 2-cyanoethyl-N,N,N!, N'-tetraisopropyl-
phosphoramidite (2.12 mL, 6.08 mmol) was added. The
reaction mixture was stirred at ambient temperature for 4
hrs under inert atmosphere. The progress of the reaction
was monitored by TLC (hexane:ethyl acetate 1:1). The
solvent was evaporated, then the residue was dissolved in
ethyl acetate (70 mL) and washed with 5% aqueous NaHCO;
(40 mL). Ethyl acetate layer was dried over anhydrous
Na;S0, and concentrated. Residue obtained was
chromatographed (ethyl acetate as eluent} to get 5'-0-
DMT-2'-0- (2-N,N-dimethylaminooxyethyl) -5-methyluridine-
3'-[(2-cyanoethyl) -N,N-diisopropylphosphoramidite] as a
foam (1.04 g, 74.9%).
2'- (AMINOOXYETHOXY} NUCLEOSIDE AMIDITES
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2' - (Aminooxyethoxy) nucleoside amidites [also known
in the art as 2'-0- (aminooxyethyl) nucleoside amidites
are prepared as described in the following
paragraphg [COMMENT) [1]Page: 1
G= cpds 26-31 from ISIS 2824. Adenosine, cytidine and
thymidine nuclecside amidites are prepared similarly.

N2 - ISOBUTYRYL-6-0O-DIPHENYLCARBAMOYL-2 ' -0- (2-

ETHYLACETYL) -5'-0-{4,4 ' -DIMETHOXYTRITYL) GUANOSINE-

3'-[(2-CYANOETHYL) -N,N-DIISOPROPYLPHOSPHORAMIDITE]

The 2'-0-aminocoxyethyl guanosine analog may be
obtained by selective 2'-0-alkylation of diaminopurine
riboside. Multigram guantities of diaminopurine riboside
may be purchased from Schering AG (Berlin) to provide 2'-
0-(2-ethylacetyl) diaminopurine riboside along with a
minor amount of the 3'-O-isomer. 2'-0-{2-ethylacetyl)
diaminopurine riboside may be resolved and converted to
2'-0- (2-ethylacetyl)guancsine by treatment with adenosine
deaminase. (McGee, D. P. C., Coock, P. D., Guinosso, C.
J., WO 94/02501 A1 940203.) Standard protection
procedures should afford 2'-0-{2-ethylacetyl)-5'-0-(4,4"'-
dimethoxytrityl)guanosine and 2-N-isobutyryl-6-0-
diphenylcarbamoyl-2'-0-(2-ethylacetyl) -5'-0-(4,4"'-
dimethoxytrityl)guanosine which may be reduced to provide
2-N-isobutyryl-6-0-diphenylcarbamoyl-2'-0- (2-
ethylacetyl)-5'-0-(4,4'-dimethoxytrityl)guanosine. As
before the hydroxyl group may be displaced by N-
hydroxyphthalimide via a Mitsunobu reaction, and the
protected nucleoside may phosphitylated as usual to yield
2-N-isobutyryl-6-0-diphenylcarbamoyl-2"'-0- (2~
ethylacetyl)-5'-0-(4,4'-dimethoxytrityl)guanosine-3'-[(2-
cyanoethyl) -N,N-diisopropylphosphoramidite] .

2'-DIMETHYLAMINOETHOXYETHOXY (2'-DMAEOE)

NUCLEOSIDE AMIDITES
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2'-dimethylaminoethoxyethoxy nucleogide amidites
(also known in the art as 2'-0-dimethylaminoethoxyethyl,
i.e., 2'-0-CH;-O-CH;-N(CHz),, or 2'-DMAEOE nucleoside
amidites) are prepared as follows. Other nucleoside
amidites are prepared similarly.

2'-0-[2 (2-N,N-DIMETHYLAMINOETROXY} ETHYL] -5-METHYL

URIDINE

2[2- (Dimethylamino)ethoxylethanol {Aldrich, 6.66 g,
50 mmol) is slowly added to a solution of borane in
tetrahydrofuran (1 M, 10 mL, 10 mmol) with stirring in a
100 mL bomb. Hydrogen gas evolves as the solid
dissolves. 0%-,2'-anhydro-5-methyluridine (1.2 g, 5 mmol),
and sodium bicarbonate (2.5 mg) are added and the bomb is
sealed, placed in an oil bath and heated to 155 C for 26
hours. The bomb is cooled to room temperature and
opened. The crude solution is concentrated and the
residue partitioned between water (200 mL) and hexanes
(200 mL). The excess phenol is extracted into the hexane
layer. The aquecus layer is extracted with ethyl acetate
(3x200 mL) and the combined organic layers are washed
once with water, dried over anhydrous sodium sulfate and
concentrated. The residue is columned on silica gel
uging methanol/methylene chloride 1:20 {(which has 2%
triethylamine} as the eluent. As the column fractions
are concentrated a colorless solid forms which is
collected to give the title compound as a white solid.

5'-0-DIMETHOXYTRITYL-2'-0-[2 {2-N,N-DIMETHYL-

AMINCETHOXY) ETHYL} ] -5-METHYL URIDINE

To 0.5 g {1.3 mmol} of 2'-0-[2(2-N,N-dimethylamino-
ethoxy)ethyl)]-5-methyl uridine in anhydrous pyridine (8
mL), triethylamine (0.36 mL) and dimethoxytrityl chloride
(DMT-C1, 0.87 g, 2 eq.} are added and stirred for 1 hour.

The reaction mixture is poured into water (200 mL) and
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extracted with CH,Cl, (2x200 mL). The combined CH,Cl,
layers are washed with saturated NaHCO; solution, followed
by saturated NaCl solution and dried over anhydrous
sodium sulfate. Evaporation of the solvent followed by
silica gel chromatography using MeOH:CH;Cl;:Et,N (20:1,
v/v, with 1% triethylamine) gives the title compound.
5'-0-DIMETHOXYTRITYL-2'-0-[2 (2-N,N-
DIMETHYLAMINOETHOXY) ETHYL) ] -5-METHYL URIDINE-3'-0O-
{CYANOETHYL-N,N-DIISOPROPYL) PHOSPHORAMIDITE
Diisopropylaminotetrazolide (0.6 g) and 2-
cyanoethoxy-N,N-diisopropyl phosphoramidite (1.1 mL, 2
eq.) are added to a solution of 5'-O-dimethoxytrityl-2'-
0-[2{2-N,N-dimethylaminoethoxy)ethyl)]-S-methyluridine
(2.17 g, 3 mmol) dissolved in CH,Cl; (20 mL) under an
atmosphere of argon. The reaction mixture iz stirred
overnight and the solvent evaporated. The resulting
residue is purified by silica gel flash column
chromatography with ethyl acetate as the eluent to give
the title compound.

EXAMPLE 2: OLIGONUCLEQOTIDE SYNTHESIS

Unsubstituted and substituted phosphodiester (P=0)
oligonucleotides are synthesized on an automated DNA
synthesizer {Applied Biosystems model 380B) using
standard phosphoramidite chemistry with oxidation by
iodine.

Phosphorothicates (P=S) are synthesized as for the
phosphodiester oligonucleotides except the standard
oxidation bottle was replaced by 0.2 M solution of 3H-
1,2-benzodithiole-3-one 1,1-diocxide in acetonitrile for
the stepwise thiation of the phosphite linkages. The
thiation wait step was increased to 68 sec and was

followed by the capping step. After cleavage from the
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CPG column and deblocking in concentrated ammonium
hydroxide at 55 ¢ (18 h), the oligonucleotides were
purified by precipitating twice with 2.5 volumes of
ethanol from a 0.5 M NaCl 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.5. Patent
5,366,878, herein incorporated by reference. Alkylphos-
phonothicate 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 oligonuclectides are
prepared as described in U.S. Patent 5,476,925, herein
incorporated by reference. Phosphotriester oligonucleo-
tides 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.

EXAMPLE 3: OLIGONUCLEQSIDE SYNTHESIS
Methylenemethylimino linked oligonuclecsides, also
identified as MMI linked cligonucleosides, methylenedi-
methylhydrazo linked oligonucleosides, also identified as
MDH linked oligonucleosides, and methylenecarbonylamino

linked oligonucleosides, also identified as amide-3
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linked oligonucleocsides, and methyleneaminocarbonyl
linked oligonuclecosides, also identified as amide-4
linked oligonuclecsides, as well as mixed backbone
compoundg 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 cligonucleo-
sides 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.S8. Patent 5,223,618, herein incorporated by

reference.

EXAMPLE 4: PNA SYNTHESIS

Peptide nucleic acids (PNAs} are prepared in
accordance with any of the various procedures referred to
in Peptide Nucleic Acids (PNA): Synthesis, Properties and
Potential Applications, Bioorganic & Medicinal Chemistry,
1996, 4, 5-23. They may also be prepared in accordance
with U.S. Patents 5,539,082, 5,700,922, and 5,719,262,

herein incorporated by reference.

EXAMPLE 5: 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 §'

terminus of the cligomeric compound. Oligonucleotides of
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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".

[2'-C-ME] -- [2' -DEOXY] -- [2'-C-ME] CHIMERIC

PHCSPHOROTHICATE OLIGCNUCLECTIDES

Chimeric oligonucleotides having 2'-0O-alkyl
phosphorcthicate and 2'-deoxy phosphorothicate oligo-
nucleotide segments are synthesized using an Applied
Biosystems automated DNA synthesizer Model 380B, as
above. 0Oligonucleotides are synthesized using the
automated synthesizer and 2'-deoxy-5'-dimethoxytrityl-3'-
O-phosphoramidite for the DNA portion and 5'-dimethoxy-
trityl-2'-0-methyl-3'-0-phosphoramidite for 5' and 3'
wings. The standard synthesis cycle is modified by
increasing the wait step after the delivery of tetrazole
and base to 600 s repeated four times for RNA and twice
for 2'-0-methyl. The fully protected oligonucleotide is
cleaved from the support and the phosphate group is
deprotected in 3:1 ammonia/ethanol at room temperature
overnight then lyophilized to dryness. Treatment in
methanolic ammonia for 24 hrs at room temperature ig then
done to deprotect all bages and sample was again
lyophilized to dryness. The pellet is resuspended in 1M
TBAF in THF for 24 hrs at room temperature to deprotect
the 2' positions. The reaction is then quenched with 1M
TEAA and the sample is then reduced to 1/2 volume by
rotovac before being desalted on a G25 size exclusion
column. The oligo recovered is then analyzed
spectrophotometrically for yield and for purity by

capillary electrophoresis and by mass spectrometry.
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[2'-0- (2-METHOXYETHYL) ] -- [2' -DEOXY] -- [2'-0-
(METHOXYETHYL)] CHIMERIC PHOSPHOROTHIOATE

OLIGONUCLEQOTIDES
[2'-0- (2-methoxyethyl)]--[2'-deoxyl --[-2'-0-
5 (methoxyethyl}] chimeric phosphorothicate cligonucleo-

tides were prepared as per the procedure above for the
2'-0-methyl chimeric oligonucleotide, with the
substitution of 2'-0-(methoxyethyl) amidites for the 2'-
O-methyl amidites.

10 [27-0- (2-METHOXYETHYL) PHOSPHODIESTER] - - [2' -DEOXY
PHOSPHOROTHIOATE] -- [2'-0O- {2-METHOXYETHYL)
PHOSPFHODIESTER] CHIMERIC OLIGONUCLEOTIDES
f2'-C- (2-methoxyethyl phosphodiester]--[2'-deoxy

phosphorothiocate] -- [2'-0- (methoxyethyl) phosphodiester]

15 chimeric oligonucleotides are prepared as per the above

procedure for the 2'-O-methyl chimeric cligonuclectide
with the substitution of 2'-0-{methoxyethyl) amidites for
the 2'-0O-methyl amidites, oxidization with iodine to
generate the phosphodiester internuclecotide linkages

20 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.

25 Other chimeric oligonucleotides, chimeric oligo-

nucleosides and mixed chimeric cligonucleotides/ocligo-
nucleosides are synthesized according to United States

patent 5,623,065, herein incorporated by reference.

30 EXAMPLE 6: OLIGONUCLEOTIDE ISOLATION
After cleavage from the controlled pore glass
column (Applied Biosystems) and deblocking in

concentrated ammonium hydroxide at 55 ¢ for 18 hours, the
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oligonucleotides or oligonucleosides are purified by
precipitation twice out of 0.5 M NaCl with 2.5 volumes
ethanol. Synthesized oligonuclectides were analyzed by
polyacrylamide gel electrophoresis on denaturing gels and
judged to be at least 85% full length material. The
relative amounts of phosphorothicate and phosphodiester
linkages obtained in synthesis were periodically checked
by *'P nuclear magnetic resonance spectroscopy, and for
gome studies oligonucleotides were purified by HPLC, as
described by Chiang et al., J. Bicl. Chem. 1991, 266,
18162-18171. Results obtained with HPLC-purified
material were similar to those obtained with non-HPLC

purified material.

EXAMPLE 7: OLIGONUCLEOTIDE SYNTHESIS - 96 WELL PLATE
FORMAT

Oligonucleotides were synthesized via solid phase
P(III) phosphoramidite chemistry on an automated
synthesizer capable of assembling 96 sequences
simultaneously in a standard 96 well format.
Phosphodiester internucleotide linkages were afforded by
oxidation with aqueous iodine. Phosphorothiocate
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-cyanoethyldiisopropyl phosphor-
amidites were purchased from commercial vendors {e.g. PE-
Applied Biosystems, Foster City, CA, or Pharmacia,
Piscataway, NJ}. Non-standard nucleosides are
gynthesized as per known literature or patented methods.
They are utilized as base protected beta-

cyanoethyldiisopropyl phosphoramidites.
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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: OLIGCNUCLEQTIDE 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
electrophoresig (CE) in either the 96 well format
(Beckman P/ACET MDQ) or, for individually prepared
samples, on a commercial CE apparatus (e.g., Beckman
P/ACEJ 5000, ABI 270). Base and backbone composition was
confirmed by mass analysis of the compounds utilizing
electrospray-mass spectroscopy. All assay test plates
were diluted from the master plate using single and
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 lenath.

EXAMPLE 9: CELL CULTURE AND OLIGCNUCLEOTIDE 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
fellowing 5 cell types are provided for illustrative

purposes, but other cell types can be routinely used,

75

-78-




20

25

30

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 (Gibco/Life Technologies, Gaithersburg, MD)
supplemented with 10% fetal calf serum (Gibco/Life
Technologies, Gaithersburg, MD), penicillin 100 units per
mL, and streptomycin 100 micrograms per mL (Gibco/Life
Technologies, Gaithersburg, MD). Cells were routinely
passaged by trypsinization and dilution when they reached
90% confluence. Cells were seeded into 96-well plates
(Falcon-Primaria #3872} 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}. AB49 cells were
routinely cultured in DMEM basal media {Gibco/Life
Technologies, Gaithersburg, MD} supplemented with 10%
fetal calf serum (Gibco/Life Technologies, Gaithersburg,
MB), penicillin 100 units per mL, and streptomycin 100
micrograms per mL (Gibco/Life Technologies, Gaithersburg,
MD). 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

76

-79-




10

20

25

30

(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 passadges as
recommended by the supplier.

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

PC-12 CELLS: The rat neuronal cell line PC-12 was
obtained from the American Type Culure Collection
(Manassas, VA). PC-12 cells were routinely cultured in
DMEM, high glucose (@ibco/Life Technologies,
Gaithersburg, MD) supplemented with 10% horse serum + 5%
fetal calf serum (Gibco/Life Technologies, Gaithersburg,
MD). Cells were routinely passaged by trypsinization and
dilution when they reached 90% confluence. Cells were
seeded into 96-well plates (Falcon-Primaria #3872) at a
density of 20000 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.

TREATMENT WITH ANTISENSE COMPOUNDS:

When cells reached 80% confluency, they were
treated with oligonucleotide. For cells grown in 96-well
plates, wells were washed once with 200 L OPTI-MEMJ-1
reduced-serum medium (Gibco BRL) and then treated with
130 L of OPTI-MEMJ-1 containing 3.75 g/mL LIPOFECTINJ

(Gibco BRL) and the desired concentration of
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oligonucleotide. After 4-7 hours of treatment, 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 concentraticns. For human
cells the positive contrcl oligonucleotide is ISIS 13920,
TCCGTCATCGOTOCTCAGGE, SEQ ID NO: 1, a 2'-O-methoxyethyl
gapmer (2'-O-methoxyethyls shown in bold) with a
phosphorothicate backbone which is targeted to human H-
ras. For mouse or rat cells the positive control
coligonucleotide ig ISIS 15770, ATGCATTCTGCCCCCAAGGA, SEQ
ID NO: 2, a 2'-O-methoxyethyl gapmer (2'-O-methoxyethyls
shown in bold} with a phosphorothicate backbone which is
targeted to both mouse and rat c-raf. The concentration
of positive control oligonucleotide that results in 80%
inhibition of c-Ha-ras (for ISIS 13920) 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
or c-raf mRNA is then utilized as the oligcnucleotide
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.

EXAMPLE 10¢: ANALYSIS OF CLIGONUCLEOTIDE INHIBITION OF
PTP1B EXPRESSION
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Antisense modulation of PTP1B expression can be
assayed in a variety of ways known in the art. For
example, PTP1B mRNA levels can 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 preferred. RNA analysis
can be performed on total cellular RNA or poly(A)+ mRNA,
Methods of RNA isolation are taught in, for example,
Ausubel, F.M. et al., Current Protocols in Molecular
Biology, Volume 1, pp. 4.1.1-4.2.9 and 4.5.1-4,5.3, John
Wiley & Sons, Inc., 1993. Northern blot analysis is
routine in the art and is taught in, for example,
Ausubel, F.,M. et al., Current Protocols in Molecular
Biology, Volume 1, pp. 4.2.1-4.2.9, John Wiley & Sons,
Inc., 1996. Real-time quantitative (PCR) can be
conveniently accomplished using the commercially
available ABI PRISMJ 7700 Sequence Detection System,
available from PE-Applied Biosystems, Foster City, CA and
used according to manufacturer's instructions. 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
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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 as multiplexable. Other methods of PCR
are alsc known in the art.

Protein levels of PTP1B can be quantitated in a
variety of ways well known in the art, such as
imminoprecipitaticon, Western blot analysis
(immunoblotting), ELISA or fluorescence-activated cell
sorting (FACS). Antibodies directed to PTP1B can be
identified and obtained from a variety of sources, such
as the MSRS catalog of antibodies (Aerie Corporaticn,
Birmingham, MI}, or can be prepared via conventional
antibody generation methods. Methods for preparation of
polyclonal antisera are taught in, for example, Ausubel,
F.M, et al., Current Protocols in Molecular Biology,
Volume 2, pp. 11.12.1-11.12.9, John Wiley & Sons, Inc.,
1997. Preparation of monoclonal antibodies iz taught in,
for example, Ausubel, F.M. et al., Current Protocols in
Molecular Biology, Volume 2, pp. 11.4.1-11.11.5, John
Wiley & Sons, Inc., 1997,

Immunoprecipitation methods are standard in the art
and can be found at, for example, Ausubel, F.M. et al.,
Current Protocolg in Molecular Biology, Volume 2, pp.
10.16.1-10.16.11, John Wiley & Sons, Inc., 1998. Western
blot (immunoblot) analysis is standard in the art and can
be found at, for example, Ausubel, F.M. et al., Current
Protocols in Molecular Biology, Volume 2, pp. 10.8.1-
10.8.21, John Wiley & Sons, Inc., 1997. Enzyme-linked
immunosorbent assays (ELISA) are standard in the art and

can be found at, for example, Ausubel, F.M. et al.,
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Current Protocols in Molecular Biology, Volume 2, pp.

11.2.1-11.2,22, John Wiley & Sons, Inc., 1991.

EXAMPLE 11:; POLY({A)+ MRNA ISOLATION

Poly(A)+ mRNA was isolated according to Miura et
al., Clin. Chem., 1996, 42, 1758-1764. Other methods
for poly(A)+ mRNA isolation are taught in, for example,
Ausubel, F.M. et al., Current Protocols in Molecular
Biology, Volume 1, pp. 4.5.1-4.5.3, John Wiley & Sons,
Inc., 1993. Briefly, for cells grown on %6-well plates,
growth medium was removed from the cells and each well
was washed with 200 L cold PBS. 60 L lysis buffer (10
mM Tris-HCl, pH 7.6, 1 mM EDTA, 0.5 M NaCl, 0.5% NP-40,
20 mM vanadyl-ribonucleoside complex) was added to each
well, the plate was gently agitated and then incubated at
room temperature for five minutes. 55 L 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 L of wash
buffer (10 mM Tris-HC1 pH 7.6, 1 mM EDTA, 0.3 M NacCl).
After the final wash, the plate was blotted on paper
towels to remove excess wash buffer and then air-dried
for 5 minutes. 60 L of elution buffer {5 mM Tris-HC1 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

soluticns.
EXAMPLE 12: TOTAL RNA ISOLATION

Total mRNA was isolated using an RNEASY 96J kit and

buffers purchased from Qiagen Inc. (Valencia, CA)
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following the manufacturer's recommended procedures.
Briefly, for cells grown on 26-well plates, growth medium
was removed from the cells and each well was washed with
200 L cold PBS. 100 L Buffer RLT was added to each well
and the plate vigorously agitated for 20 seconds. 100 L
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 96J well
plate attached to a QIAVACJ manifold fitted with a waste
collection tray and attached to a vacuum scurce. Vacuum
was applied for 15 seconds. 1 mL of Buffer RW1l was added
to each well of the RNEASY 96J plate and the vacuum again
applied for 15 seconds. 1 mL of Buffer RPE was then
added to each well of the RNEASY 96J plate and the vacuum
applied for a period of 15 seconds. The Buffer RPE wash
was then repeated and the vacuum was applied for an
additional 10 minutes. The plate was then removed from
the QIAVACJ manifold and blotted dry on paper towels.

The plate was then re-attached to the QIAVACJ manifold
fitted with a collection tube rack containing 1.2 mhL
collection tubes. RNA was then eluted by pipetting 60 L
water into each well, incubating 1 minute, and then
applying the wvacuum for 30 seconds. The elution step was
repeated with an additional 60 L water.

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 PTP1B
MRNA LEVELS
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Quantitation of PTP1B mRNA levels was determined by
real-time quantitative PCR using the ABI PRISMJ 7700
Sequence Detection System (PE-Applied Biosystems, Foster
City, CA) according to manufacturer's instructions. This
is a closed-tube, non-gel-based, fluorescence detection
system which allows high-throughput quantitation of
polymerase chain reaction (PCR} productsg 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 gquantitated 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.,
JOE, FAM, or VIC, obtained from either Operon
Technologies Inc., Alameda, CA or PE-Applied Bioaystems,
Foster City, CA) is attached to the 5' end of the probe
and a quencher dye (e.g., TAMRA, obtained from either
Operon Technologies Inc., Alameda, CA or PE-Applied
Biosystems, Foster City, CA) is attached to the 3' end of
the probe. When the probe and dyes are intact, reporter
dye emission is quenched by the proximity of the 3!
quencher dye. During amplification, annealing of the
probe to the target sequence creates a substrate that can
be cleaved by the 5'-exonuclease activity of Tag
polymerase. During the extension phase of the PCR
amplification cycle, cleavage of the probe by Tag
polymerase releases the reporter dye from the remainder
of the probe (and hence from the quencher moiety) and a
sequence-specific fluorescent signal is generated. With
each cycle, additional reporter dye molecules are cleaved
from their respective probes, and the fluorescence

intensity is monitored at regular intervals by laser
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optics built into the ABI PRISMJ 7700 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.

PCR reagents were obtained from PE-Applied
Biosystems, Foster City, CA, RT-PCR reactions were
carried out by adding 25 L PCR cocktail (1x TAQMANJ
buffer A, 5.5 mM MgCl,;, 300 M each of dATP, dCTP and
dGTP, 600 M of dUTP, 100 nM each of forward primer,
reverse primer, and probe, 20 Units RNAse inhibitor, 1.25
Units AMPLITAQ GOLDJ, and 12.5 Units MulV reverse
transcriptase) to 96 well plates containing 25 L poly(A)
mRNA solution. 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 AMPLITAQ GOLDJ, 40
cycles of a two-step PCR protoccl were carried out: 95 C
for 15 seconds (denaturation) followed by 60 C for 1.5
minutes (annealing/extension).

Probes and primers to human PTP1B were designed to
hybridize to a human PTP1B sequence, using published
sequence information (GenBank accession number M31724,
incorporated herein as SEQ ID NO:3). For human PTPIB the
PCR primers were:
forward primer: GGAGTTCGAGCAGATCGACAA {SEQ ID NO: 4)
reverse primer: GGCCACTCTACATGGGAAGTC (SEQ ID NO: 5) and
the PCR probe was: FAM-AGCTGGGCGGCCATTTACCAGGAT-TAMRA
(SEQ ID NO: 6) where FAM (PE-Applied Biocsysteme, Foster
City, CA) is the fluorescent reporter dye) and TAMRA (PE-
Applied Biosystems, Foster City, CA) is the quencher dye.
For human GAPDH the PCR primers were:

forward primer: GAAGGTGAAGGTCGGAGTC (SEQ ID NO: 7)
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reverse primer: GAAGATGGTGATGGGATTTC (SEQ ID NO: &) and
the PCR probe was: 5' JOE-CAAGCTTCCCGTTCTCAGCC- TAMRA 3!
(SEQ ID NO: 9) where JOE (PE-Applied Biosystems, Foster
City, CA) is the fluorescent reporter dye) and TAMRA (PE-
Applied Biosystems, Foster City, CA) is the gquencher dye.
Probes and primers to rat PTPLB were designed to
hybridize to a rat PTP1B sequence, using published
sequence information (GenBank accession number M33962,
incorporated herein as SEQ ID NO:10). For rat PTPIB the
PCR primers were:
forward primer: CGAGGGTGCAAAGTTCATCAT (SEQ ID NO:11)
reverse primer: CCAGGTCTTCATGGGAAAGCT (SEQ ID NO: 12) and
the PCR probe was: FAM-CGACTCGTCAGTGCAGGATCAGTGGA-TAMRA
(SEQ ID NO: 13) where FAM (PE-Applied Bicsystems, Foster
City, CR) is the fluorescent reporter dye) and TAMRA (PE-
Applied Biosystems, Foster City, CA) is the quencher dye.
For rat GAPDH the PCR primers were:
forward primer: TGTTCTAGAGACAGCCGCATCTT (SEQ ID NO: 14)
reverse primer: CACCGACCTTCACCATCTTGT {SEQ ID NO: 15) and
the PCR probe was: 5' JOE-TTGTGCAGTGCCAGCCTCGTCTCA- TAMRA
3' (SEQ ID NO: 16) where JOE (PE-Applied Biosystems,
Foster City, CA) is the fluorescent reporter dye) and
TAMRA (PE-Applied Biosystems, Foster City, CA) is the

quencher dye.

EXAMPLE 14: NORTHERN BLOT ANALYSIS OF PTP1B MRNA LEVELS
Eighteen hours after antisense treatment, cell
monolayers were washed twice with cold PBS and lysed in 1

mL RNAZOLJ (TEL-TEST "B" Inc., Friendswood, TX). Total
RNA was prepared following manufacturer's recommended
protocols. Twenty micrograms of total RNA was
fractionated by electrophoregis through 1.2% agarose gels

containing 1.1% formaldehyde using a MOPS$ buffer system
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(AMRESCO, Inc. Solon, OH). RNA was transferred from the
gel to HYBONDJ-N+ nylon membranes (Amersham Pharmacia
Biotech, Piscataway, NJ) by overnight capillary transfer
using a Northern/Scuthern Transfer buffer system (TEL-
TEST "B" Inc., Friendswood, TX). RNA transfer was
confirmed by UV visualization. Membranes were fixed by
UV cross-linking using a STRATALINKERJ UV Crosslinker
2400 (Stratagene, Inc, La Jolla, CA) and then robed using
QUICKHYBJ hybridization sclution (Stratagene, La Jeclla,
CA) using manufacturer's recommendations for stringent
conditions,

To detect human PTP1B, a human PTP1B specific probe
was prepared by PCR using the forward primer
GGAGTTCGAGCAGATCGACAA (SEQ ID NO: 4) and the reverse
primer GGCCACTCTACATGGGAAGTC (SEQ ID NO: 5). To
normalize for variations in loading and transfer
efficiency membranes were stripped and probed for human
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) RNA
(Clontech, Palo Alto, CA).

To detect rat PTP1B, a rat PTP1B specific probe was
prepared by PCR using the forward primer
CGAGGGTGCAAAGTTCATCAT {SEQ ID NO:11) and the reverse
primer CCAGGTCTTCATGGGAAAGCT (SEQ ID NO: 12). To
normalize for variations in loading and transfer
efficiency membranes were stripped and probed for rat
glyceraldehyde-3-phosphate dehydrogenase (GAPDH} RNA
(Clontech, Palo Alto, CA).

Hybridized membranes were visualized and
quantitated using a PHOSPHORIMAGERJ and IMAGEQUANTJ
Software V3.3 (Molecular Dynamics, Sunnyvale, CA). Data

was normalized to GAPDH levels in untreated controls.
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EXAMPLE 15: ANTISENSE INHIBITION OF HUMAN PTPLB
EXPRESSION BY CHIMERIC PHOSPHOROTHIOATE QLIGONUCLEOTIDES
HAVING 2'-MOE WINGS AND A DEOXY GAP

In accordance with the present invention, a series
of oligonucleotides were designed to target different
regions of the human PTP1B RNA, using published sequences
(GenBank accession number M31724, incorporated herein as
SEQ ID NQ: 3). The oligonucleotides are shown in Table
1. ATarget siteA indicates the first {(5'-most)
nucleotide number on the particular target segquence to
which the oligonucleotide binds. All compounds in Table
1 are chimeric cligonucleotides ("gapmers") 20
nucleotides in length, composed of a central "gap" region
consisting of ten 2'-deoxynuclectides, which is flanked
on both sides (5' and 3' directiocns) by five-nucleotide
"wings". The wings are composed of 2'-methoxyethyl (2'-
MOE)nucleotides. The internuclecside (backbone) linkages
are phosphorothicate {P=8) throughout the
oligonucleotide. All cytidine residues are 5-
methylcytidines. The compounds were analyzed for their
effect on human PTP1B mRNA levels by
quantitative real-time PCR as described in other examples
herein. Data are averages from two experiments. If
pregent, "N.D." indicates "no data".

TABLE 1: INHIBITION OF HUMAN PTF1B MRNA LEVELS BY
CHIMERIC PHOSPHOROTHIOATE OLIGCNUCLEOTIDES HAVING 2'-MOE
WINGS AND A DEOXY GAP

ISIS | REGION | TARGET | TARGET SEQUENCE % | SEQ
# SEQ ID| SITE INEI | ID
NO BIT.| NO

107769| 5' UTR 3 1 cttagccecgaggeccgece 0 17
10777¢| 5' UTR 3 41 cteggcccactgegeegtet | 58 18
107771| Start 3 74 catgacgggccagggegget | 60 19

Codon

107772| Coding 3 113 cceggacttgtegatetget | 95 20
107773 | Coding 3 154 ctggcttecatgtecggatate | 88 21

-90-




107774 | Coding 3 178 ttggccactetacatgggaa | 77 22
107775| Coding 3 223 ggactgacgtctctgtacct 75 23
107776 | Coding 3 252 gatgtagtttaatccgacta | B2 24
107777| Coding 3 280 ctagcgttgatatagtcatt | 29 25
107778| Coding 3 324 gggtaagaatgtaactcctt | 86 26
107779| Coding 3 352 tgaccgcatgtgttaggeaa | 75 27
107780} Coding 3 381 ttttetgetcccacaccate | 30 28
107781} Coding 3 408 ctetgttgagecatgacgaca | 78 29
107782 Coding 3 436 gcgcattttaacgaaccttt | 83 30
107783 | Coding 3 490 aaatttgtgtcttcaaagat 0 31
107784 Coding 3 519 tgatatcttcagagatcaat | 57 32
107785 Coding 3 547 tectagetgtogecactgtata | 74 33
107786 Coding 3 575 agtttcttgggttgtaaggt | 33 34
107787 Coding 3 604 gtggtatagtggaaatgtaa | 51 35
107788 | Coding 3 632 tgattcagggactccaaagt | 55 36
107789 Coding 3 661 ttgaaaagaaagttcaagaa | 17 37
107790 Ceding 3 688 gggctgagtgaccctgacte | 61 38
107791| Coding 3 716 gcagtgcaccacaacgggee | 81 39
107792 Coding 3 744 aggttccagacctgccgatg Bl 40
107793 Coding 3 772 agcaggaggcaggtatcagce 2 41
107794 Coding 3 799 gaagaagggtctttcctett | 53 42
107795| Coding 3 826 tctaacagcactttcttgat | 18 43
107796 Coding 3 853 atcaaccccatccgaaactt [ 44
107797| Coding 3 880 gagaagcgcagctggtegge | 82 45
107798 Ceding 3 308 tttggecaccttegatcacag | 62 46
107799 Coding 3 952 agctecttecactgatectg | 70 47
107800 Coding 3 1024 tccaggattcgtttgggtgg | 72 48
107801| Coding 3 1052 gaactccctgeatttcccat | 68 49
107802 Coding 3 1079 ttocttcacecactggtgat | 40 50
107803 Coding 3 1148 gtagggtgcggcatttaagg 0 51
107804| Coding 3 1176 cagtgtcttgactcatgett | 75 52
107805} Coding 3 1222 gectgggeacctegaagact 67 53
107806 Coding 3 1268 ctcgteettotegggecagty | 37 54
107807| Coding 3 1255 gggcttecagtaactcagtg | 73 55
107808 Ceding 3 1323 ccgtagccacgcacatgttg | 80 56
107809 Coding 3 1351 tagcagaggtaagcgeegge | 72 57
107810 Stop 3 1379 ctatgtgttgctgttgaaca | 85 58
Codon
107811} 3' UTR 3 1404 agaggtggagtggaggaggyg | 51 59
107812] 3' UTR 3 1433 ggctctgcgggcagaggegyg | 81 60
107813| 3' UTR 3 1460 cecgeggecatgeectgetagte 84 61
107B14| 3' UTR 3 1489 tctectacgeggtecggegge | 84 62
107815| 3' UTR 3 1533 aagatgggttttagtgcaga | 65 63
107816| 3' UTR 3 1634 gtactctctttcactctect 69 64
107817| 3' UTR 3 1662 ggccccttecocctectgegeeg | 59 65
107818| 3' UTR 3 1707 ctcocaggagggagecetggg | 57 66
107819| 3' UTR 3 1735 gggctgttggegtgegeege | 54 67
107820] 3' UIR 3 1783 | tttaaatasatatggagtgg | 0O 6B
107821| 3' UTR 3 1831 gttcaagaaaatgctagtygce 69 69
88
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107822| 3' UTR 3 1884 ttgataaagcccttgatgea [ 74 70
107823 3' UTR 3 1936 atggcaaagecttecattee | 26 71
107824 3' UTR 3 1973 gtecctectteccagtactgg | 60 72
107825| 3' UTR 3 2011 ttacccacaatatcactaaa | 39 73
107826| 3' UTR 3 2045 attatatattatagcattgt 24 74
107827 3' UTR 3 2080 tcacatcatgtttcttatta 48 75
107828) 3' UTR 3 2115 ataacagggaggagaataag 0 76
107829| 3' UTR 3 2170 ttacatgcattctaatacac 21 77
107830| 3' UTR 3 2223 gatcaaagtttctcatttca | 81 78
107831] 3' UTR 3 2274 | ggtcatgcacaggcaggttg | 82 | 79
107832| 3' UTR 3 2309 caacaggcttaggaaccaca | 65 80
107833} 3' UTR 3 2344 aactgcaccctattgetgag | 61 B1
107834 3' UTR 3 2380 gtcatgccaggaattagcaa 0 B2
107835 3' UTR 3 2413 acaggetgggectcaccagg | 58 83
107836 3' UTR 3 2443 | tgagttacagcaagaccctg [ 44 | 84
107837| 3' UTR 3 2473 gaatatggcttoccatacee 0 85
107838| 3' UTR 3 2502 ccctaaatcatgtecagage | 87 86
107839 3' UTR 3 2558 gacttggaatggecggagget | 74 87
107840) 3' UTR 3 2587 gaaatcacggtctgocteaag [ 31 88
107841 3' UTR 3 2618 gaagtgtggtttccagcagg | 56 89
107842| 3' UTR 3 2648 cctaaaggaccgtcaccecag | 42 99
107843| 3' UTR 3 2678 gtgaaccgggacagagacgg | 25 91
107844| 3' UTR 3 2724 gecccacagggtttgagggt | 53 92
107845| 3' UTR 3 2755 cctttgcaggaagagtegtyg | 75 93
107846| 3' UTR 3 2785 aaagccacttaatgtggagg [ 79 94
107847] 3' UTR 3 2844 | gtgaaaatgctggcaagaga | 86 [ 95
107848| 3' UTR 3 2970 tcagaatgcttacagecctgg | 61 96
As shown in Table 1, SEQ ID NOs 18, 19, 20, 21, 22,
23, 24, 26, 27, 29, 30, 32, 33, 35, 36, 38, 39, 40, 42,
45, 46, 47, 48, 49, 50, 52, 53, 54, 55, 56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 67, 69, 70, 72, 73, 75, 78,
79, 80, 81, 83, 84, 86, 87, 89, 90, 92, 93, 94, 95, and

96 demonstrated

at least 35% inhibition

of human PTP1B

expression in this assay and are therefore preferred.

EXAMPLE 16:

ANTISENSE

INHIBITION OF RAT PTP1B EXPRESSION
BY CHIMERIC PHOSPHOROTHIOATE OLIGONUCLECTIDES HAVING 2'-
MOE WINGS AND A DEOXY GAP.

In accordance with the present invention, a second

series of oligonucleotides were designed to target

different regions of the rat PTP1B RNA, using published
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sequences {GenBank accession number M33962, incorporated
herein as SEQ ID NO: 10). The oligonucleotides are shown
in Table 2. ATarget siteA indicates the first (5'-most)
nucleotide number on the particular target segquence to
which the oligonucleotide binds. All compounds in Table
2 are chimeric oligonucleotides ("gapmers") 20
nucleotides in length, composed of a central "gap" region
consisting of ten 2'-deoxynucleotides, which is flanked
on both sides (5' and 3' directions) by five-nucleotide
"wings". The wings are composed of 2'-methoxyethyl (2'-
MOE}nucleotides. The internucleoside (backbone) linkages
are phosphorothioate (P=S) throughout the oligonucleo-
tide. All cytidine residues are 5-methylcytidines. The
compounds were analyzed for their effect on rat PTP1B
mRNA levels by gquantitative real-time PCR as described in
other examples herein, Data are averages from two

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

TABLE 2: INHIBITION OF RAT PTP1B MRNA LEVELS BY CHIMERIC
PHOSPHOROTHIOATE OLIGONUCLEOTIDES HAVING 2'-MOE WINGS AND
A DEOXY GAP

ISIS | REGION | TARGET |TARGET SEQUENCE %IN- | SEQ
# SEQ ID| SITE HIB | ID
NO NO

111545| 5' UTR 10 1 caacctcecccagcagegget 32 97
111550 5' UTR 10 33 tcgaggecegtegccegeea | 27 EE]
111551 5' UTR 10 73 ccteggecegtecgecgeget | 34 39
111552 Coding 10 132 tcgatctgctegaatteoctt [ 49 | 100
113669| Coding 10 164 cctggtaaatagccgeeccag | 36 101
113670| Coding 10 174 tgtcgaatatcctggtaaat | 63 102
113671| Coding 10 184 actggcttcatgtcgaatat | 58 103
113672| Coding 10 189 aagtcactggcttcatgtcg | 40 104
111553 Coding 10 190 gaagteactggetteatgte | 27 105
113673 | Coding 10 191 ggaagtcactggcttcatgt | 54 106
113674 Coding 10 192 gggaagtcactggcttcatg | 41 107
113675| Coding 10 193 tgggaagtcactggetteat | 56 108
113676 | Coding 10 194 atgggaagtcactggcttea | 31 109
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113677 Coding 10 185 catgggaagtcactggette | 59 110
113678] Coding 10 225 | tttttgttcttaggaagttt | 24 | 111
111554 | Coding 10 228 cggtttttgttecttaggaag | 45 112
111555| Coding 10 2639 tccgactgtggtcaaaaggg [ 39 113
113679 Coding 10 273 ttaatccgactgtggtcaaa [ 45 114
113680| Coding 10 298 atagtcattatcttcctgat | 49 115
111556 Coding 10 303 ttgatatagteattatctte 29 116
113681 | Coding 10 330 gcttectocatttttatcaa 67 117
111557 Coding 10 359 | ggcectgagtgaggatatag | 20 | 118
113682 | Coding 10 399 cacaccatctcccagaagtg | 29 119
111558 Coding 10 405 tgctcccacaccatctecca | 48 | 120
113683| Coding 10 406 ctgcteccacaccatetcecee 51 121
113684 | Coding 10 407 tctgeteoecacaccatekce | 37 122
113585 Coding 10 408 ttoctgeteccacaccatete | 54 123
113686 | Coding 10 417 cecetgetettetgetecca | 60 124
111558 | Coding 10 438 atgcggttgageatgaceac | 15 125
113687 | Coding 10 459 tttaacgagcctttetecat | 33 126
113688 | Coding 10 492 ttttettetttetgtggeca | 54 127
113689 Coding 10 502 gaccatctetttttettott | 58 128
111560 Coding 10 540 tcagagatcagtgteagett 21 129
113690]| Coding 10 550 cttgacatcttcagagatca 64 130
113691 Ceding 10 558 taatatgacttgacatcttc | 46 131
111561| Coding 10 579 aactccaactgecgtactgt 14 132
111562 Coding 10 611 tetetegagectectgggta | 38 133
113692 | Coding 10 648 ccaaagtcaggccaggtggt | 63 134
111563 | Ceding 10 654 gggactccaaagtcaggeca | 31 135
113693 | Coding 10 655 agggactccaaagtcaggee | 50 136
113694 | Coding 10 656 cagggactccaaagtcagge | 45 137
113695| Coding 10 657 tcagggactccaaagtcagg | 49 138
113696 | Coding 10 663 ggtgactcagggactccaaa | 34 139
111564 Coding 10 705 cctgactctcggactttgaa | 53 140
113697| Coding 10 715 getgagtgagoctgactcte | 57 141
113698 Coding 10 726 ccgtgectetgggetgagtga | 48 142
111565 Coding 10 774 aaggtccctgacctgccaat | 28 143
111566] Coding 10 B19 tctttectettgtecatcag | 34 144
113699 | Coding 10 B20 gtctttectettgtecateca | 41 145
113700 | Coding 10 821 ggtcetttectettgteccate | 66 146
113701 Ceding 10 B22 gggtctttoctettgtecat | 71 147
113702 Coding 10 B52 aacagcactttcttgatgte | 39 148
111567| Coding 10 B639 ggaacctgcgcatctcecaac 0 149
111568| Coding 10 B97 tggtcggeccgtetggatgag | 29 150
113703 | Ceoding 10 909 gagaagcgcagktggtegge | 48 151
113704 Coding 10 915 aggtaggagaagegcagttg | 31 152
113705| Coding 10 518 gccaggtaggagaagegecag | 41 153
111569| Coding 10 919 agccaggtaggagaagegea | 56 154
113706 | Coding 10 920 cagccaggtaggagaagege | 58 155
113707 | Coding 10 921 acagccaggtaggagaageg | 43 156
113708 | Coding 10 922 cacagecaggtaggagaage | 49 157
113709]| Coding 10 923 tcacagccaggtaggagaag | 47 158
111570 Coding 10 924 atcacagccaggtaggagaa | 51 159
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113710]| Coding 10 925 gatcacadccaggtaggaga | 51 160
113711| Coding 10 926 cgatcacagccaggtaggag | 63 161
113712 Coding 10 927 tegatracageccaggtagga | 71 162
113713 ]| Coding 10 232 caccctcogatcacagecagg | 75 163
113714 | Coding 10 978 tectteocecactgateetygeac 97 164
111571| Coding 10 979 ctecttccactgatectgea | 82 165
113715| Coding 10 980 | geteettecactgatcetge | 99 | 166
107799 | Coding 10 981 agctecttcocactgatcetg [ 99 167
113716 | Coding 10 982 aagctccttecactgatect | 97 168
113717| Coding 10 983 aaagctcettcecactgatcc | 95 162
113718 ]| Coding 10 984 | gaaagctecttccactgatc | 95 | 170
113719 Coding 10 985 ggaaagctccttccactgat | 95 171
111572 | Coding 10 986 gggaaagctceccttccactga 89 172
113720 Coding 10 987 | tgggaaagctccttecactg| 97 | 173
113721 | Coding 10 1036 | tggececggggaggtgggggca | 20 174
111573 | Coding 10 1040 | tgggtygccggggaggtggg | 20 175
113722 Coding 10 1046 | tgcgtttgggtggeegggga | 18 176
111574 | Coding 10 1073 | tgcacttgccattgtgagge | 38 177
113723 Coding 10 1206 | acttcagtgtcttgactcat | 67 178
113724 Coding 10 1207 | aacttcagtgtettgactea | 60 179
111575{ Coding 10 1208 | taacttcagtgtcttgactc | 50 180
113725]| Coding 10 1209 | ctaacttcagtgtcttgact | 53 181
111576 | Coding 10 1255 | gacagatgcctgagcacttt | 32 182
106409| Coding 10 1333 | gaccaggaagggcttccagt | 32 183
113726| Coding 10 1334 tgaccaggaagggctteccag | 39 184
111577| Coding 10 1335 | ttgaccaggaagggcttcea | 32 | 185
113727| Coding 10 1336 | gttgaccaggaagggcttec | 41 186
113728 | Coding 10 1342 | gcacacgttgaccaggaagg | 59 187
111578 | Coding 10 1375 [ gaggtacgegccagtegeea | 45 188
111579| Coding 10 1387 tacceggtaacagaggtacg 32 189
111580} Coding 10 1397 [ agtgaaaacatacccggtaa | 30 190
111581( 3' UTIR 10 1456 [ caaatcctaacctgggeagt | 31 191
111582| 3' UTR 10 1519 ttecagttecaccacagget 24 192
111583] 3' UIR 10 1552 | ccagtgcacagatgacccte | 47 193
111584( 3' UTR 10 1609 | acaggttaaggccctgagat | 29 194
111585] 3' UTR 10 1783 | gcctagcatcttttgtttte | 43 | 195
1115864 3' UTR 10 1890 [aagccagcaggaactttaca| 36 196
111587] 3' UTR 10 2002 | gggacacctgagggaagcag | 16 187
111588] 3' UIR 10 2048 | ggtcatctgcaagatggcgg | 40 198
111589| 3' UTR 10 2118 | gccaacctetgatgacectg | 25 199
111590] 3' UIR 10 2143 | tggaagccccagctctaage | 25 200
111591| 3' UTR 10 2165 tagtaatgactttccaatca | 44 201
111592| 3' UTR 10 2208 | tgagtcttgetttacaccte | 41 202
111593] 3' UTR 10 2252 | cctgegegeggagtgactte | 22 203
111594 | 3' UTR 10 2299 aggacgtcactgcagcagga | 43 204
111595| 3' UTR 10 2346 | tcaggacaagtcttggeagt | 32 | 205
111596] 3' UTR 10 2405 | gaggctgcacagtaagcget | 34 206
111597| 3' UTR 10 2422 | tcagceaaccagcatcagag | 20 207
111598| 3' UTR 10 2449 | acccacagtgtccacctcee | 30 208
11159%9| 3' UTR 10 2502 | agtgcgggetgtgetgetgyg | 30 209
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111600| 3' UTR 10 2553 | cagctcgctctggeggecete 8 210
111601| 3' UTR 10 2608 | aggaagggagctgcacgtec [ 32 211
111602| 3' UTR 10 2664 ccctcacgattgctegtggg 24 212
111603| 3' UTR 10 2756 | cagtggagcggctcectetgg | 18 213
111604| 3' UTR 10 2830 | caggctgacaccttacacgg [ 30 214
111605} 3' UTR 10 2883 | gtcctacctcaaccctagga | 37 215
1116061 3' UTR 10 2917 | ctgccccageaccagecaca | 12 216
111607 3' UTR 10 2946 | attgcttctaagaccctecag| 33 217
111608] 3' UTR 10 2978 | ttacatgtcaccactgttgt | 28 218
111609| 3' UTR 10 3007 | tacacatgtcatcagtagce [ 37 219
111610 3' UTR 10 3080 | ttttcoctaactcacagggaaa [ 30 220
111611 3' UTR 10 3153 | gtgeecgecagtgagecagge [ 23 221
111612 3' UTR 10 3206 | cggectcoggcactggacage [ 27 222
111613| 3' UTR 10 3277 | gtggaatgtctgagatcecag | 31 223
111614| 3' UTR 10 3322 | agggcgggectgettgeeca | 23 224
111615| 3' UTR 10 3384 | cggtectggectgetecaga [ 31 225
111616| 3' UTR 10 3428 | tacactgttcccaggagggt | 42 226
111617 3' UTR 10 3471 | tggtgecageagegetagea | 19 227
111618) 3' UTR 10 3516 | cagtctcttcagcectcaaga | 43 228
113729] 3' UTR 10 3537 [ aagagtcatgagcaccatca | 56 | 229
111619| 3' UTR 10 3560 | tgaaggtcaagttcccctca | 40 230
111620| 3' UTR 10 3622 | ctggcaagaggcagactgga | 30 231
111621| 3' UTR 10 3666 | ggctctgtgectggettetet | 52 232
111622| 3' UTR 10 3711 | gccatctecteagectgige | 33 233
111623| 3' UTR 10 3787 agcgectgetectgaggccee 16 234
111624| 3' UTR 10 3854 | tgctgagtaagtattgactt | 35 235
111625| 3' UTR 10 3927 | ctatggccatttagagagag | 36 236
113730] 3' UTR 10 3936 | tggtttattctatggccatt | 59 | 237
111626| 3' UTR 10 3994 | cgctcctgcaaaggtgetat | 11 238
111627} 3' UTR 10 4053 | gttggaaacggtgcagtcegg | 39 239
111628 3' UTR 10 4095 | atttattgttgcaactaatg | 33 240
Ag shown in Table 2, SEQ ID NOs 97, 99, 100, 101,
102, 103, 104, 106, 107, 108, 109, 110, 112, 113, 114,
115, 117, 120, 121, 122, 123, 124, 126, 127, 128, 130,
131, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142,
144, 145, 146, 147, 148, 151, 152, 153, 154, 155, 156,
157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167,
168, 169, 17¢, 171, 172, 173, 177, 178, 179, 180G, 181,
182, 183, 184, 185, 186, 187, 188, 189, 191, 193, 195,
196, 198, 201, 202, 204, 205, 206, 211, 215, 217, 219,
223, 225, 226, 228, 229, 230, 232, 233, 235, 236, 237,

239 and 240 demonstrated
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PTP1B expression in this experiment and are therefore

preferred.

EXAMPLE 17: WESTERN BLOT ANALYSIS OF PTP1B 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 PTP1B is used, with a radiolabelled
or fluorescently labeled secondary antibody directed
against the primary antibody species. Bands are
visualized using a PHOSPHORIMAGERJ (Molecular Dynamics,
Sunnyvale CA).

EXAMPLE 18: EFFECTS OF ANTISENSE INHIBITION OF PTP1B
(ISIS 113715} ON BLOOD GLUCOSE LEVELS

db/db mice are used as a model of Type 2 diabetes.
These mice are hyperglycemic, obese, hyperlipidemic, and
insulin resistant. The db/db phenotype is due to a
mutation in the leptin receptor on a C57BLKS background.
However, a mutation in the leptin gene on a different
mouse background can produce cbesity without diabetes
(ob/ob mice}. Leptin is a hormone produced by fat that
regulates appetite and animals or humans with leptin
deficiencies become obese. Heterozygous db/wt mice
(known as lean littermates) do not display the
hyperglycemia/hyperlipidemia or obesity phenotype and are

used as controls.
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In accordance with the present invention, ISIS
113715 (GCTCCTTCCACTGATCCTGC, SEQ ID No: 166) was
investigated in experiments designed to address the role
of PTP1B in glucose metabolism and homeostasis. ISIS
113715 is completely complementary to sequences in the
coding region of the human, rat, and mouse PTP1B
nucleotide sequences incorporated herein as SEQ ID No: 3

(starting at nucleotide 951 of human PTP1B; Genbank

Accession No. M31724), SEQ ID No: 10 (starting at
nucleotide 980 of rat PTP1B; Genbank Accession No.
M33962) and SEQ ID No: 241 (starting at nucleotide 1570
of mouse PTP1B; Genbank Accession No. U24700). The
control used is ISIS 29848 (NNNNNNNNNNNNNNNNNNNN, SEQ ID
No: 242) where N is a mixture of A, G, T and C.

Male db/db mice and lean (heterozygous, i.e., db/wt)
littermates {age 9 weeks at time 0) were divided into
matched groups (n=6} with the same average blood glucose
levels and treated by intraperitoneal injection once a
week with saline, ISIS 29848 {the contrel
oligonucleotide) or ISIS 113715. db/db mice were treated
at a dose of 10, 25 or 50 mg/kg of ISIS 113715 or 50
mg/kg of ISIS 29848 while lean littermates were treated
at a dose of 50 or 100 mg/kg of ISIS 113715 or 100 mg/kg
of ISIS 29848. Treatment was continued for 4 weeks with
blood glucose levels being measured on day 0, 7, 14, 21
and 28.

By day 28 in db/db mice, blood glucose levels were
reduced at all doses from a starting level of 300 mg/dL
to 225 mg/dL for the 10 mg/kg dose, 175 mg/dL for the 25
mg/kg dose and 125 mg/dL for the 50 mg/kg dose. These
final levels are within normal range for wild-type mice

(170 mg/dL) . The mismatch control and saline treated
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levels levels were 320 mg/dL and 370 mg/dL at day 28,
respectively.

In lean littermates, blood glucose levels remained
constant throughout the study for all treatment groups
(average 120 mg/dL}. These results indicate that
treatment with ISIS 113715 reduces blood gluccse in db/db

mice and that there is no hypoglycemia induced in the

db/db or the lean littermate mice as a result of the
oligonucleotide treatment.

In a similar experiment, ob/ob mice and their lean
littermates (heterozygous, i.e., ob/wt) were dosed twice
a week at 50 mg/kg with ISIS 113715, ISIS 29848 or saline
control and blood glucose levels were measured at the end
of day 7, 14 and 21. Treatment of ob/ob mice with ISIS
113715 resulted in the largest decrease in blood glucose
over time going from 225 mg/dL at day 7 to 95 mg/dL at
day 21. Ob/ob mice displayed an increase in plasma
glucose over time from 300 mg/dL to 325 mg/dL while
treatment with the control oligonucleotide reduced plasma
glucose from an average of 280 mg/dL to 130 mg/dL. In
the lean littermates plasma glucose levels remained
unchanged in all treatment groups (average level 100

mg/dL) .

EXAMPLE 19: EFFECTS OF ANTISENSE INHIBITION OF PTP1B
(ISIS 113715} ON MRNA EXPRESSION IN LIVER

Male db/db mice and lean littermates (age 9 weeks at
time 0) were divided into matched groups (n=6} with the
same average blood glucose levels and treated by
intraperitoneal injection once a week with saline, ISIS
29848 (the control oligonucleotide) or ISIS 113715.
db/db mice were treated at a dose of 10, 25 or 50 mg/kg
of ISIS 113715 or 50 mg/kg of ISIS 29848 while lean
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littermates were treated at a dose of 50 or 100 mg/kg of
ISIS 113715 or 100 mg/kg of ISIS 29848. Treatment was
continued for 4 weeke after which the mice were
sacrificed and tissues c¢ollected for mRNA analysis. RNA
values were normalized and are expressed as a percentage
of saline treated control.

ISIS 113715 successfully reduced PTP1B mRNA levels
in the livers of db/db mice at all doses examined (60%
reduction of PTP1B mRNA), whereas the control
oligonucleotide treated animals showed no reduction in
PTP1B mRNA, remaining at the level of the saline treated
control. Treatment of lean littermates with ISIS 113715
also reduced mRNA levels to 45% of control at the 50
mg/kg dose and 25% of control at the 100 mg/kg dose. The
control oligonucleotide (ISIS 29848) failed to show any

reduction in mRNA levels.

EXAMPLE 20: EFFECTS OF ANTISENSE INHIBITION OF PTP1B
(ISIS 113715) ON BODY WEIGHT

Male db/db mice and lean littermates (age & weeks at
time 0) were divided into matched groups (n=6) with the
same average blood glucose levels and treated by
intraperitoneal injection once a week with saline, ISIS
29848 (the control oligonucleotide) or ISIS 113715.
db/db mice were treated at a dogse of 10, 25 or 50 mg/kg
of ISIS 113715 or 50 mg/kg of ISIS 29848 while lean
littermates were treated at a dose of 50 or 100 mg/kg of
ISIS 113715 or 100 mg/kg of ISIS 29848. Treatment was
continued for 4 weeks. At day 28 mice were sacrificed
and final body weights were measured.

Treatment of ob/ob mice with ISIS 113715 resulted in
an increase in body weight which was constant over the

dose range with animals gaining an average of 11.0 grams
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while saline treated controls gained 5.5 grams. Animals
treated with the control oligonucleotide gained an
average of 7.8 grams of body weight.

Lean littermate animals treated with 50 or 100 mg/kg
of ISIS 113715 gained 3.8 grams of body weight compared
to a gain of 2.0 grams for the saline controls.

In a similar experiment, ob/ob mice and their lean

littermates were dosed twice a week at 50 mg/kg with ISIS

113715, ISIS 29848 or saline control and body weights
were measured at the end of day 7, 14 and 21.

Treatment of the ob/ob mice with ISIS 113715, ISIS
29848 or saline control all resulted in a similar
increase in body weight across the 21-day timecourse. At
the end of day 7 all ob/ob treatment groups had an
average weight of 42 grams. By day 21, animals treated
with ISIS 113715 had an average body weight of 48 grams,
while those in the ISIS 29848 (control cligonucleotide)
and saline control group each had an average body weight
of 52 gramg. All of the lean littermates had an average
body weight of 25 grams at the beginning of the
timecourse and all lean littermate treatment groups
showed an increase in body weight, to 28 grams, by day

21.

EXAMPLE 21: EFFECTS OF ANTISENSE INHIEITION QOF PTP1B
(ISIS 113715} ON PLASMA INSULIN LEVELS

Male db/db mice (age 9 weeks at time 0) were divided
into matched groups (n=6) with the same average blood
glucose levels and treated by intraperitoneal injection
twice a week with saline, ISIS 29848 {the control
oligonucleotide) or ISIS 113715 at a dose of 50 mg/kg.
Treatment was ccntinued for 3 weeks with plasma insulin

levels being measured on day 7, 14, and 21.
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Mice treated with ISIS 113715 showed a decrease in
plasma insulin levels from 15 ng/mL at day 7 to 7.5 ng/mL
on day 21. Saline treated animals has plasma insulin
levels of 37 ng/mL at day 7 which dropped to 25 ng/mL on

5 day 14 but rose again to 33 ng/mL by day 21. Mice
treated with the control oligonucleotide also showed a
decrease in plasma insulin levels across the timecourse
of the study from 25 ng/mL at day 7 to 10 ng/mL on day
21. However, ISIS 113715 was the most effective at

10 reducing plasma insulin over time.

EXAMPLE 22: ANTISENSE INHIBITICN OF HUMAN PTP1lB
EXPRESSION BY ADDITIONAL CHIMERIC PHOSPHOROTHIOATE
OLIGONUCLEOTIDES HAVING 2'-MOE WINGS AND A DEOXY GAP

15 In accordance with the present invention, an
additional series of oligonucleotides were designed to
target different genomic regicns of the human PTP1B RNA,
using published sequences (GenBank accession number
M31724, incorporated herein as SEQ ID NO: 3), and

20 concatenated genomic sequence derived from nucleotide
residues 1-31000 of Genbank accession number AL(034429
followed by nucleotide residues 1-45000 of Genbank
accession number AL133230, incorporated herein as SEQ ID
NO: 243). The oligonucleotides are shown in Table 3.

25 “Target site” indicates the first (5'-most) nuclectide
number on the particular target seguence to which the
oligonucleotide binds. All compounds in Table 3 are
chimeric oligeonucleotides ("gapmers"} 20 nucleotides in
length, composed of a central "gap" region consisting of

30 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
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phosphorothicate (P=8) throughout the oligonucleotide.

all cytidine residues are 5-methylcytidines.

The

compounds were analyzed for their effect on human PTP1B

mRNA levels by quantitative real-time PCR as described in

other examples herein.

experiments.

TABLE 3:

If present,

Data are averages from two

INHIBITION OF HUMAN PTP1B MRNA LEVELS BY

"N.D." indicates "no data".

CHIMERIC PHOSFHOROTHIOATE OLIGONUCLEOTIDES HAVING 2'-MOE
WINGS AND A DEOCXY GAP

100

-103-

Tsis #| REGION |TARGET| TARGET SEQUENCE % |SEQ ID
Ta2020] 5' UTR | 3 g GCGCTCTTAGCCCCGAGGOE | 61 | 244
Taz021| 57 UTR | 3 3 CCAGGGCGACTAOTACA0CT | 56 | 246
142027 | Start 3 80 CATCTCCATGACGOGCCAGS ) 246
Codon
T42023 | Start 3 &5 TTTICCATCTCCATGACGGE | 67 | 247
Codon
143024 | Start 3 30 ACTCCTTTTCCATCTCCATG | 71 | 248
Codon
122025 | Exon 1 3 166 TTGTCGATCTGOTCGARCTC | 61 | 249
142026 | Exon 1 3 108 GACTIGTCGATCTGCTCGAR | 66 | 250
142027 | Exon 1 3 116 GCTCCCGGACTTGICGAICT | 95 | 251
Taz028 | Exon 1 | 3 118 CCAGCTCCCGGACTIGICAR | 92 | 252
142029 [Exon:Exo | 3 945 TCCACTGATCCTGCACGGAA | 44 | 253
n
Junction
142030 [Exon:Exo | 3 548 CCTTCCACTGATCCTGCACG | 55 | 254
n
Ta2031| 3 UTR | 3 1253 | ATGCCTGOTAGICGAGCGTE | 67 | 255
142032 3' UTR | 3 1670 | CGGGTGTAGGCCCCITCCCT | 72 | 256
142033 3° UTR | 3 1772 | ATGGAGTGGAGAGTIGCTCC | €3 | 257
Tazo3z| 3  UTR | 3 1853 | TTGTACTTTTIGATAAAGCC | 61 | 258
142035 3 UTR | 3 1562 | CAGIACTGGICIGACGCAGC | €8 | 259
142036 3 UTR | 3 3018 | TCTCACGTTACCCACARTAT | 74 | 280
T42037| 3' UTR | 3 2070 | TTTCTTATTAAATACCCACG | 61 | 261
143038 3° UTR | 3 2088 | ARGTAATCTCACATCATGTIT | 79 | 262
14z039| 3' UR | 3 2314 | TTCAGCARCAGGOTTAGGAR | 51 | 263
142040 3 UTR | 3 2323 | GACAATGACTTCAGCAACAG | 43 | 264
Ta2041] 37 OTR | 3 2359 | TGCCTATTCCIGGAARACTG | 43 | 285
T4204z| 37 OTR | 3 2355 | GOAAGTCACTAGAGIGICAT | 14 | 266
142043 3' UTR 3 2418 CCAGGACAGGCTGGGCCTCA a7 267
Taz044| 3" UTR | 3 2426 | CTGCTGTACCAGGACAGGCT | 73 | 268
T42045] 3 UTR | 3 3453 | TGGAATGTCTGAGTIACAGC | 74 | 269
142026 3° UTR | 3 3566 | AGAGTGTTGACTIGUARTGE | 43 | 270




142047 3' UIR 3 2574 | GCTCAAGARGAGIGTTGACT | 76 | 271
142648 | 3" UIR 3 2558 | TGCCTCTCTTCCARATCACG | 43 | 272
142049 | 3' UTR 3 2800 | TGTTTTTCATGITARAAAGC 11 | 273
142050 | 3¢ UTR 3 2895 | TCCCACCACAGAATTICICT | 21 | 274
142651 3" UTR 3 7921 | GCTCIGCAGGGIGACACCTC | 74 775
142053 | 3' UIR 3 3066 | AGGAGGITAAACCAGTACGT 78 776
142053 | 3' UIR | 3 3054 | GGTGGAGAGCCAGCTGCTCT | 59 277
142054 | 3' UTR 3 3153 | TATTGACTTARGGCATATAG 72 778
142055 | 3 UTR | 3 3168 | GACCTGATGAGTARATATIG 58 z79
143684 | 5 UTR | 243 B59 TTCTTCATGICARCCEACAG | 11 280
143085 | 5' UTR | 243 319 GCCCCGAGGCCCGOTGCART 53 281
142056 |Intron 1| 243 | 4206 | TAGIGAACTATTGITACAAC 70 282
142057 [Intron 1 243 27032 TGCTAAGCCACTTCTAATCA 72 283
142058 | Intron 1| 243 | 27203 | CAGGATTCTAAGITATTARA | 32 284
142055 |Intron 1| 243 | 33720 | TGGGCAGGATGGCTCTGGTA | 21 285
142060 |Intron 1| 243 | 48065 | TACAATACTATCTGIGACTA | 34 286
142061 Exon: 243 51831 GATACTTACAGGGACTGACG 35 287
Intron
142086 [Tntron 3| 343 | 52005 | ABCOCTGAGGCGARAGGAGT | 64 288
142062 |Intron 2 243 54384 CCCCAGGTCACTARAATTAA 48 289
T42063 [Intron 2| 243 | 55362 | ARAGCAARGGTGAGTTGOTS | 56 250
142064 |Intron 3| 243 | 56093 | GCTCAATTATTAARCCACTT %4 781
142065 |Intron 3| 243 | 56717 | AGTCCTCEAGAAGTCACTTT 70 292
142066 |Intron 4| 243 | 61780 | GAARGCAGGGACTGCTGGCA | 39 293
T42067 |Intron 4] 243 | 64554 | ARAACTGGGAGAGACAGUAG 71 294
142068 |Intron 4| 243 | 64865 | ACATGGARGCCATGGICAGC | 24 295
T42065 |Intron 5| 243 | 67516 | ATTGCTAGACICACACTAGG ] 756
142070 |Intron 5| 243 | 680532 | GGCTGTGATCAAARGGCAGC 51 297
142087 [Intron 5 243 6B481 CACTGGCTCTGGGCAACTTT 70 298
142088 |Intron 5| 243 | 68563 | GCTGOGCAGCCACCCATARA | 71 255
142071 |Intron 5| 243 | 68648 | AGTCCCCTCACCTCTITICT 55 300
142072 Exon: 243 68107 CCTCCTTACCAGCARAGAGGC 26 301
Intron
142089 |Intron 6| 243 | 69198 | TGTATTITGGAAGAGGAGCG | 53 302
142090 |Intron 6| 243 | 65220 | ACAGACTAACACAGTGAGIC | 53 303
142073 |Intron 6| 243 | 69264 | ACARATIACCGAGICICAGE | 47 304
142074 |Intron 6| 243 | 69472 | TCATGARRGGCTTGGTGCCC | 41 305
142075 |Intron 7| 243 | 70042 | TIGGARCATGARATCTTITC | 30 306
142076 |Intron 7| 243 | 70052 | AGCCATGTACTTGGAAGATG 69 | 307
142077 |Intron 8| 243 | 70661 | CGAGCCCCICATICCAACAR | 42 308
143078 |intron 8] 243 | 71005 | CACCICAGCGGACACCICTA 6 309
142079 Exon: 243 71938 GAAACATACCCTGTAGCAGA 52 310
Intron
142091 |Intron 5| 243 | 72131 | CAGAGGACTCCTTARRACES 61 311
142093 |Intron 9| 243 | 72430 | ATTCGIARAAGTTIGGGATT | 34 | 312
142080 [Intron 9| 243 | 72453 | CCCTCTTCTCCAAGGGAGTT 73 | 313
142081 |Intron O] 243 | 73168 | GGAATGARACCARACAGTTC | 42 | 314
142082 | Exon 10 | 243 | 75012 | ABATGGTTIATTCCATGGCC 66 | 315
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142083 | Exon 10 243 75215 AARAATTTTATTGTTGCAGC 48 316
142093 3' UTR 243 7509% CCGGTCATGCAGCCACGTAT 85 317
142094 | 3' UTR 243 75165 GTTGGEAAARACTGTACAGTCT 77 318
1420595 | 3' UTR 243 75211 ATTTTATTGTTGCAGCTAAR 46 319

As shown in Table 3, SEQ ID NOs: 244, 245, 247, 248,
249, 250, 251, 252, 254, 255, 256, 257, 258, 259, 260,
261, 262, 263, 267, 268, 269, 271, 275, 276, 277, 278,

5 279, 281, 282, 283, 288, 290, 291, 292, 294, 296, 297,
298, 299, 300, 302, 303, 307, 310, 311, 313, 315, 317,
and 318, demonstrated at least 50% inhibition of human
PTP1E expression in this assay and are therefore

preferred.

EXAMPLE 23: ANTISENSE INHIBITION OF HUMAN PTP1B
EXPRESSION BY ADDITIONAL CHIMERIC PHOSPHOROTHIOATE
OLIGONUCLEQOTIDES HAVING 2'-MOE WINGS AND A DEOXY GAP
In accordance with the present invention, an

15 additiocnal series of oligonucleotides were designed to
target either the 3’'UTR or the 5'UTR of the human PTP1B
RNA, using published sequences (GenBank accession number
M31724, incorporated herein as SEQ ID NO: 3) and
concatenated genomic sequence derived from nucleotide

20 residues 1-31000 of Genbank accession number AL034429
followed by nucleotide residues 1-45000 of CGenbank
accession number AL133230, incorporated herein as SEQ ID
NO: 243. The oligonuclectides are shown in Table4.
“Target site” indicates the first (5'-most) nucleotide

25 number on the particular target sequence to which the
oligonucleotide binds. &ll compounds in Table 3 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

30 (5' and 3' directions) by five-nucleotide "wings". The
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wings are composed of 2'-methoxyethyl (2'-MOE}
nucleotides. The internucleoside (backbone) linkages are
phosphorothicate (P=S) throughout the oligonucleotide.
All cytidine residues are 5-methylcytidines. The
compounds were analyzed for their effect on human PTP1B
mRNA levels by quantitative real-time PCR as described in
other examples herein. Data are averages from two

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

TABLE 4: INHIBITION OF HUMAN PTP1B MRNA LEVELS BY
CHIMERIC PHOSPHOROTHIOATE OLIGONUCLEOTIDES HAVING 2'-MOE
WINGS AND A DEOXY GAP

Isis # |REGION |TARGET  |TARGET |SEQUENCE % SEQ ID

1468795 5' UTR |3 50 CGCCTCLCTTCTCGGCCCACT 29 320

146880 5' UTR 62 GGGCGGCTECTECGCCTCCT 34 321

146881 3' UTR 1601 GTGGATTTGCTACTCAAAGT 72 322

146882 3' UTR 1610 ARATGGCTTCTGGATTTGGT 72 323

146883 3' UTR 1637 ATGGTACTCTCTTTCACTCT 61 324

146884 3' UTR 1643 GCCAGCATGGTACTCTCTTT 63 325

146885 3' UTR 1764 GAGAGTTGCTCCCTGCAGAT 62 326

146886 3' UTR 1770 GGAGTGGAGAGTTGCTCCCT 57 327

146887 3' UTR 1874 CCTTGATGCAAGGCTGACAT 65 328

146888 3' UTR 1879 AAAGCCCTTGATGCAAGGCT 59 329

146889 3" UTR 1915 AGTACTACCTGAGGATTTAT 46 330

146890 3' UTR 1925 TTCCATTCCCAGTACTACCT 41 331

146891 3' UTR 1938 CCATGGCAAAGCCTTCCATT 65 332

146892 3" UTR 1943 CAGGCCCATGGCAARGCCTT 52 333

146893 3' UTR 1988 CAACTGCTTACAACCGTCCT 60 334

146894 3' UTR 2055 CCACGTGTTCATTATATATT 42 335

146895 3' UTR 2063 TTAAATACCCACGTGTTCAT 27 336

146896 3' UTR 2099 TAAGCGGGACAAAGTAATCT 47 337

146897 3" UTR 2118 CAGATAACAGGGAGGAGAAT 31 338

146898 3" UTR 2133 GAGAACTAGATCTAGCAGAT 0 339

146898 3" UTR 2140 AGTGATTGAGAACTAGATCT 62 340

146900 3' UTR 2184 GACACAAGAAGACCTTACAT 49 341

146901 3' UTR 2212 CTCATTTCAAGCACATATTT 60 342

146902 3' UTR 2263 GGCAGGTTGGACTTGGACAT 49 343

146903 3' UTR 2296 AACCACAGCCATGTAATGAT 43 344

146904 3' UTR 2332 TTGCTGAGCGACAATGACTT 42 345

146905 3' UTR 2350 CTGGAAAACTGCACCCTATT 31 346

146906 3' UTR 2409 GCTGGGCCTCACCAGGAAGT 77 347

146907 3' UTR 2439 TTACAGCAAGACCCTGCTGT 28 348

146908 3" UTR 2457 ACCCTTGGAATGTCTGAGTT 65 349

146909 3" UTR 2464 TTCCCATACCCTTGGAATGT 62 350

146910 3" UTR 2471 ATATGGCTTCCCATACCCTT 47 351

146211 3" UTR 2477 GTGTGAATATGGCTTCCCAT 54 352

wll|w|[wluw|wlwjwulwlu|wvw[VlW[wwu|wlw]w[w]w]w]w]wwlw[w]wlw

146912 3" UTR 2509 CCTGCTTCCCTAAATCATGT 65 353
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146913 [3' UTR |3 2514 GTGTCCCTGCTTCCCTARAT 55 [354
146914 |3' UTR [3 2546 CGGAGGCTGATCCCAAAGGT 55  [355
146915 |[3' UTR [3 2602 CAGGTGCCTCTCTTCCARAT 50 356
146916 [3' UTR |3 2613 GTGGTTTCCAGCAGGTGLCT 63 357
146917 [3' UTR [3 2628 GCTGTTTCAAGAAGTGTGGT 43 [358
146918 [3' UTR [3 2642 GGACCCTCACCCAGGCTETT 32 359
146919 [3' UTR |3 2655 CAGGCTGCCTARAGGACCET 60 |360
146920 [3' UTR |3 2732 ACCATCAGGCCCCACAGEGT 58 [361
146921 |3' UTR |3 2759 GTTCCCTTTGCAGCAAGAGT 69 [362
146922 [3' UTR |3 2772 GTGGAGGTCTTCAGTTCCCT, 64 |363
146923 [3' UTR |3 2781 CCACTTAATGTGGAGGTCTT 54 364
146924 [3' UTR [3 2814 ACCTACAGCTGCCGTGTTTT 51 [365
146525 [3' UTR [3 2862 CCACGAGAAAGGCARAATGT 50 [366
146926 |3' UTR |3 2885 GAATTTCTCTGTACTGGCTT 23 367
146527 [3' UTR [3 2890 CCACAGAATTTCTCTGTACT 61 [368
146928 [3' UTR |3 2901 GAATGTTCCCACCACAGAAT 61 [369
146929 |3' UTR |3 2956 GCCTGGCACCTAAGCCTTAT 370
146930 |3' UTR |3 2965 ATGCTTACAGCCTGGCACCT 55  [371
146931 [3' UTR |3 3008 CTACATACATATACAGGACT 65 [372
146932 [3' UTR |3 3042 TTTGAARTGCTACTATATAT 42 [373
146933 [3' UTR |3 3070 GGATAGGAGGTTARACCAGT 67 |374
146934 [3' UTR [3 3086 GCCAGCTGCTCTCCAAGGAT 42 [375
146935 [3' UTR |3 3121 CTACCTCTCTAACATAATGT 39 [376
146936 [3' UTR [3 3126 GCTCGCTACCTCTCTAACAT 68 |377
146937 |3' UTR |3 3143 [ AGGCATATAGCAGAGCAGCT 61  |378
146938 |5' UTR [243 851 GTCAACCGGCAGCCGGARCT 14 [379
146942 [5' UTR [243 891 CCTGCAGCTACCGCCGCCCT 69 [380
146943 |5' UTR (243 908 CGCTGCAATCCCCGACCLCT 87  [3B1
146944 [3' UTR [243 75050 |ACCAAAACACCTTGCTTITTT 27 [382
146945 [3' UTR [243 75057 |GTATTATACCAAAACACCTT 39 [|383
146946 |37 UTR |243 75072 |CACACACCTGARAAGGTATT 42 [384
146947 |3' UTR [243 75097 |ACCCGETCATEGCAGCCACGT 49  [385
146948 [3' UTR [243 75136 |GTGAGGTCACAGAAGACCCT 49 |3B6
146949 [3' UTR |243 75154 |GTACAGTCTGACAGTTCTET 40  [387
146950 [3' UTR [243 75172 |ATGGCAAGTTGGARARCTGT 65 [388
146951 |3' UTR [243 75192 |AATGCAAACCCATCATGAAT 43 |389
As shown in Table 4, SEQ ID NOs, 322, 323, 324, 325,
326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 337,
340, 341, 342, 343, 344, 345, 347, 349, 350, 351, 352,
353, 354, 355, 356, 357, 358, 360, 361, 362, 363, 364,
385, 366, 368, 369, 371, 372, 373, 374, 375, 377, 378,
380, 381, 384, 385, 386, 2387, 388, and 389 demonstrated

at least 40% inhibition of human PTP1B expression in this

assay and are therefore preferred.
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EXAMPLE 24: ANTISENSE INHIBITION OF PTP1B EXPRESSION
{ISIS 113715) IN LIVER, MUSCLE AND ADIPOSE TISSUE OF THE
CYNCMOLGUS MCNKEY

In a further embodiment, male cynomolgus monkeys
were treated with ISIS 113715 (SEQ ID NO: 166) and levels
of PTP1B mRNA and protein were measured in muscle,
adipose and liver tissue. Serum samples were also
measured for insulin levels.

Male cynomolgus monkeys were divided into two
treatment groups, control animals (n=4; saline treatment
only) and treated animals (n=8; treated with ISIS
113715). All animals had two pre-dosing glucose
tolerance tests (GTTs) performed to establish insulin and
glucose baseline values. Animals in the treatment group
were dosed subcutaneously on days 1, 8, and 15 with
3mg/kg, 6 mg/kg and 12 mg/kg of ISIS 113715,
respectively. Animals in the control group were
untreated. All animals had GTTs performed on days 5, 13
and 19, four days post-dosing. Ten days after the last
dose of 12 mg/kg, all animals in the treatment group
(ISIS 113715} received a one-time dose of 6 mg/kg of ISIS
113715. Three days later, all animals were sacrificed
and tissues were taken for analysis of PTP1B mRNA and
protein levels. Levels of mRNA and protein were
normalized to those of the saline treated animals. Of
the tissue examined, PTP1B mRNA levels were reduced to
the greatest extent in the fat and liver, being reduced
by 41% and 40%, respectively. mRNA levels in muscle were
reduced by 10%. DProtein levels were reduced by 60% in
the liver and by 45% in the muscle but were shown to

increase by 10% in the fat.
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Levels of the liver enzymes ALT and AST were
measured weekly and showed no change, indicating no
ongeoing toxic effects of the oligonucleotide treatment.

The results of this study demonstrate a significant
reduction in liver PTP1B mRNA and protein upon treatment
with ISIS 113715. Furthermore, there was no change seen
in the fasting insulin levels either between groups or
between pre-treatment and post-treatment of the same
group. There was, however, a significant lowering of
insulin levels with no decrease in fasting glucose levels
in all groups suggesting that insulin efficiency
(sensitivity) was increased upon treatment with ISIS

113715.

Throughout this specification and the claims which
follow, unless the context requires otherwise, the word
"comprise", or variations such as "comprises" or
"comprising", will be understood to imply the inclusion
of a stated integer or step or group of integere or steps
but not the exclusion of any other integer or step or

group of integers or steps.
The reference to any prior art in this specification
is not, and should not be taken as an acknowledgment or

any form of suggestion that that prior art forms part of

the common general knowledge in Australia.
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The claims defining the invention are as follows:

1.

14.

A compound up to 30 nucleobases in length comprising one of SEQ D
NOs: 164-173.

The compound according to claim 1, wherein the compound is an
antisense oligonucleotide.

The antisense oligonucleotide of ¢claim 2, wherein the oligonucleotide has
a sequence comprising SEQ ID NO: 164, 165, 166, 168, 169, 170, 171,
172 or 173,

The compound of c{aim 1 which is 12 to 30 nucleobases in length.

The compound of claim 1 which is 20 nucleobases in length.

The anttsense oligonucleotide of claim 2, wherein said oligonucleotide
includes at least one modified internucleoside linkage, sugar moiety, or
nuclecbase.

The antisense oligonucleotide of claim 2, wherein said oligonucleotide
includes at least one 2-O-methoxyethyl sugar moiety.

The antisense oligonuclectide of claim 2, wherein said oligonucleotide
includes at least one phosphorothioate internucleoside linkage.

The antisense oligonucleotide of claim 2, whersin said oligonucleotide
includes at least one 5-methylcytidine.

The antisenss oligonucleotide of claim 2, wherein the oligonucleotide is a
chimeric oligonucleotide.

The compound of ¢laim 1 comprising SEQ ID NO: 166.

The compound of claim 11, wherein nucleotides 1-5 and 16-20 of SEQ ID
NO: 166 are 2’-O-methoxyethyl nucleotides; nucleotides 6-15 of SEQ ID
NO: 166 are 2’-deoxynucleotides; all cytidine residues of SEQ ID NO:
166 are 5-methylcytidines and all internucleoside linkages of SEQ ID NO:
166 are phosphorothioate linkages.

The compound of claim 12, wherein the compound is a pharmacentically
aceeplable salt.

The compound of claim 12, wherein the compound is 2 sodium salt.
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16.

17.

18.

19,

20.

21,

22

23.

24.

25.

26.

27.

A composition comprising a compound according to any one of claims |

to 12 and a pharmaceutically acceptable carrer or diluent.

A composition according to claim 15, further comprising a colloidal

dispersion system.

A compound according to any one of claims 1-12 for use in medicine.

Use of a campound according to any one of claims 1-12 in the preparation

of a medicament for treating an animal having or suspected of having a

disease or condition associated with PTP1B.

Uss of a compound according to any one of claims 1-12 in the preparation

of a medicament for treating diabetes, obesity, cancer or a

hyperproliferative disorder.

A method of inhibiting the expression of PTP1B in cells or tissues,

compiising contacting said cells or tissues with a compound according to

any one of claims 1-12 so that expression of PTP1B is inhibited.

The method of claim 20, wherein the cells or tissues are human cells or tissues.
The method of claim 21, wherein the cells or tissues are liver, kidney or adipose
cells or tissues.

A method of treating an animal having or suspected of having a disease or
condition associated with PTP1B comprising administering to said animal a
therapeutically or prophylactically effective amount of a compound according to
any one of claims 1-12 so that expression of PTP1B is inhibited.

A method of decreasing blood glucose levels in an animal comprising
administering to said animal a compound according to any one of claims 1-12.

A method of preventing or delaying the onset of a disease or condition associated
with PTP1B in an animal comprising administering to said animal a therapeutically
or prophylactically effective amount of a compound according te any one of ¢laims
1-12.

A methad of preventing or delaying the onsct of an increase in blood glucese levels
in an animal comprising administering to said animal a compound according to any
one of claims 1-12.

The method of any one of claims 23-26, wherein the animal is human.
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28.

29.
30.

31

33

34.

35.

The method of claim 23 or 25, wherein the disease or condition is a metabolic
disease or condition.

The method of claim 28, wherein the disease or condition is diabetes.

The method according to claim 29, whercin the disease or condition is Type 2
diabetes.

The method according to claim 28, wherein the disease or condition is cbesity.
The method according to claim 23 or 25, wherein the disease or condition is a
hyperproliferative condition,

The method according to claim 32, wherein the hyperproliferative condition is
cancer.

The method of claim 24 or 26, wherein the blood glucose levels are plasma glucose
levels or serum glucose levels.

The method of claim 24 or 26, wherein the animal is a diabetic human.
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<110>

<120>
<130~
<150>
<151>
<160>
<210>
<211>
<zlz>
<213>

<220>

<223>

<400>

SEQUENCE LISTING

I8YS Pharmaceuticals, Inc.
Lex M. Cowsert

Jacqueline Wyatt

Susan M. Freier

Brett P. Monia

Madeline M. Butler

Robert McKay

ANTISENSE MODULATION OF PTPLlB EXPRESSION
ISPH-0576

Us 09/854,883

2001-05-14

389

1

20

DNA
Artificial Sequence

Antisense Oligonucleotide

1

teegteateg ctectcaggg 20

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

<220>

<223>

<400>

2

20

DNA

Artificial Sequence

Antisense Oligonucleotide

2

atgcattctyg cccccaagga 20

<210>
<211>
<21z>
<213>

<220>
<221>
222>

<400>

3

3247

DNA

Homo sapiens

CDS
(91)...(1398)

3
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gggcgggcct cggggctaag agegegacge ctagagocgge agacggcgea gtgggecgag 60

aaggaggcgc agcagcegec ctggeccgte atg gag atg gaa aag gag tte gag 114
Met Glu Met Glu Lys Giu Phe Glu
5

1
cag atc gac aag tcc ggg age tgg geg gece att tac cag gat ate cga 182
Gln Ile Asp Lys Ser Gly Ser Trp Ala Ala Ile Tyr Gln Asp Ile Arg
10 15 20
cat gaa gcc agt gac ttc cca tgt aga gtg gcc aag ctt cct aag aac 210
His Glu Ala Ser Asp Phe Pro Cys Arg Val Ala Lys Leu Pro Lys Asn
25 30 35 40
aaa aac cga aat agg tac aga gac gtc agt ccc ttt gac cat agt cgg 258
Lys Asn Arg Asn Arg Tyr Arg Asp Val Ser Pro Phe Asp His Ser Arg
45 50 55
att aaa cta cat caa gaa gat aat gac tat atc aac get agt tig ata 306
Ile Lys Leu His Gln Glu Asp Asn Asp Tyr Ile Asn Ala Ser Leu Ile
60 65 70
aaa atg gaa gaa gcc caa agg agt tac att ctt acc cag gge cct ttg 354
Lys Met Glu Glu Ala Gln Arg Ser Tyr Ile Leu Thr Gln Gly Pro Leu
75 80 85
cct aac aca tge ggt cac ttt tgg gag atg gtg tgy gag cag aaa age 402
Pro Asn Thr Cys Gly His Phe Trp Glu Met Val Trp Glu Gln Lys Ser
90 95 100
agy ggt gtc gtc atg ctc aac aga gtg atg gag aaa ggt teg tta aaa 450
Aryg Gly Val Val Met Leu Asn Arg Val Met Glu Lys Gly Ser Leu Lys
105 110 115 120
tgc geca caa tac tgg cca caa aaa gaa gaa aaa gag atg atc ttt gaa 498
Cys Ala Gln Tyr Trp Pro Gln Lys Glu Glu Lys Glu Met Ile Phe Glu
125 130 135
gac aca aat ttg aaa tta aca ttg atc tct gaa gat atc aag tca tat 546
Asp Thr Asn Leu Lys Leu Thr Ieu Ile Ser Glu Asp Ile Lys Ser Tyr
140 145 150
tat aca gtg cga cag cta gaa ttg gaa aac ctt aca acc caa gaa act 594
Tyr Thr Val Arg Gln Leu Glu Leu Glu Asn Leu Thr Thr Gln Glu Thr
155 160 165
cga gag atc tta cat ttc cac tat acc aca tgg cet gac ttt gga gte 642
Arg Glu Ile Leu His Phe His Tyr Thr Thr Trp Pro Asp Phe Gly Val
170 175 180
cct gaa tea cca geco teca tic ttg aac ttt ctt ttec aaa gtc cga gag 630
Pro Glu Ser Pro Ala Ser Phe Leu Asn Phe Leu Phe Lys Val Arg Glu
185 190 1¢5 200
tca ggg tca cte age ccg gag cac ggyg ccc gtt gtg gtg cac tge agt 738
ser Gly Ser Leu Ser Pro Glu His Gly Pro Val Val Val His Cys Ser
205 210 215
geca gge atc gge agg tct gga acc tte tgt ctyg get gat ace tge cte 786

Ala Gly Ile Gly Arg Ser Gly Thr Fhe Cys Leu Ala Asp Thr Cys Leu
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220 225 230

ctg ctg atg gac aag agg aaa gac cct tct tce gtt gat atc aag aaa 834
Leu Leu Met Asp Lys Arg Lys Asp Pro Ser Ser Val Asp Ile Lys Lys
235 240 245

gtg ctg tta gaa atg agg aag ttt cgg atg ggg ttyg atc cag aca gcc 882
Val Leu Leu Glu Met Arg Lys Phe Arg Met Gly Leu Ile Gln Thr Ala

250 255 260
gac cag ctg cgc tte tec tac ctg get gty atc gaa ggt goe aaa tte 930
Asp Gln Leu Arg Phe Ser Tyr Leu Ala Val Ile Glu Gly Ala Lys Fhe
265 270 . 275 280

atc atg ggg gac tet tce gtg cag gat cag tgg aag gag ctt tec cac 378
Ile Met Gly Asp Ser Ser Val Gln Asp Gln Trp Lys Glu Leu Ser His
285 290 295

gag gac ctg gag ccc cca coc gag cat atc cce cca cct cee cgg cea 1026
Glu Asp Leu Glu Pro Pro Pro Glu His Ile Pro Pro Pro Pro Arg Fro
300 305 310

cce aaa cga atc ¢tg gag cca cac aat ggg aaa tgc agg gag the tte 1074
Pro Lys Arg Ile Leu Glu Pro His Asn Gly Lys Cys Arg Glu FPhe FPhe

315 320 325
cca aat cac cag tgg gtg aag gaa gag acc cag gag gat aaa gac Lgo 1122
Pro Asn His Gln Trp Val Lys Glu Glu Thr Gln Glu Asp Lys Asp Cys
330 335 340
ccc atc aag gaa gaa aaa gga agc ccc tba aat gcc gea ccec tac ggc 1170
Pro Ile Lys Glu Glu Lys Gly Ser Prc Leu Asn Ala Ala Pro Tyr Gly
345 350 355 360

atc gaa agc atg agt caa gac act gaa gtt aga agt cgg gtc gtg ggg 1218
Ile Glu Ser Met Ser 6ln Asp Thr Glu Val Arg Ser Arg Val Val Gly
365 370 375

gga agt ctt cga ggt gcc cag get gec tcc cca gee aza ggyg gag ccg 1266
Gly Ser Leu Arg Gly Ala Gln Ala Ala Ser Pro Ala Lys Gly Glu Pro
380 385 390
tca ctg cec gag aag gac gag gac cat gca ctg agt tac tgg aag ccc 1314
Setr Leu Pro Glu Lys Asp Glu Asp Eis Ala Leu Ser Tyr Trp Lys Pro
395 400 405
ttec cty glte aac atg tge gty got acyg gtc cte acg gce gge get tac 1362
Phe Leu Val Asn Met Cys Val Ala Thr Val Leu Thr Ala Gly Ala Tyr
410 415 420

cte tge tac agg tle ctg ttec aac agc aac aca tag cctgaccctc 1408
Leu Cys Tyr Arg Phe Leu Phe Asn Ser Asn Thr

425 430 435

ctccactcca cctcoccaccca ctgtccgect ctgecccgeag ageccacgee cgactagcag 1468

gcatgcegeg gtaggtaagg gcegecggac cgegtagaga gecgggccee ggacggacgt 1528

tggttctgea ctaaaaccca tcttccecgg atgtgtgtet cacccctcat ccttttactt 1588
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tttgcccett ccactttgag taccaaatce acaagccatt ttttgaggag agtgaaagag 1648
agtaccatgce tggcggecgca gagggaaggg gcctacacec gtcttgggge tegececccace 1708
cagggctcec tecctggagea tcccaggegg cgecacgccaa cagcccccee cttgaatctg 1768
cagggagcaa ctetcecacte catatttatt taaacaattt tttcceccaaa ggecatccata 1828

gtgcactage attttettga accaataatg tattaaaatt ttttgatgtc agecttgecat 1888
caagggcttt atcaaaaagt acaataataa atcctcaggt agtactggga atggaagget 1948

ttgccatggg cctgctgegt cagaccagta ctgggaagga ggacggttgt aagcagttgt 2008
tatttagtga tattgtgggt aacgtgagaa gatagaacaa tgctataata tataatgaac 2068
acgtgggtat ttaataagaa acatgatgtg agattacttt gtcccgetta tictecctecce 2128
tgttatctge tagatctagt tctcaatcac tgetecceceyg tgtgtattag aatgecatgta 2188
aggtettett gtgtectgat gaaazatatg tgcttgaaat gagaaacttt gatctetget 2248
tactaatgtg ccccatgtce aagtccaacc tgectgtgea tgacctgate attacatgge 2308
tgtggttect aagcctgttg ctgaagtcat tgtegetcag caatagggtg cagttttecca 2368
ggaataggca tttgctaatt cctggeatga cactctagbg acttcctggt gaggecccage 2428
ctgtectggt scagecagggt cttgctgtéa ctcagacatt ccaagggtat gggaagccat 2488
attcacacct cacgctetgg acatgattta gggaagcagg gacacccccc gecccccace 2548
tttgggatca gcctcegeca ttccaagtca acactcttet tgagcagace gtgatttgga 2608
agagaggcac ctgetggaaa ccacacttet tgaaacagoc tgggtgacgg tcctttagge 2668
agcctgecge cgtetetgte cecggttcace ttgecgagay aggcgegtct geocccacect 2728
caaaccctgt ggggectgat ggtgetcacy actettecetg cazagggaac tgaacaccte 2788
cacattaagt ggcetttttaa catgaaaaac acggecagety tagetcecega getactctet 2848
tgccageatt ttcacatttt geetttcteg tggtagaage cagtacagayg aaattctgtg 2908
gtgggaacat tcgaggtgtce accctgecaga getatggtga ggtgtggata aggcttaggh 2968
geccaggetgt aageattetg agetggettg ttgtttttaa gtectgtata tgtatgtagt 3028
agtttgggtyg tgtatatata gtagcatttc eaaatggacg tactggttta acctectatc 3088
cttggagage agctggctet ccaccttgtt acacattatg ttagagaggt agegagcotge 3148

tetgetatat gecttaagee aatatttact catcaggtea ttatttttta caatggecat 3208

ggaataaacc atttttacaa aaataaaaac aaaaaaagce 3247
<210> 4
<211> 21
<212> DNA
4
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<213> Artificial Seguence

<220>

<223> PCR Primer

<400> 4
ggagttegag cagatcgaca a

<210> 5

<211> 21

<212> DNA

<213> Artificial Seguence

<220>

<223> PCR Primer

<400> 3
ggccactcta catgggaagt c

<210> &

<211> 24

<212> DNA

<213> Artificial Segquence

<220>

<223> PCR Probe

<400> &
agctgggegg ccatttacca ggat

<210> 7

<211> 1%

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Primer

<400> 7
gaaggtgaag gtcggagte

<210> 8

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
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<223> PCR Primer
<400> 8
gaagatggtg atgggattte 20

<210> 2

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Proke

<400> 39
caagectteee gtteteagee 20
<210> 10
<211> 4127
<212> DNA
<213> Rattus norvegicus
<220>
<221> CDS
<222> (120)...(1418)
<400> 10
agceegetget ggggaggtty gggetgaggt ggtggecggge gacgggectc gagacgegga 60
gegacgegge ctagegegge ggacggecga gggaactegg geagtegtee cgtecegee 19
atg gaa atg gag aag gaa ttc gag cag atc gat aag gect ggg aac tgy 167
Met Glu Met Glu Lys Glu Phe Glu Gln Ile Asp Lys Ala Gly Asn Trp

1 5 10 15
geg get att tac cag gat att cga cat gaa gece agt gac ttc cea tge 215
Ala Ala Ile Tyr Gln Asp Ile Arg His Glu Ala Ser Asp Phe Pro Cys

20 25 30
aga ata gcg aza ctt cct aag aac aaa aac cgg aac agg tac cga gat 263
Arg Ile Ala Lys Leu Pro DLys Asn Lys Asn Arg Asn Arg Tyr Arg Asp
35 40 45
gtc age cet ttt gac cac agt cgg att aaa ttg cat cag gaa gat aat 311
Val Ser Pro Phe Asp His Ser Arg Ile Lys Leu His Gln Glu Asp Asn
50 55 60

gac tat atc aat gcc age titg ata aaa atg gag gaa gcc cag agg age 359
Asp Tyr Ile Asn Ala Ser Leu Ile Lys Met Glu Glu Ala Gln Arg Ser

65 70 75 80
tat atc ctc acc cag gge cct tta cca aac acg tgec ggg cac tte tgg 407

Tyr Ile Leu Thr Gln Gly Pro Leu Pro Asn Thr Cys Gly His Phe Trp
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85 90 35

gag atg gtg tgg gag cag aag agc agg ggc gtg gte atg ctec aac cge 455
Glu Met Val Trp Glu Gln Lys Ser Arg Gly Val Val Met Leu Asn Arg
100 105 110

atc atg gag aaa ggc tcg tta aaa tgt gec cag tat tgg cca cag aaa 503
Ile Met Glu Lys Gly Ser Leu Lys Cys Ala Gln Tyr Trp Pro Gln Lys
115 120 125

3]
iy

gaa gaa asa dag atg gtc ttc gat gac acc aal ttg aag ctg aca ctg 5
Glu Glu Lys Glu Met Val Phe Asp Asp Thr Asn Leu Lys Leu Thr Leu
130 135 140

atc tct gaa gat gtc aag tca tat tac aca gta cgg cag ttg gag ttg 583
Ile Ser Glu Asp Val Lys Ser Tyr Tyr Thr Val Arg Gln Leu Glu Leu
145 150 155 160

gag aac ctg gct ace cag gag gct cga gag atc ctg cat ttc cac tac 647
Glu Asn Leu Ala Thr Gln Glu Ala Arg Glu Ile Leu His Phe His Tyr
165 170 175

acc acc tgg cct gac ttt gga gktec cect gag tca cct gee tet tte cte 695
Thr Thr Trp Pro Asp Phe Gly Vval Pro Glu Ser Pro Ala Ser Phe Leu
180 188 190

aat ttc cta ttc aza gtc cga gag tca ggc tca ctc age cca gag cac 743
Asn Phe Leu Phe Lys Val Arg Glu Ser Gly Ser Leu Ser Pro Glu His
195 200 205

gge ccc att gtg gtc cac tgc agt get gge att gge agyg teca ggg acc 791
Gly Pro Ile Val Val His Cys Ser Ala Gly Tle &ly Arg Ser Gly Thr
210 215 220

ttec tgc ctyg get gac ace tge ctc tta ctg atg gac aag agg aaa gac 83¢
Phe Cys Leu Ala Asp Thr Cys Leu Leu Leu Met Asp Lys Arg Lys Asp
228 230 235 240

ccg tee tet gtg gac ate aag aaa gtg ctg ttg gag atg cgc agg tte 887
Pro Ser Ser Val Asp Tle Lys Iys Val Leu Leu Glu Met Arg Arg Phe
245 250 255

cgc atg ggg ctc atc cag acg gee gac caa ctg cge tte tec tac ctg 935
Arg Met Gly Leu Ile Gln Thr Ala Asp Gln Leu Arg Phe Ser Tyr Leu
260 265 270

get gtg atc gag ggt gea aag tte atc atg gge gac tcg tea gtg cag 983
Ala Val Ile 6lu Gly Ala Lys Phe Ile Met Gly Asp Ser Ser Val Gln
275 280 285

gat cag tgg aag gag ctt tece cat gas gac ctg gag cct ccc cct gag 1031
Asp Gln Trp Lys 6lu Leu Ser His Glu Asp Leu Glu Pro Pro Pro Glu

290 285 300
cac gtg ccc ceca coct cece cgg cca cce aaa cgc aca ttg gag cct cac 1079
His Val Pro Pro Pro Pro Arg Pro Pro Lys Arg Thr Leu Glu Pro His
305 310 315 320

a2at ggc aag tgc aag gag cte tte tce aac cac cag tgg gtg age gag 1127
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Asn Gly Lys Cys Lys Glu Leu Phe Ser Asn His Gln Trp Val Ser Glu
325 330 335

gag agc tgt gag gat gag gac atc cty gec aga gag gaa agc aga gcc 1175
Glu Ser Cys Glu Asp Glu Asp Ile Leu Ala Arg Glu Glu Ser Arg Ala
340 345 350
ccc tca att get gtg cac age atg age agt atg agt caa gac act gaa 1223
Pro Ser Ile Ala Val His Ser Met Ser Ser Met Ser Gln Asp Thr Glu
355 360 365
gtt agg aaa cgg atg gtg ggt gga ggt ctt caa agt get cag gea tct 1271
Val Arg Lys Arg Met Val Gly Gly Gly Leu Gln Ser Ala Gln Ala Ser
370 375 380
gtc cec act gag gaa gag ctg tec cca acc gag gag gaa caa aag gca 1319
Val Bro Thr &lu 6lu Glu Leu Ser Pro Thr Glu Glu Glu Gln Lys Ala
385 3290 395 400
cac agg cca gtt cac tgg aag ccec ttc ctg gtc aac gtg tge atg gec 1357
His Arg Pro Val His Trp Tys Pro Phe Leu Val Asn Val Cys Met Ala
405 410 415
acg gcc oty geg act gge geg tac cte tgt tac cgg gta tgt ttt cac 1415
Thr Ala Leu Ala Thr Gly Ala Tyr Leu Cys Tyr Arg Val Cys Phe His

420 425 430
tga cagactgetg tgaggecatga gogtggtggy cygctgecact geecaggtta 1468

ggatttggte tgeggegtct aacctggtgt agaagaaaca acagcttgca agcctgtggt 1528
ggaactggaa gggccagcce caggagggge atctgtgeac tgggctttga aggagcccet 1588
ggtcccaaga acagagtecta atctcaggge cttaacctgt tecaggagaag tagaggaaat 1648
gccaaatact cttcttgetc tcaccteact ccteccettt ctetggtteg tttgtttttg 1708
gaaaaaaaaa aaaaagaatt acaacacatt gttgttttta acatttataa aggcaggttt 1768
ttgttatttt tagagaaaac aaaagatget aggcactggt gagattctct tgtgeccttt 1828
ggcatgtgat cagattcacg atttacgttt atttccgggy gagggtceca cctgtecagga 1888
ctgtaaagtt cctgetgget tggtcagece ceccacccce ccaceccgag cttgeaggtg 1948
ccetgetgtg aggagageay cagcagagge tgccccotgga cagaagecca geototgette 2008
ccteaggtgt ccctgegttt ccatcctoet tetttgtgac egecatcttg cagatgacce 2068
agtcctcage acccraccce tgcagatggg tttctecegag ggectgecte agggtcatea 2128
gaggttggct geccagettag agetgggget tccatttgat tggaaagtea ttactattet 2188
atgtagaage cactccactg aggtgtaaag caagactcat aaaggaggag ccttggtgte 2248
atggaagtca ctccgegege aggacctgta acaacctctg aaacactcag tcctgotgea 2308

gtgacgtcct tgaaggcatc agacagatga tttgeagact goccaagactt gtcctgagee 23638

8
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gtgattttta gagtctggac tecatgaaaca cegeccgageg cttactgtge agectctgat 2428
getggttgye tgaggctgcg gggaggtgga cactgtgggt gcatccagtg cagttgettt 2488
tgtgecagttg ggtecageag cacagccege actccagect cagetgeagg ccacagtgge 2548
catggaggee gecagagega getggggtgg atgettgtte acttggagea goettcccag 2608
gacgtgeage tccctteoetyg ctttgteett ctgettecctt cocctggagta geaageccac 2688
gagcaatcgt gaggggtgtyg agggagetge agaggcatca gagtggectg cageggegty 2728
aggcccctte cocctcegaca cececcteca gaggagecge tcocactgtta tttattcact 2788
ttgcecacag acaccccetga gtgagcacac cctgaaactyg accgtgtaag gtgtcagect 2848
geacccagge cegtcaggtg cageaccggg tcagtcctag ggtigaggta ggactgacac 2908
agccactgty tggetggtge tggygcaggy gecaggagetyg agggtcttag aagezatett 2968

caggaacaga caacagtggt gacatgtaaa gtccctgtgg ctactgatga catgtgtagg 3028
atgaaggctyg gecttteteoe catgacttte tagatccegt teccecgtetg ctttecctot 3088

gagttagaaa acacacaggc tcctgtectyg gtggtgcegt gtgettgaca tgggaaactt 3148
agatgectge teactggegg geacctegge atcgecacca cteagagtga gagcagtgeh 3208

gtecagtgee gaggeegect gactccegge aggactctte aggetctgge ctgecccage 3238
acaccccgct ggatctcaga cattccacac ccacacctea ttcectggac acttgggeza 3328
gcaggeccge cotteocacet ctggogteag cccctecatt ceogagttcac actgetctgy 3388
agcaggccag gaccggaage aaggcagetg gtgaggagca ccctcctggyg aacagtgtay 3448
gtgacagtee tgagagtecag cttgctageg ctgetggecac cagtcacctt getcagzagt 3508
gtgtggctct tgaggctgaa gagactgatg atggtgctca tgactcttct gtgaggggaa 3568
cttgaccttc scattgggtg gettttttta aaataagecga aggcagetgy aactccagte 3628
tgcctettge cagcacttca cattttgect ttcacccaga gaagccagca cagagccact 3688
ggggaaggeqg etggeettge ctgcacagge tgaggagatg getcagecgg cgtccagget 3748
gtgtctggag cagggggtge acagcagect cacaggtggy ggoctcagag caggegetge 3808
cctgtccecel geeccegetgy aggcagcaaa goetgetgeat gecttaagtce aatacttact 3868
cagcagggeg cltotecgttol ctetetetet ctetetetet ctetctctet cteototctet 3928
ctetetaaat ggecatagaa taaaccattt tacaaaaata aaagccaaca acaaagtget 3988
cbggaatage acctttgeay gagcgggyggy tgtetecaggg tcttctgtga cctcaccgza 4048
ctgteccgact geaccgtttc caacttgtgt ctcactaatyg ggtctgecatt agttgcaaca 4108

ataaatgttt ttaaagaac 4127
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<210> 11

<211> 21

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Primer

<400> 11
cgagggtgea sagtteatca t

<210> 12

<2l1> 21

<212> DNA

<213> Artificial Sequence

<220>

<223> BCR Primer

<400> 12
ccaggtctte atgggaaage t

<210> 13

<211> 26

<212> DNA

<213> Artificial Sequence
<220>

<223> PCR Probe

<400> 13
cgactegtca gtgecaggatc agtgga

<210> 14

<211> 23

<212> DNA

<213> Artificial Seguence

<220>

<223> PCR Primer

<400> 14
tgttctagay acagccgeat ctt

<210> 15

<211> 21

<212> DNA

<213> Artificial Sequence
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<220>

<223> PCR Primer
<400> 15
caccgacctt caccatettg t 21

<210> 16

<211> 24

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Probe
<400> 16
ttgtgeagtg ccagectegt ctea 24

<210> 17

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 17

cttagccceg aggceccgeoc 20

<210> 18

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Qligonucleotide

<400> 18
ctecggeccae tgegeegtet 20

<210> 19

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

11
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<400> 19
catgacggge cagggeggct 20

<210> 20

<21i> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 20
cecggacttyg tegatetget 20

<210> 21

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 21
ctggcttcat gtcggatate 20

<210> 22

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonuclezotide
<400> 22
ttggccactc tacatgggaa 20

<210> 23

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligecnucleotide

<400> 23
ggactgacgt ctctgtacct 20

12
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<210> 24

<211> 20

<212> DNA

<213> Artificial Seguence
<220>

<223> Antisensc Oligonucleotide
<400> 24

gatgtagttt aatccgacta 20

<210> 25

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligenucleotide
<400> 25
ctagcgttga tatagtcatt 20

<210> 26

<211> 20

<212> DNA

<213> Artificial Secuence

<220>

<223> Antisense Oligonucleotide
<400> 26
gggtaagaat gtaactcett 20

<210> 27

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 27
tgaccgecaty tgttaggeaa 20

<210> 28
<211> 20

13

-125-




WO 02/092772 PCT/USO2/15301

<212> DNA
<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 28
ttttctgecte ccacaccate 20

<210> 29

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 29

ctctgttgag catgacgaca 20

<210> 30

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 30
gegeatttta acgaaccttt 20

<Z10> 31

<211> 20

<212> DNA

<213> Artificial Segusnce

<220>

<223> Antisense Oligonucleotide
<400> 31
aaatttgtgt cttcaaagat 20

<210> 32

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

14
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<223>

<400>

Antisense Oligonucleotide

32

tgatatctte agagatcaat

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

<220>

<223>

<400>

33

20

DNA

Artificial Seguence

Antisense Oligonucleotide

33

tctagetgte geactgtata

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

<220>

<223>

<400>

34

20

DNA

Artificial Sequence

Antisense Oligonucleotide

34

agtttctigg gtigtaaggt

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

<220>

<223>

<400>

35

20

DNA

Artificial Seguence

Antisense Oligonucleotide

35

gtggtatagt ggaaatgtaa

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

<220>

<223>

<400>

36

20

DNA

Artificial Sequence

Antisense Oligonucleotide

36
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tgattecaggg actccaaagt 20

<210> 37

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 37
ttgaaaagaa agttcaagaa 20

<210> 38

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 38
gggctgagty accctgacte 20

<210> 39

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonuclzotide
<400> 39
geagtgcace acaacgggec 20

<210> 40

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 40

aggttccaga cctgccgatg 20

<210> 41

16
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<211> 20
<212> DNA
<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 41
agcaggaggc aggtatcage 20

<210> 42

<211> 20

<Z12> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 42
gaagaagggt ctttcctcett 20

<210> 43

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligcnucleotide

<400> 43
tctaacagea ctttettgat 20

<210> 44

<211> 20

<212> DNA

<213> Artificial Segquence
<220>

<223> Antisense Oligonuclectide
<400> 44

atcaacccca tcocgaaactt 20

<210> 45

<211> 20

<212> DNA

<213> Artificial Segquence

17
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<220>

<223>

<400>

Antisense Oligonucleotide

45

gagaagcgca gctggtegge

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

<220>

<223>

<400>

46

20

DNA

Artificial Sequence

Antisense Oligonucleotide

46

tttggcacct tegatcacag

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

<220>

<223>

<400>

47

20

DNA

Artificial Sequence

Antisense Oligonucleotide

47

agctecettee actgateety

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

<223>

<400>

48

20

DNA

Artificial Sequence

Antisense Oligonucleotide

48

tccaggatte gtttggoteg

<210>
<211>
<zlz>
<213>

<220>

<223>

49

20 .

DNA

Artificial Sequence

Antisense Oligonucleotide
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<400> 49
gaactcecctg catttcccat 20

<210> 50

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide
<400> 50
ttecttecace cactggtgat 20

<210> 51

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide
<400> 51
gtagggtgeg gecatltaagg 20

<210> 52

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Olilgonucleotide
<400> 32

cagtgtcttg actecatgett 20

<210> 53

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide
<400> 53

gcetgggecac ctegaagact 20

19
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<210> 54

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 54
ctegtectte tegggeagtyg 20

<210> 55

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 55
gggcttecag taactcagtg 20

<210> 56

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide
<400> 56

cegtagecac geacatgttyg 20

<216> 57

<211> 20

<212> DNA

<213> Artificial Secuence

<220>

<223> Antisense Oligonucleotide

<400> 57
tagcagaggt aagcgccgge 20

<210> 58

<211> 20

<212> DNA

<213> Artificial Sequence
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<220>

<223>

<400>

Antisense Oligonucleotide

58

ctatgtgttg ctgttgaaca

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

<220>

<223>

<400>

59

20

DNA

Artificial Sequence

Antisense Oligonuclectide

58

ggaggtggag tggaggaggy

<Z10>
<211>
<21z2>
<213>

<220>

<223>

<400>

50

20

DNA

Artificial Sequence

Antisense Oligonucleotide

&0

ggctetgegg geagaggegy

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

<220>

<223>

<400>

51

20

DNA

Artificial Seguence

Antisense Oligonucleotide

8l

ccgeggeatg cctgetagte

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

<220>

62

20

DNA

Artificial Sequence
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<223> Antisense Oligonuclectide

<400>

62

tctctacgeg gtecggcgge

<210>
<211>
<212>

63
20
DNA

<213> Artificial Sequence

<220>

<223>

<400>

Antisense Oligonucleotide

63

aagatgggtt ttagtgcaga

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

<220>

<223>

<400>

64

20

DNA

Artificial Sequence

Antisense Oligonucleotide

64

gtactctett tecactetect

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

<220>

<223>

<400>

65

20

DNA

Artificial Sequence

Antisense Oligonucleotide

65

ggccecttee ctectgegeeg

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

<220>

<223>

<400>

66

20

DNA

Artificial Sequence

Antisense Oligonucleotide

66

-134-

PCT/USO2/15301

20

20

20

20

22




WO 02/092772 PCT/USO2/15301

ctecaggagg gageccctggy 20

<210> &7

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Bntisense Oligonucleotide
<400> 87
gggetgttgg cgtgegeege 20

<210> 68

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 68

tttaaataaa tatggagtgg 20

<210> 69

<211> 20

<212> DNA :

<213> Artificial Sequence

<220>

<223> RAntisense Oligonucleotide
<400> 69
gttcaagaaa atgctagtge 20

<210> 70

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide
<400> 70

ttgataaage ccttgatgea 20

<210> 71

23
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<211> 20
<212> DNA
<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide

<400> 71
atggcaaage ctteccattee 20

<210> 72

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide
<400> 72

gtectectte ccagtactgg 20

<210> 73

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 73

ttacccacaa tatcactaaa 20

<210> 74

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonuclectide
<400> 74
attatatatt atagcattgt 20

<210> 75

<211> 20

<212> DNA

<213> Artificial Sequence

24
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<220>

<223>

<400>

Antisense Oligonucleotide

75

tcacatcatg tttcttatta

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

<223>

<400>

76

20

DNA

Artificial Sequence

Antisense Oligonucleotide

76

ataacaggga ggagaataag

<210>
<211>
<zl2>
<213>

<220>

<223>

<400>

77

20

DNA

Artificial Sequence

Antisense Oligonucleotide

77

ttacatgcat tctaatacac

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

<220>

<223>

<400>

78

20

DNA

Artificial Sequence

Antisense Oligonucleotide

78

gatcaaagtt tectcatttca

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

<220>

<223>

79

20

DNA

Artificial Sequence

Antisense Oligonucleotide

-137-
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20

20

20
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<100> 79
ggtcatgcac aggcaggltg 20

<210> 80

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonuclectide
<400> 80

caacaggctt aggaaccaca 20

<210> 81

<z11> 20

<212> DNA

<2123> Artifieial sSequence

<220>

<223> Antisense Oligonucleotide
<400> 81
aactygcacce tattgctgag 20

<210> 82

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 82
gtcatgccag gaattagcaa 20

<210> 83

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide

<400> 83
acaggetggg ccteaccagg 20

26

-138-
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<210> 84

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 84
tgagttacag caagaccctg 20

<210> 85

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 85
gaatatgget teccatacce 20

<210> 86

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 86
ccctaaatca tgtccagage 20

<210> 87

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonuclectide

<400> 87
gacttggaat ggcggagget 20

<210> 88
<21i> 20
<212> DNA

27

-139-




WO 02/092772

<213>
<220>

<223>

<400>

Artificial Seguence

Antisense Oligonucleotide

88

caaatcacgg tctgctcaag

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

<220>

<223>

<400>

89

20

DNA

Artificial Sequence

Antisense Oligonucleotide

89

gaagtgtggt ttccagcagyg

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

<220>

<223>

<400>

90

20

DNA

Artificial Sequence

Antisense Oligonucleotide

90

cctaaaggac cgtcacccag

<210>
<21L>
<212>
<213>

<220>

<223>

<400>

91

20

DNA

Artificial Seguence

Antisense Oligonucleotide

91

gtgaaccgyg acagagacgqg

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

<220>

92

20

DNA

Artificial Sequence

-140-
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20

20

20
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<223> Antisense Oligonucleotide

<400> 92
gececcacagg gtttgagggt 20

<210> 93

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide
<400> 93
cctttgcagg aagagtegty 20

<210> 94

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide

<400> %4
aaagccactt aatgtggagg 20

<210> 95

<211> 20

<212> DNA

<213> Artificial Seqguence

<220>

<223> Antisense Oligonucleotide
<400> 85
gtgaaaalgc Lggcaagaga z0

<210> 26

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 396
tcagaatget tacagcctgg 20

29
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<210> 97

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

© <223> Antisense Oligonucleotide

<400> 97
caacctccec agecagegget 20

<210> 98

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonuclectide

<400> 28
tegaggeceg tcgeceageca 20

<210> 99

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 339
ccteggecgt cegecgeget 20

<210> 100

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligoanucleotide
<400> 100

tegatctget cgaatteett 20

<210> 101
<211> 20

-142-




WO 02/092772

<212>
<213>

<220>

<223>

<400>

DNA
Artificial Sequence

Antisense Oligonucleotide

101

cctggtaaat agecgoccag

<210>
<211>
<z212>
<£213>

<220>

<223>

<400>

102

20

DNA

Artificial Sequence

Antisense Oligonucleoctide

102

tgtcgaatat cetggtaaat

<210>
<z21l>
<212>
<213>

<220>

<223>

<400>

103

20

DNA

Artificial Secuence

Antisense Oligonucleotide

103

actggcttca tgtcgaatat

<210>
<211>
<zl12>
<213>
<220>

<223>

<400>

104

20

DNA

Artificial Seguence

Antisense Oligonucleotide

104

aagtcactgyg cttcatgteg

<210>
<211>
<zl1z>
<213>

<220>

105

20

DNA

Artificial Seguence

-143-
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20

20

20

20
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<223>

<400>

Antisense Oligonucleotide

105

gaagtcactg gettcatgte

<210>
<21Ll>
<212>
<213>

<220>

<223>

<400>

106

20

DNA

Artificial Sequence

Antisense Oligonucleotide

106

ggaagtcact ggcttcatgt

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

<220>

<223>

<400>

107

20

DNA

Artificial Sequence

Antisense Oligonucleotide

107

gggaagtcac tggcttcatg

<210>
<21i>
<212>
<213>
<220>

<223>

<400>

108

20

DNA

Artificial Seguence

Antisense Oligonucleotide

108

tgggaagtca ctggettcat

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

<220>

<223>

109

20

DNA

Artificial Sequence

Antisense Oligonucleotide

-144-
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20
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<400> 109
atgggaagtc actggcttca 20

<210> 110

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 110

catgggaagt cactggette 20

<210> 111

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 111
tttttgttet taggaagttt 20

<210> 112

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 112
cggtttttgt tcttaggaag 20

<210> 113

<211> 20

<212> DNA

<€213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 113
tecgactgtg gtcaaaaggg 20

-145-




WO 02/092772 PCT/USO2/15301

<210> 114

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide

<400> 114
ttaatccgac tgtggtcaaa 20

<210> 115

<211> 20

<212> DNA

<213> Artificial Sequance

<zz0>

<223> Antisense Oligonucleotide

<400> 115
atagtcatta tcttcctgat 20

<210> 116

<211> 20

<212> DNA

<213> Artificial Segquence

<220>

<223> Antisense Oligonucleotide

<400> 116
ttgatatagt cattatctte 20

<210> 117

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 117
gcettecteca tttttatcaa 20

<210> 118

<211> 20

<212> DNA

<213> Artificial Segquence

-146-




WO 02/092772

<220>

<223> Antisense Oligonucleotide

<400>

118

ggcectgggt gaggatatag

<210>
<Z11>
<212>
<Z13>

<220>

<223>

<400>

119

20

DNA

Artificial Sequence

Antisense Oligonucleotide

119

cacaccatct cccagaagty

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

<223>

<400>

120

20

DNA

Artificial Sequence

Antisense Oligonucleotide

120

tgctecccaca ceateteccea

<210>
<211>
<2iz>
<213>

<220>

<223>

<400>

121

20

DNA

Artificial Sequence

Antisense Oligonucleotide

121

ctgeteccac accatetece

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

<220>

122

20

DNA

Artificial Sequence

-147-
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20

20
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<223> Antisense Oligonucleotide

<400> 122
tetgeteeca caccatctce 20

<210> 123

<211> 20

<212> DNA

<213> Artificial Seguence

<Z20>

<223> Antisense Oligonucleotide

<400> 123
ttctgcteec acacecatcte 20

<210> 124

<211> 20

<212> DNA

<213> Artificial Seguence
<220>

<223> Bntisense Oligonucleotide
<400> 124

ccectgetet tetgetecca 20

<210> 125

<212> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 125
atgeggtiga gcatgaccac 20

<210> 126

<21i> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 126
tttaacgage ctttecteeat 20

-148-
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<210> 127

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400>» 127
ttttetictt tetgtggeca 20

<210> 128

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide
<400> 128

gaccatctet tittettett 20

<210> 129

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide
<400> 129
tcagagatca gtgtcagett 20

<210> 130

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense ‘Oligonucleotide

<400> 130
cttgacatect tcagagatca 20

<210> 131

<211> 20

37

-149-




WO 02/092772 PCT/USO2/15301

<212> DNA
<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 131
taatatgact tgacatctte 20

<210> 132

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<£223> Antisense Oligonucleotide
<400> 132

aactccaact gecgtactgt 20

<210> 133

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide
<400> 133
tctetegage ctectgggta 20

<210> 134

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 134
ccaaagtcag geccaggtggt 20

<210> 135

<211> 20

<Z12> DNA

<213> Artificial Sequence

<220>

38

-150-




WO 02/092772

<223>

<400>

Antisense Oligonucleotide

135

gggactcecaa agtcaggeca

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

<223>

<400>

136

20

DNA

Artificial Sequence

Antisense Oligonucleotide

136

agggactceca aagtcaggcc

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

<400>

137

20

DNA

Artificial Sequence

Antisense Oligonucleotide

137

cagggactcc aaagtcaggc

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

<220>

<223>

<400>

138

20

DNA

Artificial Sequence

Antisense Oligonucleotide

138

tcagggactc caaagtcagy

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

<220>

<223>

<400>

139

20

DNA

Artificial Seguence

Antisense Oligonucleotide

139

-151-
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ggtgactcag ggactccaaa 20

<210> 140

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide
<400> 140
ccktgactete ggactttgaa 20

<210> 141

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 141
gctgagtgag cctgactcete 20

<210> 142

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 142

ccgtgectety ggctgagtga 20
<210> 143

<211> 20

<212> DNA

<213> Artificial Secuence

<220>
<223> Antisense Oligonucleotide
<400> 143

aaggtccctyg acctgecaat 20

<210> 144

40

-152-
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<211> 20
<212> DNA
<213> Artificial Sequence

<220>

<223> Antissnse Oligonucleotide
<400> 144
tcttteotet tgtccatcag 20

<210> 145

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide
<400> 145
gtctttecte ttgtccatca 20

<210> 146

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 146
ggtctttcet cttgtccate 20

210> 147

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223» Antisense Oligonucleotide
<400> 147
gggtctttee tettgtecat 20

<210> 148

<211> 20

<212> DNA

<213> Artificial Sequence

41

-153-




WO 02/092772

<220>

<223> Antisense Oligonucleotide

<400> 148
aacagcactt tcttgatgte

<210> 149

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide

<400> 149
ggaaccigecg catctecaac

<210> 150

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> BAntisense Oligonucleotide

<400> 150
tggtcggecy tetggatgag

<210> 151

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 151
gagaagcgca gttggtegge

<210> 152

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

-154-

PCT/USO2/15301

20

20

20
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<400> 152
aggtaggaga agcgcagttg 20

<210> 183

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> BEntisense Oligonucleotide

<400> 153
gecaggtagyg agaagegeag 20

<210> 154

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide

<400> 154
agccaggtag gagaagcgca 20

<210> 155

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 155
cagccaggta ggagaagcge 20

<210> 156

<211> 20

<212> DNA

<213> Artificial Segquence
<220>

<223> Antisense Cligonucleotide

<400> 156
acagccaggt aggagaagcg 20

-155-
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<210> 157

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 157
cacagccagg taggagaage 20

<210> 158

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 158
tcacagccag gtaggagaag 20

<210> 159

<21l1> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 159
atcacagcca ggtaggagaa 20

<210> 160

<21l> 20

<212> DNA

<213> Artifiecial Sequence
<220>

<223> Antisense Oligonucleotide
<400> 160
gatcacagce aggtaggaga 20

<210> 161
<211> 20
<212> DNA

-156-
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<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 161
cgatcacage caggtaggag 20

<210> 162

<211> 20

<212> DNA

<213> Artifiecial Seguence

<220>

<223> Antisense Oligonucleotide

<400> 162
tcgatcacag ccaggtagga ) 20

<210> 163

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 163
caccctcgat cacageccagg 20

<210> 164

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Pntisense Oligonucleotide
<400> 164

tecttecact gatectgeac 20

<210> 165

<z11> 20

<212> DNA

<213> Artificial Sequence

<220>

-157-
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<223>

<400>

Antisense Oligonucleotide

165

ctecttecac tgatcctgea

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

<220>

<223>

<400>

166

20

DNA

Artificial Sequence

Antisense Oligonucleotide

lé6

gctecticeca ctgatectge

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

<220>

<223>

<400>

167

20

DNA

Artificial Sequence

Antisense Oligonuclecotide

167

agctecttee actgatectg

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

<220>

<223>

<400>

les

20

DNA

Artificial Sequence

Antisense Oligonuclectide

1638

aagclceclbte cactgatect

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

<220>

<223>

<400>

169

20

DNA

Artificial Sequence

Antisense Oligonuclectide

169

-158-
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aaagcteett ccactgatce 20
<210> 170

<211> 20

<212> DNA

<213> Artificial Sequence

<2205

<223> Antisense Oligonucleotide
<400> 170
gaaagctcet teccactgatc 20

<210> 171

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 171
ggaaagctee ttecactgat 20

<210> 172

<211> 20

<21z> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 172
gggaaagcte cttecactga 20

<210> 173

<211> 20

<212> DNA

<213> Artificial Sequsnce

<220>
<223> Antisense Oligonucleotide
<400> 173

tgggaaaget ccttecactyg 20

<210> 174

47

-159-
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<211> 20
<212> DNA
<213> Artificial Sequence

<2Z0>

<223> Bntisense Oligonucleotide

<400> 174
tggeegggga ggtgggggea 20

<210> 175

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Bntisense Oligonucleotide

<400> 175
tgggtggecy gggaggtggg 20

<210> 176

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide
<400> 176

tgcgtttggy tggcegggga 20

<210> 177

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide
<400> 177
tgcacttgce attgtgagge 20

<210> 178

<211> 20

<212> DNA

<213> Artificial Sequence

48
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<220>

<223>

<400>

Antisense Oligonucleotide

178

acktcagtgt cttgactcat

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

<220>

<223>

<400>

179

20

DNA

Artificial Seguence

Antisense Oligonucleotide

179

aacttcagtg tcttgactca

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

<223>

<400>

180

20

DNA

Artificial Sequence

Antisense Cligenucleotide

180

taacttcagt gtcttgacte

<210>
<211>
<21z>
<213>

<220>

<223>

<400>

181

20

DNA

Artificial Seguence

Antisense Oligonucleotide

181

ctaactltcag tgtcttgact

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

<220>

<223>

182

20

DNA

Artificial Sequence

Antisense Oligonucleotide
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<400> 182
gacagatycc tgagcacttt 20

<210> 183

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 183
gaccaggaag ggcttecagt 20

<210> 184

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense O0ligonucleotide
<400> 184

Lyaccaggaa gggctlccag 20

<210> 185

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 185
ttgaccagga agggctteca 20

<210> 186

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 188
gttgaccagg aagggettcce 20
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<210> 187

<21i> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 187
gcacacgttg accaggaagg 20

<210> 188

<211i» 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Bntisense Oligonucleotide
<400> 188

gaggtacgceyg ccagtcgcca 20

<210> 1898

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 189
tacceggtaa cagaggtacg 20

<210> 180

<21i> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 190
agtgaaaaca tacccggtaa 20

<210> 191
<z1l> 20
<212> DNA

51
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<213>

<220>

<223>

<400>

Artificial Seguence

Antisense Oligonucleotide

191

caaatcctaa cctgggcagt

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

<220>

<223>

<400>

192

20

DNA

Artificial Sequence

Antisense Oligonucleotide

192

ttccagttee accacagget

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

<220>

<223>

<400>

193

20

DNA

Artificial Seguence

Antisense Oligonucleotide

193

ccagtgcaca gatgcecccte

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

<220>

<223>

<400>

194

20

DNA

Artificial Seguence

Antisense Oligonucleotide

194

acaggttaag gecctgagat

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

<220>

195

20

DNA

Artificial Sequence

-164-
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20
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<223> Antisense Oligonucleotide
<400> 195
gcctageate ttttgtttte 20

<210> 186

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 196
aagccageag gaactttaca 20

<210> 1897

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 1987
gggacacctg agggaagcag 20

<210> 198

<21i> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Bntisense Oligonucleotide
<400> 198
ggteatctge aagatggegg 20

<210> 199

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 199
gecaacctet gatgacccetg 20

53
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<210> 200

<211> 20

<212> DNA

<213> Artificial Segquence

<220>

<223> Antisense Oligonucleotide
<400> 200
tggaagcccoc agctetaage 20

<210> 201

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide
<400> 201
tagtaatgac tttccaatca 20

<210> 202

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 202
tgagtcttge tttacaccte 20

<210> 203

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> BAntisense Oligonucleotide
<400> 203

cctgegegeg gagtgactte 20

<210> 204
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<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> BMntisense Oligonucleotide

<400> 204
aggacgtcac tgcagcagga 20

<210> 205

<211> 20

<212> DNA

<213> Artificial Secuence

<220>

<223> Antisense Oligonucleotide

<400> 205
tcaggacaag tettggecagt 20

<210> 206

<211> 20

<212> DNA

<213> Artificial Secuence

<220>

<223> Antisense Oligonucleotide

<400> 206
gaggctgcac agtaagcgct 20

<210> 207

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligenucleotide

<400> 207
teagcocaace ageatcagag 20

<210> 208

<211> 20

<212> DNA

<213> Artificial Secuence
<220>

55
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<223> Antisense Oligonuclectide

<400>

208

acccacagtg tccaccteece

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

<220>

<223>

<400>

209

20

DNA

Artificial Sequence

Antisense Oligonucleotide

209

agtgeggget gtgetgeteg

<210>
<21l>
<212>
<213>

<220>

<223>

<400>

210

20

DNA

Artificial Sequence

Antisense Oligonucleotide

210

cagctegete tggeggecte

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

<220>

<223>

<400>

211

20

DNA

Artificial Sequence

Antisense Oligonucleotide

211

aggaagggag ctgcacgtcc

<210>
<211>
<21z2>
<213>
<220>

223>

212

20

DNA

Artificial Sequence

Antisense Oligonucleotide
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20

20
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<400> 212
ccctcacgat tgctegtggg 20

<210> 213

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 213
cagtggageg getectetgy 20

<210> 214

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 214
caggctgaca ccttacacgg 20

<210> 215

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 215

gtcctaccte aacccltagga 20

<210> 216

<211i> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> BAntisense Oligonucleotide

<400> 216
ctgeceecage accagecaca 20

57
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<210> 217

<211> Z0

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 217
attgcttcta agacccteag 20

<210> 2iB

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 218

ttacatgtea ccactgttgt 20

<210> 219

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 219
tacacatgte atcagtagece 20

<210> 220

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonuclectide
<400> 220
ttttctaact cacagggaaa 20

<210> 221

<211> 20

<212> DNA

<213> Artificial Sequence

58
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<220>

<223>

<400>

Antisense Oligonucleotide

221

gtgccegeca gtgageagge

<210>
<211>
<21z2>
<213>

<220>

<223>

<400>

222

20

DNA

Artificial Sequence

Antisense Oligonuclectide

222

cggectegge actggacage

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

<220>

<223>

<400>

223

20

DNA

Artificial Sequence

Antisense Oligonucleotide

223

gtggaatgtc tgagatccag

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

<220>

<223>

<400>

224

20

DNA

Artificial Sequence

Antisense Oligonucleotide

224

agggegggee tgeottgeeca

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

<220>

225

20

DNA

Artificial Sequence
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<223> Antisense Oligonucleotide

<400> 225
cggtectgge ctgctecaga 20

<210> 226

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 228
tacactgtte cecaggagggt 20

<210> 227

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 227
tggtgecage agegetagea 20

<210> 228

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide
<400> 228

cagtctectte agectcaaga 20

<210> 229

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 229
aagagtcatg agcaccatca 20
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<210> 230

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 230
tgaaggtcaa gttccectea 20

<210> 231

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 231
ctggcaagag gcagactgga 20

<210> 232

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide
<400> 232

ggctetgtge tggettetet 20

<210> 233

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 233
gccatetect cagectgtge 20

<210> 234
<211> 20
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<212>

DNA

<213> Artificial Sequence

<220>

<223>

<400>

Antisense Oligonucleotide

234

agcgectget ctgaggecce

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

<220>

<223>

<400>

235

20

DNA

Artificial Seguence

Antisense Oligonucleotide

235

tgctgagtaa gtattgactt

<210>
<211>
<zl2>
<213>
<220>

<223>

<400>

236

20

DNA

Artificial Sequence

Antisense Oligonucleotide

236

ctatggccat ttagagagag

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

<220>

<223>

<400>

237

20

DNA

Artificial Sequence

Antisense Oligonucleotide

237

tggtttatte tatggecatt

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

<220>

238

20

DNA

Artificial Sequence
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<223> Antisense Oligonucleotide
<400> 238
cgcteoctgea aaggtgetat 20

<210> 239

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide
<400> 239
gttggaaacqg gtgeagtcgy 20

<210> 240

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> BAntisense Oligonucleotide

<400> 240

atttattgtt gcaactaatg 20

<210> 241

<211> 2346

<212> DNA

<213> Mus musculus
<220>

<221> CDS
<222> (710)...(2008

<400> 241
gaattcgggs tecttttgea cattecctagt tagcagtgea tactcatcag actggagatg 60

tttaatgaca tcagggsacc aaacggacaa cccatagtac ccgaagacag ggtgaaccag 120
acaatcgtas gettgatggt gttttcecty actgggtagt tgaagcatet catgaatgte 180
agccaaatte cgtacagtte ggtgecggatc cgaacgaaac acctectgta ccaggttcee 240
gtgtegetet caatttcaat cagctecatct atttgtttgg gagtettgat tttatttace 300
gtgaagacct tctctggetg geececggget cteatgttgy tgtcatgaat taacttcaga 360

atcatccagg cttcatcatg tttteccace tccagcaaga accgagggel ttclggeatg 420
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aaggtgagag ccaccacaga ggagacgcat gggagcgcac agacgatgac gaagacgcge 480
cacgtgtgga actggtagge tyaacccatg ctgaagctcc acccgtagtg gggaatgatyg 540
gcccaggeat ggecggagget agatgecgee aatcatccag aacatgeaga agecgetget 600
ggggagotiy gggelgeggt ggtggegggt gaegggette gggacgegga gegacgegge 660
ctagegegge gyacggecgt gggaactcyy gecagecgace cgtcecgee atg gag atg 718
Met Glu Met

1

gag aag gag ttc gag gag atc gac aag gct ggg aac tgg geg get att €6
Glu Lys Glu Phe Glu Glu Ile Asp Lys Ala Gly Asn Trp Ala Ala Ile

tac cag gac att cga cat gaa gecc agc gac ttc cca tge aaa gtc geg 814
Tyr Gln Asp Ile Arg His Glu Ala Ser Asp Phe Pro Cys Lys Val Ala
20 25 30 35

aag ctt cct aag aac aaa aac cgg aac agg tac cga gat gtc age cet 86€2
Lys Leu Pro Lys Asn Lys Asn Arg Asn Arg Tyr Arg Asp Val Ser Bro
40 45 50

ttt gac cac agt cgg att aaa ttg cac cag gaa gat aat gac tat atc 810
Phe Asp His Ser Arg Ile Lys Leu His Gln Glu Asp Asn Asp Tyr Ile
55 60 65

aat gcc age ttg ata aaa atg gaa gaa gec cag agg agc tat att cte 958
Asn Ala Ser Leu Ile Lys Met Glu Glu Ala Gln Arg Ser Tyr Ile Leu
70 75 g0

acc cag ggce cct tta cca aac aca tgt ggg cac tte tgg gag atg gtg 1006
Thr 6ln Gly Pro Leu Pro Asn Thr Cys Gly His Phe Trp Glu Met Val

85 90 95
tgg gag cag aag age agg gge gtg gtc atg cte aac cgc ate atg gag 1054
Trp Glu Gln Lys Ser Arg Gly Val Val Met Leu Asn Arg Ile Met Glu
100 105 110 115

aaa ggc tcg tta aaa tgt gee cag tat tgg cca cay caa gaa gaa aag 1102
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Lys Gly Ser Leu Lys Cys Ala Gln Tyr Trp Pro Gln Gln Glu Glu Lys
120 125 130

gag atg gtc ttt gat gac aca ggt ttg aag ttg aca cta atc tect gaa 1150
Glu Met Val zhe Asp Asp Thr Gly Leu Lys Leu Thr Leu Ile Ser Glu
135 140 145

gat gtec aag tea tat tac aca gta cga cag ttg gag ttg gaa aac ctg 1198
Asp Val TLys Ser Tyr Tyr Thr Val Arg Gln Leu Glu Leu Glu Asn Leu
150 155 160

act ace azg gag act cga gag atc ctg cat ttc cac tac acc aca tgg 1248
Thr Thr Lys Glu Thr Arg Glu Ile Leu His Phe His Tyr Thr Thr Trp
165 170 175

cckt gac ttt gga gtec ccc gag tea ceg get tet tte cte aat tte ctt 1294
Pro Asp Phe Gly Val Pro Glu Ser Pro Ala Ser Phe Leu Asn Phe Leu
180 185 190 1985

ttc aaa gtc cga gag tca ggc tca ctc age ctg gag cat ggc cce att 1342
Phe Lys Val Arg Glu Ser Gly Ser Leu Ser Leu Glu His Gly Pro Ile
200 205 210

gtg gtc cac tgc agc gocec gge atc ggg agyg tca ggg ace Ltc tgt ctg 1330
Val vVal His Cys Ser Ala Gly Ile Gly Arg Ser Gly Thr Phe Cys Leu
215 220 225

gct gac acc tge ctec tta ctg atg gac aag agg ama gac cca tct tec 1438
Ala Asp Thr Cys Leu Leu Leu Met Asp Lys Arg Lys Asp Pro Ser Ser
230 235 240

gtg gac atc aag aaa gta ctg ctyg gag atg cgc agg ttc cgec atg ggg 1486
Val Asp Ile Lys Lys Val Leu Leu Glu Met Arg Arg Phe Arg Met Gly
245 250 255

ctc atc cag act gcocc gac cag ctg cgc tte tce tac ctg get gte ate 1534

Leu Ile Gln Thr Ala Asp Gln Leu Arg Phe Ser Tyr Leu Ala Val Ile
260 285 270 275
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gag
Glu

aag

Lys

cca

Pro

tgce
Cys

999
Gly
340

gee
Ala

cgg

gag
Glu

agt
Ser

ggc
Gly

gag
Glu

aag
Lys
325

gat

Asp

atg

atg
Met

gaa
Glu

cac
His
405

acc
Thr

gcc
Ala

cte

Leu

cee
Pro
310

gag
Glu

gaa
Glu

gtg
Val

gag
Glu
390

tgg
Trp

gge
Gly

aag

Lys

tee
Ser
285

cgg
Arg

cte

Leu

gac

Asp

age

Ser

ggt
Gly
375

ctg

Leu

aag

Lys

gcg
Ala

tte
Phe
280

cgg
Arg

cca

Pro

tte
Phe

agc

Ser

gty
Vai
3€0

gga
Gly

tce

Ser

cce

Pro

tac

Tyr

atc

Ile

gag
Glu

ccec

Pro

tece

ser

ctg
Leu
345

age

Ser

ggt
Gly

tte
Phe

ttg
Teau

425

atg
Met

gat
Asp

aaa

Lys

age
Ser
330

gce
Ala

age

Ser

ctt

Tiau

act
Thr

ctg
Leu
410

tge
Cys

gge
Gly

cta

Leu

cge
Arg
315

cac

His

aga

Arg

atg
Met

caa
Gln

gag
clu
395

gte

val

tac

Tyr

gac tcg
Asp Ser
285

gac ctt
Asp Leu
300

aca ctg

Thr DLeu

cag tgg
Gln Trp

gag gaa
Glu Glu

agt cca
Ser Pro
365

agt gect
Ser Ala
380

gag gaa

Glu Glu

aat gtg
Asn Val

cgg gtg
Arg Val

-178-

tca

Ser

cca

Pro

gag
Glu

gtg
Val

ggc
Gly
350

gac

Asp

cag
Gln

cac

His

tge
Cys

tgt
Cys
430

gty
Val

cee

Pro

cct

Pro

age
Ser
335

aga
Arg

act
Thr

gcg
Alz

aag

Lys

atg
Mel
415

ttt
Phe

cag
Gln

gag
Glu

cac
Eis
320

gag
Glu

gce
Ala

gaa
Glu

tet

Ser

geca
Ala
400

gcc

Ala

cac

Eis

gat

cac
His

aac

Asn

gag
Glu

cag
Gln

gtt
val

gte
Val
385

cat

His

acy
Thr

toa

*

cag
Gln
290

gtg
Val

999
Gly

acc

Thr

tca

Ser

agg
Arg
370

[slele

Pro

tgg
Trp

ctec

Leu

PC1/USD2/15301
tgg 1582
Trp
cce 1630
Pro
aag 1678
Lys
tgt 1728
Cys
agt 1774
Ser
3E5
aga 1822
Arg
acc 1870
Thr
cca 1218
Pro
ctg 1966
Leu

2008
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cagactggga
gtagagggaa
tattagtgea
ccttaacctg
tecteccett

ttgttgtttt

<210> 242
<211> 20
<212> DNA

ggcactgeca
caacaactcg
ctgggctttg
ttcaggagaa
tctetgatte

taacatttat

ctgcecaget
caagcctget
aaggagccce
gtagaggaaa
atttgttttt

aaaggcaggc

<213> artificial Seguence

<221> unsure

<222> (1)..

<220>

(20)

<223> Antisense Oligcnucleotide

<400> 242

nnnnnnnnnn

<210> 243

<211> 75899

<212> DNA
<213> Homo

<220>

<400> 243
gatcticectg
ttttagtagt
gacatccgec
gggctectat
gtctgagecag

nnnnnnrnnn

sapiens

ccteagectce
gacgaggtct
tgcctetgee
gatttttatt
gagttecttg

ceccageaget
gattctgtta
tececaaagty
taacataatg

atacttcggy

taggatgegy
ctggaactgg
tggteccacy
tgccaaatac
ggaaaaaaaa

ccgaatte

gggeccecace
cccaggctgy
ctgggattac
caccatggaa

aaacactgaa

67
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tetgeggegt
aagggcectge
aacagagtct
tettettget

aaaaaaagaa

acaccggcta
tctggaacte
agatgtaage
tttgtgetet

aatcattcca

PCT/USO2/15301

ctgacctggt 2068
cccaggaggg 2128
aatctcaggy 2188
ctcacctcac 2248
ttacaacaca 2308

2346

20

attttttaac 60

ctggccteaa 120
caccgegeet 180
gettagttea 240

tccceateca 300
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ttecattecty cagcacccaa gtggaaattc tgegtttcag acagggacac tacccttaga 360
gagcagtggg cttccccage agegtagtga aacatgatac tcctgagttt catgaaaaaa 420
gggcagacat ctggccagay ctgggaggca ggaaatagag cacggtgeccce tecteccata 480
cteccagetty gattactgag getggggece aggecctgca ggaaaggagg tgcatgacta 540
ctttaaggee actcactetg tgactcaacyg ggecgggteg gggetggaac tcaatgecet 600
ceccgggoectyg gagageccac gegeegtggg cggggetece ggggtocgect aggcaacagg 660
cgagcgccge goccgagece agagecccaa ageggaggag ggaacgegceyg ctattagata 720
tctegeggty ctggggocac ttecectage acegeccecy getoctecce geggaagtge 780
ttgtcgaaat tetegatege tgattggtee ttetgettea ggggeggage cectggecagg 840
cgtgatgegt agttcegget gecggttgac atgaagaage agcagcgget agggcggegg 900
tagctgcage ggteggoggat tgcagecggge ctcggggeta agagcgcgac gcggcctaga 260
gecggcagacy gecgeagtyggyg ccgagaagga ggegcageag ccgcectgge cegteatgga 1020
gatggaaaag gagttcgage agatcgacaa gtccgggage tgggcggeca tttaccaggt 1080
gegggagege cecggagegt ggegggecct tecgettagge cgettgaaca teccctcaga 1140
cctecaggee ccagactece totgggtett geectetgec togeotectac tgettgagga 1200
ttocgatggga cagegacgeca ctgegtecece ccacecctttg tccecgggge gggegtgttt 1260
ctecgcegecag cgtecggagee cocttegalc cocccacclce ctictgttet ccageteggy 1320
tgatctcteca ageccgggyga ccgeccggtet gtgectctcaa cgcgaatcce tcgecaccceg 1380
acceegeccoe ctgectgtee actetttgte cectggggtyg atttageace cccactattt 1440
ccttttetgg agtggaccac ctecagactct cttectttgt cteecetgggy gaaaaggtta 1500
ctcceccegt coetecltca catttcettt ccectagtet cagtgtgegt cgagtcccag 1560
agatgacagt cccctttcee ctttetgtic atteatttat tggataggag ttggcaaget 1€20
tattctgtge taggcacege ttaggeattyg gaggtggtgt ttgctaatca ggacaggcaa 1680
gatcctagec ttagtgogge ctagagtcga atagggcaat caaacacaaa agcaaalaalt 1740
ttcagatagt gacaggtgct gtgaagagaa cgacttccta acggggtaca gggtgactge 1800
atagaaggee ggctgtetta gagaagggga tcagggaagg ccetgtcaaag gaggagacat 1860
ttgetttgtg agctgaacca agaggagcag aaagccgtga gaatatgggg ctaaagaacc 1920
ttctagccag gaggectgeg gtacccactc cattgggyce atgatalttabt telttcagge 1980
agggactcag gaaggttaac gttttaaccce tctctasaat ageatettte ctcaatgage 2040
agcttagtcet ttggtceoctgg cagagatgac cttgtcttag gagtcatcte cttgtgtgtt 2100
aaaaagttag gazaggaggg tttctecatat atctataaaa caagtagtta aaaacacaaa 2160
gagctcttceec tttcacaage agctgaataa gatacatact cccaattaaa tgtcattgeg 2220
ggggttgtta agattaacta aaaccacact tgcacagtat cttaaataag cgatatacag 2280
aatagagaga ttttgttact tgtgtasagyg gagacageag atgattetgt tttcagetta 2340
taggctcaaa aggcaaattg tgagatccat cagetgtagt attaaaatct attttgaget 2400
ccgettagaa aggaaaaaag gtttaagcag ttctttggta tgcttgacta acaaaagcct 2460
ttttttttgg cagecttgat tttcatgtgy atttacatca agettatttg acaggattct 2520
ttttatttgg actgtagtgt gtatattagt ttctgctaga ctaatatttc taaccactgt 2580
aatctatata ctaataagta tgattgatca gtatataaaa tttgtatgcc atatctggtc 2640
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tctgaattag ctgaatgaat tccataaggg actttgagac tgtgtagaca aattttctge 2700
atcagtttaa tgcagtagag tctaaaatgt ctttaaatga aaattgttgg tctgaagtgt 2760
tggagttgat tatgatacac cccatcacag tggaagcatt gtggagagaa gtettttcca 2820
ctgaaattga ctgagttgac aacaagaaat acgtattgta acttagttcf tagttgaatt 2880
ttatttctta caattttaag ccagagtggyg ttgacctgtc acccaagecat ggttaasatt 2940
gtattcagca tgcaactage atggagtgtg tcagtettca attcatttec ttecattgtte 3000
ttaagttitt ctgccacaat taaaccccac aagttagtca aggtgttgag attttcactg 3060
cttettaaty gattgecaca tteccctgagg tagtttcttt tggtettaga gaattgtczg 3120
ggccagettt totcacctoce actgtatgga tatttttctt ttetaagatc ttgaesatcag 3180
aagcettttet cctaagtgta aasagtagete tttgtcatac aactgtageg ttttctgaaa 3240
cagagttcag atgaccttga gtctaaagtg gctaactttc caaggtgtgt atcgetttac 3300
caaaaccatl atttitcaag gattcaasaga atgtgtltac aattgalaga aaatggaagt 3360
ttaaaaaaat taatacttta tagcatgttg aaatgagggc agccttatac aaagtcatac 3420
tttgagettyg cctagectat tgtgatcaga gaataatgta atttttgett acaacttggt 3480
aagcaggtca gttattctaa cttatcttet gattagaaca aaaagatgta aaaacttgaa 3540
aactattggy aaaagaacaa agagtgaaga ggacttttga gtgctgagga atgtggcage 3600
ttggaaaaca aactttttag gcagagattec tttgctaggt cagtttgata aagtgageat 3660
aaccgtattt ttaatcttta atgctaatga atagcataga tgctaataag catectaggte 3720
tataaaaagt cagctttgat agtgtatata gatggctita aacattgttt tctagcatit 3780
aaacacttte aaatcatccyg gttgcttgat tgggectage tgtctaagag gagagaatga 3840
gcccagatga ggaaaagaga ttgattttac tgagectagaa tgagaggaga gagggttgag 3900
tgaatgaaaa gaatagctca tgtgctccece tccatctgta gtttaagagy gogttgggtec 3960
ggtgttttge ttgttttcte gtctgtaaat tetttgattc tctgacacca ctcactatat 4020
ttcattgtga atgatttgat tgtttcagat aaaggggact gcaataatac cttgtgacat 4080
gaaggcaaga tttattcatg ttagaggcag getttgtaaa atgggccact cttecaattg 4140
acatttgttt ttatagctgt ttteactatg aaatacaatc taatgectga ctaggttaaa 4200
accatgttgt aacaatagtt cactaaaatt ccttactgat atacagctta tgttgttata 4260
ttccaaaaag atgaatatta aaatttgeca ataatgttta tttaaatact attttettca 4320
gaggaaaaaa aactatttta tgcaaaggag aaagatctat acactatgac tcacttcact 4380
taaaaaaaaa aagactaacg gaaatgacat ggagagactg ggaagttcta gtcatcttga 4440
gtgacccatt agatctaaat gttettgttt agecectggtt tgagtgaact aaatttaggt 4500
gtctgatcag tactttggaa atggtogtaaa tgectttgta attgtetgga ctgatattag 4560
attaactggg agcacaagta gaaatagtga aggaaagaac tttttgctat tgttatttga 4620
catcactgge atatttatag gaatactttg gtgtttttgg aagtaagtaa accaaccagt 4680
ggttctaaaa agtcagetyg gggataatgg taatgecget gtttettage tgcaagttat 4740
ctgccgttac ttetceceteca ttttgeattt tatcttgaat agetcctcaa aacctattaa 4800
aatacctggt attgaataat gtaattgaat gtgtactgaa tttcacagty gaaatgaata 4860
agaaatttcc tgtggaggtt ttttcactta gcetactgaaa taacggectt ttgttgtgtg 4920
attctttcce ttttctcttt gttaaagaaa actgtcttgt gatettgtag attacagaat 4980
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cettttggeca atttoctgtte ctagecactge tttttettte tttcetttett ttaastagza 5040
atggggtttt getgtgttge ccaggttggt cttgaactce tggecttcaag cgatcctcce 5100
accttggect cctgaagttyg ggattgeagy cgtgagecagg tacttttict gaggecetgee 5160
tgagcoctata tatattttge acaatttgge attccteccct acagtgttta tgetgatttg 5220
tttctggtaz caactaatac lggeaaatcyg getgygeaty ttactttatg ctgeccatat 5280
tcaggaaaat tggaattcta getgggtcat tgttcccaga tgatgtagtt tggcaccage 5340
cattccatgt tcacatttty agtatccagy agggetgggg actttggagt agttggtgat 5400
tecctetgee acatttcact ggttggteac tatggeatce tttccaccac actagtagte 5460
taggttctca gatgttgett atgagectge aatggtttct agtttcacac tgcagazatg 5520
agtgaagceg gttaccecgtt aatatggtee catcatcact agagtaattc attgttctaa 5580
aaccagatct gagtotcteca ctectetgea actacttctg attctttecat aacacttgta 5640
aagtccaaac tectetttag catggecagec agettccagt ccttcecctec Latglyggelt 5700
ccattctage cagacaagaa agggcagegt tctecaaact catcctegee ctteattect 5760
ctataccatt gctgagcact ttgttgagga tgcctctecce gttcaatcta gettgeatet 5820
tccagetega atgtgtgett ccttgecaceca gagttttgtt cegtcacetg tgtgtttoca 5880
tacaagctgg cacatatcte ttctaaagec ctgetgtcat tgtagetgey totttacaaa 5340
catttttttt ttaaattttt ataaagtcaa ggtctcacta tattgccecag gotggtcteca 6000
aactectggg ctcaagtgat cctectgect tggectccca gagtgetggg attataggta 6060
tgagacactg tgeccagetg tagetgetac tttatatecc aggtctatet ccaatggage 6120
ccaagcttee tgaggcecace tgttgtatet ttectcattca tettgaagte ctcetgectect 6180
ggcacagagt aggtacctaa caagagttgg gattgaattg atggtcagta ctttgetage 6240
ctgatggtat zaagatgtac azaacatgtt cctggetcce actctagggy ggcaatgatg 6300
gaaacaasata gattagccca cattagtace aatagtagag gtcactctgy gagaaggece 6360
ccaccacatt ttgagtcatg gcctaatgag gtaatttagt attgecctget geagtggett 6420
tggaagaaag gctggecatte ttagecagta gaagectgata ccactgattt gtttcacaga 6480
agctttaaat staacaataa atttgtgett ggectacggt gaactttaca ggcaacttgg 6540
aggtaatatg tttgtctcte taagaattgt tgaattcctc ttcccteate cctectgact 6600
ggttetcaca sgectagegg geettigeat gtggttggtt catasaatac tttttgattt €660
tgggatataa aatatagttc tccataaaat aacgactgtt accaagtctt tgattttttt 6720
tttcaaacta taaatggtaa tgacattctt tggecetttga teagaccace cttaggggea 6780
agagagtagl ttcatgtlLlt gctttlltcta gtgtccccty tgtctgggta tagttgcagt 6840
ctcagctgte atactaacag tgctgagtga gtcccttact ttetitgggt tttggtttet €500
cccttgtaaa aatgatcctg gactaactga tcattaagtt caggtcaagt aatazasate 6960
cttaatgtac tczcaaatac aatttaatgt tcctgaataa tccttglbaaa aactgcageca 7020
gttactcagt tttgtaaggt gtggttgggt actattagge tcaaaagttt ataggagett 7080
tgtgagtatea gttaacaact caasagaatg gggtgtittt teccgagggg catgaaatgt 7140
ttttgataaa tagagttecat ttgacttggt aatgtggaaa atgagtagec ctgacacgta 7200
cgctatgett ttgeagttlt tcteteaagt agcaalttggg tggetttlee tgtaaaagat 7260
agaggaacty attcttgaga atttacgaaa gcttcaaccc taactaggta tgcasagaat 7320
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agttgecctt tatgttotaa ttttaggaag aaacctacat ctggtctaag tttcatttga 7380
ataatatgat agtttacaca tetgeccatat ttgagaagaa agtacctaag teteccagecat 7440
tttagaaata atgctttact ttgtgtagaa atggtcttta gagtttaéta gctgetgece 7500
tetccttttt caaageaget tgacataatc atgagtatct tgctgacage ttgtaaattt 7560
tgattgtatg aazactgaaa ataagaccat ttcacatgga agattcccte ctgccctgaa 7620
acagccaaag aaaactgtag ccatcaaate tattgatcte tgggetttgg tacaagtcac 7680
actactacaa atzaaataat accaagtact tataaatgat tttcagtcet tttaaagttt 7740
atttttttaa tatttttttt gagatggggt cttgetgtgt cgtccagget ggagtgcagt 7800
ggcacaatct tggctcactg caacctecac ctectggget caagtgatee tcoccacctea 7860
ggctecccaag tagetgagac tacaggcatg tgccatcacg cccagetaat ttttgtattt 7920
ttttggagta gagatgggat tttgetgtgt tgecccagget ggtcttgaac tectgggett 7980
aagccatctg tetgecteag gecteccaaag tgttgggatt acaggtgtga geccactgtge 8040
ceggeccage cottttttta agagaaaaac gtatgacatc gtteocgattta ctgagtgett 8100
atggttttac taaggcagta aggttttatg gataccctat ggtaattaga tagaattagt 8160
gctctgaagt cagctctgta atatggactc agaghaaaca tggcaaaggg acacttaagg 8220
tctgeatttt ctetgggaaa taaacgtatt ctttactact ctgaatctag tgctgggaaa 8280
ttectaaatee ttettgagga ttaaccactt gaagtazagt tttgggtcec aagtaggett 8340
gtgtccotgt ctecttotet ttactttteca gatgtttett coctagagact gaggtatatt 8400
ttacttttac agatgaagaa ggaagcctcg geotgtgtttg tggettttgt gggtgagcaa 8460
catcacttgc aaagataaga tgagcatage aaaactagge tttcaaaata atttttaaaa 8520
atttcttagt gattagaaaa ggaaaactct tcecttgtet ctgttaagaa acgttttteg 8580
acttttttece tttctlaatg gatcttital tggcactict cttoctttty cagaatctta 8640
cttaaaagtc actacgttac attacagcaa acagcttage taatttttat ccagatggge 8700
ceccggttaca ggattgtaca ctattgecgaa tttcttacag gaaagtgaac atcaagtaat 8760
tattccaaat agagttctct taagaacgtg agttacttaa aaatgtctaa ggatgaagtc 8820
acttctgaat ataacttcac tcaagagaac aaataagcaa actgcattta gcataacatg 8880
gtaaattage tttaactcte cttgatgttt gaacatttgt cgetgttaac tactgtttca 8240
cttttecaaat agtcaggget tagtttgett ctgtaaggat aaagggaaaa tacgecttca 2000
ctgagtoata aatatttttg tggctaactt tbgecacagag aaaagaggec tctaagaagg 9060
tacccagtyga attttttttt cggggcaggy agagaatatg tcattttttg gtttgttgtt 9120
gttgttgteca ttgttttget ttgttgtttt tactctgaac tgaactgtat cttgacagea 918C
cttttgaatt aagagcatta ctettattgt tectctactac ctggacgeca cetecctgtt 9240
gecatagtgt tazggatcat getccgaggt ggggtgagge agaatgggge caagatcaga 9300
aagttacatt zagctacatc aggtttatac aagcataaaa ccaaattttt ggagcagtec 9360
ccagaataca acctggttta gccacaccta aaggttgetce ttgaatatte cttgagaate 9420
cacatecccta gastgetggg tttcaatggg coctitatgt acctatcatyg gtgteatttc 9480
tgagcattte taaatattce ttecatgtett actgacagtt tttcttgaat aaatcttagg 9540
aatattagtg ccattatcag tattttgttt ggtctgttca caccacaaat aactacccag 9600
gtctgetact tgecccctatt tctctacctg ctaatgaaza tgettttgaa agtttgagta 9660
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acagtattgg agtgtgcaca gtggtattgg taggttcigt actcatcctt aaccacttgt 9720
tttecateett tgtgagetty aagtttetce aaaaaattta tcacaaaact tatcagacat 9780
agttaataca ctcagagaga gaatcactga aaaagtagat gtagtttaac aaacccagtyg 9840
cctttttttt acccatgaat acatatttgt caactaaacc tcattttgea acttgttcca 9900
ctactcgaat ggtaaceaaac ttttggttte ccaatagatt tggaagatgt tgettttgaa 9960
agtaggaaat agatggcttt agaagatgga agaatatttt gtttgaagtg ggagcgtggt 10020
atgtccttag ctgtctgtga aatgcagetg aagatgggtg tgggccttea tctgeatttc 10080
ccatctteag tttgaggagg tagttaccet tctaaccact taagaactge atggtacatg 10140
ctgttttatt tacagggcaa aactgtgctc ccgtagtttc cctggtgett geettcacgt 10200
taacacagtg tcatcgtttyg gcagtgttta tgtgeccaggyg tccatgttag aaggaggaaa 102€0
ggtatagcga agttaasggg tgcagttgge cteccacett tagttttgta agtgecttta 10320
aagltttgatt Lttgtagglt galcataagg aagtyataay tatgttaggt tatttgtggt 10380
ttgagctaat tttagtetet ttttacaget tgctttgtat cctttgecat taaaacatge 10440
tttctagaaa gacaactttt gaatgtagga cacagtctat attctatact tggctacatt 105C0
tcaaaaaata ttttetcagt actttggaag ttggacagtt ggaagcatag tgacagtatt 10560
taaaaatctt tgattccgge cygggeatggt ggctcacgec tgtaatccca gecactttggg 10620
aggccgaggt gggtggatca cttgaggtce ggagttcagg accagecctga ccaacatggt 10680
gaaaccctgt ctctactaaa aatacaaaat tagecgageg tggtggtaca tgecctgtaat 10740
cccagetact caggaggetg aggcaggaga atcgocttgaa tctgggagge ggaggttgea 10800
ttgagccgag atcataccat tgecactacag cctgggggac aagagtgaaa ctetgtctca 10860
aaaaaaaaaa aaaaattaag tgatttcttt gctttgtgac acttctactt ttecageaag 10920
taaattatat tctttcatac aggtatgaaa ttettgttec aagotagtgg ttaaaasagge 10980
acagttgata ttagaggatt tgtaasagat tatgaccacg cctgcaatgt actgaagcaa 11040
ggctttgetg ggectgtgtat aggasacctt ccecagecty tgeccttget tgatagaaca 11100
ttttgetecet aagggtaggt goctgtatet gtctecagta ctggttagtt tcacacagaa 11160
cagttgtgtt tecagagettt agtcotcaage tgecocctgete cectgaagea gecaccctga 11220
gcatgtgcac tcacaggagg ggacatgtga ggtcatggaa gaagacgact caggaagaag 11280
aagacttggg tttgggttet gactetgect ttgactgttg tgggattttg aggagttgea 11340
tacaggatct gtaaaatgta gtcattagac tagactagac agccatatag cattacctag 11400
atgtaacttt ctacaaagac atggtcacag gagaagacca gagggtgggg tgatctttet 11460
ggaaaaattg gggcttcatg ccttactcat getagatatg gtagcattat atggetgtge 11520
ctgatceccee taatctaaaa gtgggacaga actttaaaat ttcatattaa ctcaaattaa 11580
aacttgaaaa aaacccatta tttccttaaa aataataaaa tgccctgtgy gggcataagt 11640
cacattatat tttaaaattc ctgaatgcca catggatgza tgtagttcct tttgaaattc 11700
ttcttttgte taaagaggaa tgttggattt tgtaattgga ctaaaaaatc ttccatttga 11760
gagagaaaca gtctgctgeca tgttctacce ttgttcagga taaaacccac taatagctaa 11820
catttattga attectgtgtt gtgocteagg cactgtgeaa agtectttac atgecaatget 11880
gtttattata tactgtcaat tggtctataa cagcaggaaa tgtttcagga ggacaatgag 11940
gtcecagace cteagtette tcctgtgtee tggattcage ttcacaatag cactatggea 12000
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gtgtggccac tgcttcaget tccacataca tggctgtgaa gagagacagg ggattgtget 12060
aagcctcece gatttattag gacataggag gagagagttt gtagtttttg acctttgect 12120
agttttctaa cctetttect agatgtcaca aattggccac ccacagtcat attttgettg 12180
cttcacgcaé tgctttttaa aaaagagaag agtttaattt gtgccattgt ttataaatga 12240
atcaggagas atgacatgca actctggatt ctggectecte ttgazaaatc tgaasatcac 12300
accgtctgag cttacactgg cagtggtety ctggactgag ggacacaact ccttttggat 12360
gtacatgtgt geogttgcaga gtttaccaca gtccecacagt gggtcacact gtecttgteg 12420
gtgtacacta cctagecactt gagttitgecaa ccectaccce aageotgagtt ttctegtcaa 12480
gettgatgtt aatgttatgt gatgettgge cttgtaggta tttggtatat tategttaga 12540
taaaattgaa geaaagggct aaagggttgy tggectgagg gagtgecctt gacagtaaag 12600
tetaggataa aatcattgge caggtactec ttceettecce goecttecte ttttetettt 12680
atccleagee tcoottetget attttgagga agttagaage caccaccatt tttteccace 12720
tecaggcaact gagtgtoget gtatttetgt ccecatgttca gttatttcca ggaactattt 12780
ttgatgacca acttgaagtt acattgggty ggcctaatyg gggctgataa aagaztgagg 12840
tgaccaaata tgcttgcact gagacggcta cgaagtaagg Lttitaatga clbtgclbitgt 129500
gacttggtca ggagtgatac catttgtcat gtgtccaact tcatgactaa atggttgete 12560
taccttatee tcatagetat aataaaataa aataaataca tacattgeag ggaggaatgt 13020
atcttgttaa aggtetctee ettttageaa caaaagtaca tattatgttg tagaacatge 13080
tttttettty atccttctty aacacctatt actctataga ggtatgttgt gtatggcaza 13140
ttagaacaag caatagataa ggatgattct ttaccattat aacccagtca aggtctttgt 13200
cctaagtitt gtacctttet ccagagggaa aggtatttgt atttatttat ttatttttga 13250
ggcagagttt tgetettgtt geccaggetyg gggtgeaatg geacgatcte ageclcactgt 13320
aacatccgee teccgagttc aagtgattet ceotgectcag cctecegagt agetgggatt 13380
acaggtgect gecacgatge ccggectaatt tttttttttt ttbttgtatt tttagtagag 13440
atggggtttc atcatgttgyg ccaggetggt cttgaactec tgacctcagg tgatceatec 13500
accteggeet cocaaagtgt tgggattaca ggcatcagec actgectccg gcoccaggtatt 13550
tgtattttta gtctctatge cttaccgtet cagatcagga ggatttggty atttatcgaa 13620
tgtgggggaa ggggaagaag aggaaacggyg aggaatgttc cagattaggg aaatagctag 13680
atggaagatg cagccectca tcaaggtggg gacacaggaa aaggaacgtg tgcazagaag 13740
atggtgatct ggttgtgacc atgttgttag aggacgtcca gggaagcatc tggtaggigyg 13800
tggggtgttt aaatatagaa cattcggaga atgctccgaa gcttcagaga accettccca 13860
aaaggacaaa accagctcag tgttttagea ctcegggate atatggecatg acagcatgge 13820
tgetttatac ttttttghtgt atgtgaaatt aaaaccaacc actcaggacce aatttctetg 13980
aagctttttg tcaatcttte atttgetttt ctegtctaga ttgtaagete cttgcageca 14040
gtgtctgttyg attcagtcat tcaaaaaata atacatgaac agctactagg taccaggete 14100
tgtgetggge agttgggata tgtggtgagy aagacaaact tggtcectge ccttaggaag 14160
ttcagtagte cagcagacaa agtggetgaa taaagataat ctcagttcac agtgatzaga 14220
gctettacag gectaggete caggtgctgt ggggatgetc aggaaaaggt atctzattgg 14280
gattgggagc aggcaaaaca aatamaggat agtgtataaa ggtaatatct agttgaagtt 14340

73

-185-




WO 02/092772 PCT/USO2/15301

ctgaagggea aggaggagtg agcctgtata thctctgagt ctectccctaa tcotgggattg 14400
acttettgte cgtctctgtt catattaagt gtcacctagg cttgaaaggg tgagatcata 14480
tttcacttce tteoctetttyg gtettaacct ttetetgeta cccectcaca caatgeatat 14520
geoattattet cttattgtat atatttttoe tctettcctt ttecatgtttc ctetgecatt 14580
acttttaacc tcgactgcca tatggeetet aaacgettce agaagggtag cctagtggag 14640
gttattccat catggecttg agetcatgey accagatagt gaaggeatct gtgtaggtgt 14700
cttcteccage agggtgatat ttgtttcatt gtaaattttg tagecctaga acaccaacza 14760
cagtgcacag taattagtag gcaggcagta caggattcat tgaagtgaag tgataacttt 14820
tatccaagta tgtatgcaga taatctttga tttgtacaaa aaaaattata ttttaatatg 14880
taaagatttt ttaaaagaat cttcaagttt tagecttccec actaggaata tattgaaaac 14940
atgtgecotag ttcactgact tgcagetgee actatgagaa taaaggtcte atttagttgt 15000
tytgaatttt aagggatatt ttcaatgatg ttggctggtlb tatcccatta tgtggtettt 15060
tttttttttt ttttttttit ttgaggtgga gtctecgetect gtcacccagg ctggagtgea 15120
gtggcgcaat ctegactcac tgeaacctec gectceoggyg ttcaagegat totgotguet 15180
cagectecta agtagetggg attacaggeg cctgecacta cgeccageta atttttggta 15240
tttttggtag agaagggttt caccatgttyg gtcaggetgyg tctcgaactc ctgaccteat 15300
gatccactca cttcagecte ccaaagtget gggattacag gegtgageca ccatgeccag 15360
cctatgtget cttattagea attctcagta cacagatage tttgagtgat tetttcaagt 15420
caagtacctt attaaaaaac tcaagtgtac tgataattat cttactttta aatggctaag 15480
tgataagact gaatttttag gtactgtaac acttcagatt acagattctg atatttttat 15540
ggttatttat atttatttat ttttgagaty gagttttget cttgctgect aggetggagt 15600
gcaatggcac gatctegget cactgeaace toegoctece aggttcaage gattetectg 15660
ccteagecto ctgagtaget gggattacag tcacccgeca ctacagecgg ctaatttttg 15720
ttatttttaa tagagacaat gtttcaccat gttggeccagg gtggtectege acttctgace 15780
tctggcgate egecegecte ggectecccaa agtgetggga ttacaggegt gagocecaccge 15840
acctggeoetg gttacttaaa tttaaataca asaattatgt tgattaattc tgaatgattt 15900
cctgattget ccccgtttac cattcacaca tttattaaat tettcgettg ccatatagaa 15960
gcagtctete tgecatetat gecatataga taacagaact agctgtctge aaaccactga 16020
aattgtgaaa acatctccece ttttttectg tttctaattc tagetatgag gattatatac 16080
agaagtagte ctggatttga tttttttttt ttttbtgatga ttgttttttg atagttgttg 16140
actacaaatc atttaaacgt ctgaaagggg aaaggtttte cttaaaaatg gatgacaaag 16200
gagaataaaa aggtattttg actatttttt tgaatgstga gttttttttt tctetttctt 16260
gttttotttt ggagtcattt atgtgtecact gagtggatac catggaacat gtggcagaag 16320
tagatatatg gggtaaaaga accatagttc ataagctcct tgacagaalc actgaagtgt 16380
agccgttata tggecactgt cgcaggggga ggcageagtt ttgaagaagg ggatgagtaa 1€440
taatgagtga taaaaaggca tcctggatag aagaccaaac totgcagaag accccagttt 16500
gattatgett ttgttttetyg atttgeqgag gagagtgasa atgcctgagg ggtgeggggg 16560
agcacatagg gtgtatgtgt gtgtgtgtge gegtgecagat tctetetttc actgtatgta 16620
tttgtatgea tgtatgtatc ttaggactta agetttctag tcaataaatt gecatagtgg 16680
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ggaattgett sattgettgce cttctgttgt tgtatttaat ttaattttat ttttaatgat 16740
ttttttggtyg gggtacaggg tcttaactat gttgtccagg ctggtcttga actcctaaac 16800
tcaagtgate cteccgecte gggoteccaa aatgetggga ttacaggtgt gagecaccat 16860
gcccagetta gttgtatttt aaatgggect gtttgeagea ttecctacte cecttagtit 16920
acctggctea caacctgtct ttccatatca aggocttetght cacccectgge ccatglcagt 16980
gcatttgggc agcccaccca geoatcatcac ctcatgtece agggaacttc ctgttecctet 17040
ctteccageta titcecttece tggecagttga gatagtctet acctttgace tactgttaag 17100
ctcagacctt ctgctctcta gttacagect ctgtgetgee agattececcte getcagttge 17160
tttetetagt ttgggtttte tectttatte agatttecayg ctgtttetet cotceccccea 17220
ccgcagecte cteacttece tecttatgea totgagactg tggtcagteca ctttagatge 17280
tgccteteca ctgtacttgt gtccatctte ttacctacca cctcoctagece tggagocagge 17340
tettccectg tetttgtett cclgyggecca ggetcctaag cgetgetgga aaaaaaatcc 17400
cccagtattyg agcccctaga aatccagtet ttaatcccaa atctgtetee ceccageatet 17460
ggccateaga tctaaagett acctgecatc ctttecacct catttctcte acaggggaaa 17520
aggageettt gectectagag tetgegetee tgaccectte ccatctcace tgttecaagge 17580
atcttgcaat aaggggttgyg tgactctega ggaatggatce ccaggeccctc cctattatca 17640
tettatgtat gecagttcaa cgttctcage ttectecage cgagacggec ccteccageca 17700
ctgctttata ctctocettct ctggttgaaa tttttgaagt aaataggtca ctetgeccat 17760
cgttcatctt ccagtcacte tgtgtgttta tcttcecaggg aagtgagget ctatgetace 17820
aagccactga aataattttt ttttttttec agactgagtc ttgctctgte acccaggetyg 17830
gagtgcagtg ccgcagtett ggectcactge aacctctgee teceggette aggegattct 17940
cetgoeccag cetectgagt agetgggatt acaggtgect gtecatcacge ctggetaatt 18000
ttttgtattt ttggtagaga tggggettca ccatgttgge caggettgtt ggcatgttga 18060
ccatgttggc caggctagcoe tcaagtgate cacccgtcag cctecccaaag tgetgagatt 18120
acaggtgtga gecacegcac ctggectgaa ataattctty acaagatctg ctteccttgtt 18180
actaatacag tggatatttt gcatcctaat tttaatgcag ttcagtgtgg tagacctgta 18240
tttgcatatt gaatattcce ttcectgttt taataactct attttttect tttcttttat 18300
atctectget tetctageta gtectagace ttactcatcog gtgtettete tgtttgttee 18380
tcaactigag gagttectac agggtttacc caatctgetg cttteattta geoecocttttgt 18420
tctttttgag ccatctcatt cactcaccca ggatgtagca tcggeccttg aattcagtgt 18480
gecacacatac actgtgcact atgggacage cttcagagge actttgttece tgaaattgtg 18540
gtggtecttty cctctcatgg agecttgeat atgetgttte ctetgectgy aatatcetac 18600
cttttactta actgattete gttettetit ccagtecacat tttgtacatt tettetggga 18680
agctttctct gattlccccl Liccacaggt ccaagttaac tgecttgtct aggtcctececc 18720
atggeccctet gaaggcctce tttecatagea ccatgtetga gtatactgta ataacacgeca 18780
ttgctectgta atagocctgtt tacttaccta ttgeccaagta atctatcaag tcttetaaag 18840
ggeggggetg cttttgttet agtcatttgt atctcttagt acccaatata gtgtttggeca 18900
tatagaaaat acccaacaag gcecagleocgea gtggelecata cctgtaatce gagecactthg 18960
gtaggctyay gtgggcggat cacttgagygt cagygagtity agaccagect ggccaacatyg 19020
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gtgaaaccct gtctctacta aaaatacaaa aattagccag gegtggtgge gggtgcetgt 18080
agtcccaget acttgggagg ctgaggcagg agaatcactt gaactgggga ggtggaggtt 18140
gcagtgaget gagatcactc cactgecacte cagectgggt gacagagtga gacteccatet 18200
taaaaaaaaa aaagactcca tcttaaaaaa aaaaaasaag aaaaaagaaa gaaaataccc 19260
aataagtagt tcclgaatga atagalgaga atgcigttta gaaggttcat gaattggaaa 19320
ccgtgattge tagggagget ttgagttgat ggtattgtgt tgaaccatgt gttacccagg 139380
atcaatttag attttacact ttgttttctc tgttcctittt tatagtaatt ttetgtatgt 18440
ggtgttttce ccecatgaga ttgtatacca tttctcageg agaactgtgt gtaatgettg 19500
gtggctcect catggtgect tgcatggaat tggacttcegt ttcagtggat ctgatcccag 18560
ttatgttaat gectegatgga getaagtcett atctcgaage agtccatgtc ttcatcaget 18620
ggccctgeet cocatgecctg cacagaccat goccactctgg agaggtagtt tccctgtgge 19680
ttattagtct tatgttccag tgtgctggec aagtatgaga gacatcagly gtalyagaga 19740
gtctetctea ttcaaactte gtaggttttg tagetgggac tgaccagtge tgacaggaaa 19800
tagaggcatt tattaaaagc cagagatttt tcaagttgea ggaagcaaag ctcttgttag 198€0
ctatgatttt gtggtgggtt tggtagtcca atataaaagt aaaaactgga tgacaatggg 19920
aggagcatge ttgggtctec aaagttagat catttttecet aagtaatttg tctttaasct 19980
tttactggtt tggaatttce tgagattttg atcttgeccag aaagtttata gcaaaagttc 20040
tgagcagatg acacttttge gtetgaaace aaatcattgt ttttgttttt aacttttttc 20100
ttaatatatt ateccttagtt cageocctgaa gattattctg ttatttghtgg atctcaactt 20160
teccecceate tectggatcet ttgtgaaatg aatggtatta attgaataga gaaggaagat 20220
ataaacataa acttagtcaa aaacttgttc ttgactagge aagttggget ttatagettt 20280
gagctgatga catgtctatt cttgtgaaaa agggatttit agtgttggtt tggottettg 20240
ttatatttga tttattatta ttatcattat cattattttt gagacagagt cttgectectgt 20400
cgceccaggcet ggagtgcagt ggctcaatct cggectcagtg caacctecge cteccaggtt 20460
caagcegatte tegtgectea gectetggag tagetgggat tacaggeggy tgccactaca 20520
cctggetaat atttgtattt ttagtagaga caggtttcac catgttgget aggctggtct 20580
tgaactcctyg acctecaggty atccacctge cttggectee caaagtgetyg ggattacagg 20640
ccttagecac tgtgectgge tgattttttt tttbttttit tttttaggtt tgttttaact 20700
ggaactttac gtgaatgtaa ttgaatttag aataaaagca cttaatttca cagtgtgcag 20760
tgaactttct gttacttatt ttaacagtaa aaccccttge agtaaatgac ttggagcaaa 20820
gattgctttt ttaaaaaatg ttttaatttg tttttctttt cttgagatgg agtcttgectc 20880
tgtcaccagg ctggagtatg gtggcgcgat cttggetcac tgcagectee ccgectecta 20940
ggttcaageg aatctectge cteagectee tgagtagety ggactacagg cacatgecac 21000
catgccrage taatttttgt atttttagta gagacagggt tlcaccatgt tggtcaggat 21060
ggtcttgate tcttgaccce gtgatccace ctecteggee teccaaagty ctgggattac 21120
aactgctyggyg attacaagty ctgggattac aagegtoage caccacgect ggccaatttt 21180
tttttttttt tteotttttga gacagagttt cactctgtea cccaggetgg agtgecagtgt 21240
cacagtcaaa actcactgee agecttaace tcctgggete gaatgatect cetgectcag 21300

ccteeccaagt aactgagact acaggcatgt accactgtge ccagetaatt gtttttttat 21360
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tttttatttt ttgtagggac agggtctcgc tattttgecce aggctagtct acaactcettg 21420
ggctcaagea gtcectcectge cttgacctec caaaatgtté ggattacagg gacaagccac 21480
tgcacctgge caaggattgt tttttaagtyg aactgagace cagecttatt agtggtececa 21540
gagcagacct gggacctgaa gggaaccctt ttcttetggt ccagegtctt tectetgatg 21600
ggctacttte ctggagectt tgattgecty tcatcagagt aactgagttt gaacagagta 21660
ggtagttect ctccagacca ccacactcac cagetttecat tetgettete tegtttagac 21720
tgtggttctg aatcectecagt tctatttact gagtgttttt aaacataaaa atgecctttta 21780
atgagattga aggccagagg tgggacagtt gaggacaasg tagaaataaa accttcaagyg 21840
cggggttgtt ggtgggagte tttttttgtt tgtttgtttt ttgagactga gtctecgetet 21900
gtcacccagg ctggagtgea gtggeacaat ctecagctecac tgeaacctee geetcccgag 219560
ttcaagctat tctectgect cagoctectt agtagetgog atttcagget cccgecacca 22020
tgceccageta atttttgiet ttllggtaga aacgyggotll caccatgtlg gccaggectgg 22080
tctcaaacte ctgaccteag gtgatetgte tgcctcagee tcccaaagty ctgggattec 22140
aggcgtgage cactgtgect ggeagggagt cttatagaag ctgtegtgga caatgtggga 22200
agtagtgage ctttgtatte cagtatgetg ggetccactyg tgettgetet ggeccccggt 22250
cgctectetgt gtgttattga gtecccatee acggecatac tettegtect gettectetee 22320
ttaccatcct ctccccgeta gtggtaccac ggctaccact agcaattact gacatgtggg 22380
atcttaggge tacttecccta taaggetgca gggcatgtog tgttggetac gogecatggta 22440
accatggtag ccctgtggtt ctecacatgt gogecttgtg acctgggatt ggetgeagac 22500
tagtaataaa ctgcgtecttc tggtatggaa tctgtctgta gttgtacttt ctacctctgt 22560
atttaagggg agatctgtaa cctaccaatg ccagttoaag aggatggatg atagagatgt 22620
taacaaacag ctgaaazact aactacaatg gcctgcaaaa tagaacagca ggtttttgtg 22680
gcaaaacttt gtgtccetga gtttgttttt taaatatcct catataatct gttttaaatc 22740
gagaggcttt gggtaaaage catggctagt cttacatgte atggagtace tagettgtga 22800
ggttcacagt ttattattta cagagtgtcc ccttaaatct tetttgggte ggttcagega 22860
atgttgctca gatggacttt tttggctgac atagagtcaa aatggtaatc aagcatgaaa 22920
gtacagacag tccttaacgc acaaatgtgt catgcttgaa aagttggaaa gttggttcte 22980
tggagctcetg attgtattet cctgtagaat cogtgttgtyg aatggtggtt aaatcccaaa 23040
tgagtccgta gaacctatat aatctgecaat atacctgeag tattecaatt aatatgtaat 23100
tecceocatag aactatgtta atgatttgta tgtatggtat ttaatattat acataataat 23160
gattgtatga ataaaasaca ttctgggctec catgtggaty atggggtgtg tgtgtgtgte 23220
tgtectatgtg tgggtggoty tgtgttcata gatcectttt cctgeaatec tggeactgga 23280
attggtttta tcatttccaa ttaagtttca ttcccatgaa tittggagta cagactgggt 23340
ccaggtatgc agggcataga ttagagccoct gagaaatagg attaggetgg aatktgcetggg 23400
ttggagatca gtagetteca ggaacacttt ttgggectgg ctgtcttcat tatccccttt 23460
tgttttetee tggggtetoe aggtattgec ctgtttigtt cetctaatat cacttttttt 23520
ttttttetge ttttgaccag ggtttttgec tetggtctac aactgaatat cctatcagac 23580
teteclkyatt Ltgaaalaaa tatalagbtbt tlhttgagglg tlctagecgaa tilkctazale 23640
taaatgttgt ggcagagtta ttacatacta attttgctat gagaggttgt agaatcccag 23700
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atgactaatc ttgtaaacca tacacgcatt tccatctaat tctccattgt atatcatgtt 23760
gcagaaaata acagcectcta gagtttacat tgccteccttt gactatattt cttatttaag 23820
attagtittc agataagacc ttttcatgge agtacataac tgtacagagg gcttccaact 23880
tgtcttggga getctecatet ctgggagaca tcacattacc cactgcccce tgcccoccege 23940
ccccagectg gatgecactca gectgtacce catttctgte ctcagccaaa cactgctgeaa 24000
atgecaagage titcaattge tageccagtga agatgcagac taagggattt ccatgtagaa 24060
geccgetett ttcagetgge tegtcgagag ctggaggece cttgettgtt cacatgagge 24120
tttttgtecce tgacttggtg geotgectgttt cacttectcag cagaaaggga cacccttgec 24180
cccecccaga aaggaagatt tgatgtacca cttccgaaag gttcagtceygg geatcactght 24240
aaccaagaag ataggtcagg tgaggctgga ggtggaacag ggctgctege tagaactcca 24300
gattgttcca caagtgectt ctggragaga atgatggaag cttccgtgat tttttttcct 24360
ccttaatagt tatgagcaca gaagaggagec agattghctg gctatagaag ctgtcttatt 24420
ttttattttt gtttttgaga tggagtettt ctctettgee caggectaaag tgcaatggeg 24480
cgatctegge tcactgcaac ctecegectee cgagttcaag cgattctect goctecagect 24540
cetgagtage tgggaattac aggcatgege caccatgeca gactgattit tgtattagsg 24600
acagggtttc accatgttgg tecagtetggt ttcgaactcc tgacctcaag atctgcccac 24660
ctecagectee caasagtogttg ggattacagg tgttagecac tgcaccegge cgaagctgte 24720
atattaaata gcactttctg cttitageaa atttaatcca aatgagactt tagatttict 24780
tgctetgact taccagcagt tecttgaaac acatttaatt atttitgeca gaaaatcact 24840
caagcactta cgccattttt ttaccgtgaa aatatgctge attattttaa aatatattag 24900
aagtcagtaa ccataagatt ttatatgttt tctaatgtat tctgtaaget ttctgetget 24560
tttgtttgga aggtgtattt tgtaacgtag aggactgett tatctgettg taagettgat 25020
ttttgttttt actgtaattt ttttttcttt tgctgtatty agaaatacat tgagtaatta 25080
taaagtcagt ggcatgttta taagttaata tttgtatcta ttccttagtt actctaactec 25140
aaaacctaaa gtaatcttca actctaattt actctgacat ccagttgact geoccaagtect 25200
ccaacttaat ccttatcctt ttttttttaa agagatgeag tettgotttg tcacccagge 25280
tggagtgecag tggtgeaate atagcttact gtaacctcaa attcctggge tcaaatgatc 25320
ctcecacgte agoctetgga gtagotgggg ctacaggete ttgetaccat geccagetaa 25380
ctttttattt ttatttttta tagagacaga gtctcactgt tgctcaggct ggeccttgaac 25440
tectgectte aggeggaact cetgecttea ggecggteoete ctgeattgge cteccaaagt 25500
gclggaatla caggcccaat tttattcttg ggatgtataglb clgaaactct tteccttcact 25560
tcctteccaa gecttagtte aggeccttet catctgtggt cttcaaagtc gecttcaget 25620
ggttcaggte cttectttct gctgtatctt teatgggagg acatgttatg tatcactgte 25680
ctacttgaaa acttccattc cccattgatg agggtgttac ctccagattc ctaacacagg 25740
tgctgaagge atgectggat aaaggcacte ccttgatctec ctggeccaggt cccecgtacac 25800
ctgcagegea tgcteccacat tetgtcttta ctgatgetgt gtettetgee tgecggageca 25860
cccaccatte tattcacage ccctgectca geggagcacyg tgcctcccte ttectacact 25920
gagctgteet thetattgaa tecectettt tttgtagtat gggaaatatt ttattatgaa 25980
tactcttttc tetgttgect ccgtgaccac gttaactttg ccctaattcg ccttaggact 26040
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ccatctgctt aggggazagt taggatttgg ttacagaaag caagctgcta gaaagaacag 26100
tgtttagett ctgacaggea aaataggatt ttgcaacatg cttttecettt ttaatgetta 26160
gacattttat atgaattaat atttttattt ggttgettat acattacttt ctttttaget 26220
agaatgtgaa ccctatagga acatggggat tgcctttcac atctttgtat ecctcagtacc 26280
taatgttcag tcaccctgtyg gtcttgtgtec gtatatacat ttagecttcc ttaattaaac 26340
catatgtact ggtccccgte ccccaccece aaatagagag aaagaaatte cttgaatact 26400
acattgccag tatcaaacca caccttgata tectctgggg aaagggaggt atcagttgaa 26460
aagagaaaag aggttaaaat ctaggcatta aaatgtgtaa ggcttagatg ctggcaattt 26520
aaggtatgtt ttcctgaget taattttgat tgtgtgeaaa ttttaccteca tatctaactg 26580
taggatttag tcaccacata agatgygata ccteocataaa tccttcagaa atgtttgtga 26640
aattaaataa agccttattg aagactcage tcttgagagt catctaccta cctaacagtt 26700
attcttgaac agaagagtct tacttttecce tataaggcag tgtgatagec atctgtatat 26760
tecatataatt tatgttggeg cttacttcat ttaaaaatgt attecegtgaa tgcagttgecc 26820
aggcggtgtyg ctgatcagaa acgtgtacca atggectett ttataattat aagaggaaga 26880
ccaacclgaa acagtcacac asatgalbtaa ttbbtaablgt ggaggagtgc tgggaaagaa 26940
aaataaaaga tgcaatgcaa gtgtttacaa aggagcetttg agettgtttg aagtggtect 27000
tgggcactta agcaaggett aaagaatgat gtgattagaa gtggettage aattctaaag 27060
aacacaggga aggcgtctgg ccagaacatt ggtccectaga gcacatecgec tcctgacata 27120
ccatttectt aagttaatgt tttaccacta tacataggec ctcccetttg tttacccaga 27180
tttttttaat tttaaggatg tttttaataa cttagaatcc tgtaatttgt tgaacagtce 27240
tgtattccet ttacttatat tcettgagat tttataaaat attttttaca tgtcccaagt 27300
cttgattata tetttrttace tctigttaag aaatacttac ttttctattt ttatgctata 27360
tttcatgttt actgtagaaa acaaaaaaag taaaattttht ctttattcct atcactgcag 27420
cttataagca cictaaacat tttgatctat attttgeccaa tcatatattt tagttaazat 27480
tgttgttgac atzattgtag attcctgtge agttgaaaga aataatacag agctgagcge 27540
ggtggcteac geetgtaate ccagecacttt gggaggecga ggcaggcaga tcatgaggtc 27600
aggagtttga gaccagactg gcecaacatgy cgaaacccty tctctactaa aaatacamaa 27660
attagetggg tgtggtggeg ggcacctgta atcccageta gttgggagge tgaggeagga 27720
gaatcgtttg sactccggag gecagaggtty cagtgagecy agatggtace attccactcc 27780
agcctgggeoa acaagagcaa gactgcatct caaaaataat aataataata ataaataaac 27840
tttaaaaata aaacagagag atcccatgty cgctttgect agttccceca tccactgoce 27900
ataacatttt gcagaactgc agtacagtat cacaaccaca atactgacat tgatacagtc 27960
tgctcatett attcatattt ccecagtgtt actcgtatce acgtgtgtat geattgtgtt 28020
ttcaatactc ttttattata aagcetgtttt taatgtgatt caattctagg ttgttttgtt 28080
ctgccctecaa aaagecattce ctetecctaat catatcteccg tcataccctt gtatgttttc 28140
tttaaacctg ttttaagaaa gcagectacct gtaagagaaa tgagattyaa aacagaattg 28200
ccaatctgct tgtactttat aagcoctgttg attgtttaga tacggtttag ccagtttata 28260
gttaccctgg gtgctgaaag gtatgectgga tgatacctaa ccaacagaga accattgaat 28320
gecgttocaaa atgyactgaa geatcagecaa tgtctgaaaa aggcctgaca gtaatgtaca 28380
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tgtcaaatgg cccgtaattt aagcagagta gagtaagtag aagaataaac atgggga=ag 28440
ttccageaac agaggagget ttgagetttt getettecate ttgagtggat gttgttcetca 28500
ggtggtaata ggccatcgag ctttctccac tggotgecte tctggyggaac aaataaccga 28560
aaagatacte agcaccetgyg ttggtacata ggtggtcagt tgatttatac ttectggttt 28620
tcagtgttge ttgaattttc taaatggaaa cacagtacct ttataatcag aaaacaatcc 28680
cgagttttga tttgagggty ttgtaaaaag ttamaaaaaa aaaaacagaa atgtgaazag 28740
gaagttgtgt tagagtatit ggagttgaga aagcatgaaa aggacagaag agaagctggt 28800
tgtcaggttyg catggggtag ctacaagecac actgaccaga aagtcagetg gaaaaaaaat 28860
gtagasacay gagataaaac ggccaagyyyg ctatacaagc aaacagcaag gacctgagaa 289%20
gaaaaactag ttaggtgtga ctgtcagagt gatgtgtaca gtgtgatcet ttetgtgtaa 28980
aaaczagcag taagaattcg ctgtttacgt ttgcgtgtgt ttggagaaga gtggggaaga 22040
gtaggeactg ccagactgtg aacactggtt aggttattgt tatatctttg tattatatac 29100
actggacatg ttatttgtet aatatgagaa gaaattttat aasatcattaa atcttttgge 23160
atttaggaac atttgtgttt tctaatagtt geottctatac tattatctit attatatgec 29220
ctteatette tocagtgtttg getgttgttg tgattccett ttgtgageag tgttgaagtt 29280
agctaatatt catttctict cccttctttc accctcctec agagtctgat ttgaagtatt 29340
cctagetget acctataaaa gcaataagea agattgtttt acttttcaca aactcgtcct 28400
gttetgtgee tetgectegyg acatagetgt agtatagagt gttgtctece ttacatectt 29460
ctatcttaga cctactagta aatattaatg ctcactctaa gttcttectea attettttit 28520
ttttbttttt tttttttttt gagamagagt ttegetcttg ttgeecagge tggagtgcaa 29580
cggcacgatt tcggetcace gecaaccteocca cottetgggt ttaagcgact ctectgocte 29640
agcctectga gtagetggga ttacagtcac gtgccaccac ccctggeaaa ttttgtattt 29700
ttagtagaga caaggtttct tcecatgttgg ccaggctggt ctcaaactcc cgacctcagg 29760
tgatccacct gectecagect tccaaagtge tgggattcca ggcgtgagec accgecgecca 29820
gcecteottete teaattettc ctgaagectet ttcectgecacta gattcctecag gaagggettg 29880
tgggaacaat cttctgtgaa tcaacagtac atattcataa tagtttgtca gecagcctatt 29940
attttaaggc catttggtct gtatataaaa atgtttggat cacattttct ttctttaagg 30000
taaatatgtt attetgttgt cttctggtat aaagcattge tgtaaatgtt tgacagtcta 30060
attabtctttt gocttataagt gacttagggt tttttgtcta tgtgcccaaa ggattttttc 30120
cctetttete tetttttttt tttttttttt tttttttaaa cagacaggat ctcaccetgt 30280
tgcccagget ttagtgcagl gaggeagtca gagettectyg aagttttgaa ctectggget 30240
tgaggaacaa aggatttttt taacctttta attcaaagtc tcatcattta tgcaaccatg 30300
tcttggtgtt ggctgttttyg ggttgttctec cctcaazaat ccatgtgete tttcaatatg 30360
tagttttasa tetttttttt ttaatttcag gaaaatcttg aattagagtt ttccgttttt 30420
cgtctggtac attgettggyg tttecttett caggaacteca gectgttatyg tgtatgtttg 30480
atcttetttyg cctgtegtet gtttetttca cttectetca ctittttaaa cttcatttat 30540
taaaaaaaaa tttttttttc gagacagagt ttegetettg ttgeocecagge tggagtgecaa 30600
tggecgtgate teggctcact goaacctecg cotecccagygt tcaagtgatt cteoctgecte 30660
agtctceccaa gtagetggga ttacaggcat gocgecaccac goccagetaa ttttttgtat 30720
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ttttagtaga gacagggtit ctccatgttg gtcaggctgg tettgaactc ctgacctegt 30780
gatctgcecg cctcagecte ccaaagtgct gggattacag gegtgagecca ctgtgeccag 30840
ccttattaaa aattttaaaa acatacattt aaacttsaca gaaaaattat gagagagaag 30900
ggggtggtge caggettttt taaacaacca gotcottacat gaactcatag agtgataact 30960
cattaccatg aggacggecat caagecgttc atgaaggate tggcecccgtyg acccagacac 31020
ctecctactag gtccattttt aacattgggg atcacattte aacgtgagat ttggaggggg 31080
caaaactaca saccatgtca ctcagggatt ggaggagcaa gtaccaccta tactttggsc 31140
tecaggtagaa aggcaacata tccaggaaat aagetgetac cgtccagggt tcageagagg 31200
tgcccatecag cctgecaagt actcaagagt ccagecteta gggagectaat catcatggtg 21250
agctcttega ggeacaggga getgggaaga cagtgettge cacccotgee tgaatagtgt 231320
ttgecacagag agttctotty tgtettgatt gggtectect gecactggga atgetgtgea 31380
tbtataclagy tctctatctyg gecttgtttca gyggctccatyg tgaaaacctt cttgatatce 31440
tagccatcca cectgctcagt ceetagttty caaggagget gtggggagec tagattetgt 31500
gtcagataga atgtactaca ttcegtoteca ggaatgtacc acatcagaaa acagtgcgac 31560
ctgecagyaga agtagacgty aagaggcaca ttcttccgag azatgtttet ctcaacaccc 31620
agcattcect ggatatcage aggaaattac tcactgetag aaaatgecce atgagectte 31680
tgttaaggag gtcaagggag agaacagaga aagttctcaa agttgacttg gtcactggta 31740
ctttcttatyg cggttettat tttgtttgee atcgteatca tcatgetatg tetattitet 31800
caatccaaat ccactgettt caccttggtt ctttctgace ggtttggecac actcattcag 31860
taaatcctta tggagagccce aatgtctgea taattgtget gtgetgatga ccaagectaga 31920
cctacgagtg teggetcoctt tgagatgtac gggacagetc ttctgtcate tcttetggga 31880
agccteteoca ggettggtcga acagtggeaa gatghttaac agttgtacat gtgbcceatg 32040
ttccttteta agagectggy caaaccagac ccggtcgeag gtcatcgtag tatggcgtga 32100
gettectete teetttcotga cettttgtgt gatggcaaga acctgcagag tgacacaage 32160
agcaggcttc tgaggttgect ctagecctcag aatggccgte cottctecac cctggecete 32220
attgctgagyg tttcctttga agcaacagty ccggaacaga ctaggggaay cagcttggec 32280
atagctgtat gatttattac cacccattga ggccaaccaa agtcggcaag gagaggtacc 32340
aggtcagtygg tgcctggaag cttectettt cocttigecacc agatgtgact getetgecaat 32400
tactectaaa tttgetacte tegtttttac tagecaacct tgatgttttt cectitctice 32480
tgtagaatag acttccccte tgatcagtac tttctactca acactatttg tggccacagt 32520
gggaactcat tgaggacagg gaccatgaca ttactacctyg acccatcaac acttggcata 32580
acttgaaaty caaggacaaa aattggctge aagtacazatg tggtcttcac tctgaaggtg 32640
atccttaaaa cttggettty geatcatatt goecttaatst acctagggga ttgggtsaaa 32700
ccagttactt taaaagagtt ttacaattcl ggccttctag ctatcttgte ttcttaaaca 32760
agagcacaag atgaatgtat cttagtgaaa ttttatatgg tttgetttga gtaatettge 32820
gaagattgat ttttagcaca gtaggaaaga cacattctaa tagtgatttt tttccccgag 32880
tttatgtact getgttgeat gaaaatctga ctagatttaa tgttcctaaa gttetttgtt 32940
catcetgatt tttgcaggte ctagggaaag ctttgttttc ctcttaacct aacttagatg 33000
ttgtcattte atgagetttg gaggaagagt gtatagccaa ttgtgtaatg tctttazagg 33060
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atattatcte tgcaatagtt gtttataagg cctaagttat tcatgtaata atagtggece 33120
cggatcetgtt tectagcaata ggtatatgga ttttggttce tatatagttg tagttgtgge 33180
tttgagatat tgagcaagce cttttaagaa aggatttgge atccctcage cttcaaaage 33240
ttctcaaaat tgatcatatg ttattageaa aggtttactg cctgettcca ttgtatagac 33300
aatttatttt ttatgtattc cgttctaaga aggcagatga ccaaaagatc ttgcatctgt 33360
tgcccaagge tigtgactag agaggaaaga gataagaata cttttttaaa atcccatttt 33420
actaaatatg ttgaggaagt ggtaagatat attaatttgt tgagattttt ctgttatgec 33480
tattatatga zataggtact ctgaacalgg ctlcttaall aaalbatattt gataaaatac 33540
aacttgctte cectggagtt tagaagtcag ataactgcca tggagagecta tgetttcettt 33600
gttttaaaga tctgettatg aacatgataa acaggaacaa tttaatgttt tcaatatttt 33660
cttgtatttt actgcaagtt tatacacaac ataaatatgg gggaaggggg aaatgtttat 33720
accagagceca tectgeceat tetttectta cagaaggaca aaggagcagt atttatttta 33780
actacaaaaa tactattgta ggttttaaaa attccgtata ttttgatate ttgtgttect 33840
cttgaccttt =zatttgctaa atagtigcaa agaatgaagyg taacctgecat catcttetta 33900
aaaaccaact ctatctaatt ataatagttt gtctatctct gaaaaatagt gatgtgttica 33960
ttetgaaate agaactaccg gatgecagety cattttgtta ctatttgaat ttcgggagag 34020
ggaggaggat geagccttte gagetgetga aatacacaaa cacaaagaag acaccaagea 34030
tagtagaact gtgttaagect gaccaagcca gaagaagcac ctattcteag catagtatga 34140
gacgtaaagg caatataatg ggcatagtty aagatggtag aaggaaaata gactctgatg 34200
gtttaatgtt aaatgetttt tttazaaaag tggtattcca atatcgaaga agaagacttt 34260
ctacttttag aagcaataaa ggaaattgca gaggaaaggyg tcaataggtt ggaatacata 34320
aaaaltaaaa acttttaaac tttttttttt tgagacagag tclcaclclg tcacccagge 34380
tggagtgcaa tggtgcaate teggetecget acaacctccg cttcctgagt tcaageaatt 34440
ctcctgeocte agocteccga gtagetggga ttacaggeat gggccaccac tectggeotaa 34500
tatttgtatt tttagtagag acagggtttc accatgtigt ccaggctgat ctcaaactce 34550
tgacctegty atccgectge cteggectee caaagtyctyg ggattacagy catgageoccac 34620
cgcgectgga ctaaattgtt tcagtattaa ttttttttaa aacazgatet tactettgee 34680
caggctgaag tacagtggee caatcatgge taactgcage cttgacttet gggectcaag 34740
ggatcctcce acctecagegt cccgagtage tgggaccaca gacatgtacce accacaccca 34800
gctacttgtt ttatttttat ttttgtagag atgaggtttc accatgttge ccaggctggt 34850
ctecgaactee tgggeccaayg caatcctect ccettggect ceccazagtge tggtattaca 34920
ggtgtaagec attgegecet gectgatttt ttaaatgtge aaacagataa gttggaaaag 34980
tgatttccaa taaagataaa gagttgatgg ttttaamata cgtaaagage ttatatgaat 35040
gagaaaaaca ctaacattcc aaaagattag aaggcaaayy acagaaagaa acaaatcact 35100
atgtctggga agggacatga aggagcaggt tcccactggg cecagegggge tcaaacccac 35160
tggggacgtc cgagagactg caagggccat gccttcacat tgccgtacct gagaagcaag 35220
gagctggggt atttatctet ttcacacttt gggaggctga ggtgggcgga tcacctgagg 35280
tcaggagttc gagactagec tggecaacac agtgaaacce cgtctctact aaaactagaa 35340
ataattagcet gggtgtggtg geacacacct gtaatcccag ctacttggaa ggetgaggea 35400
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tgagaattge ttgagcccag gaggtagagg ctgcagtgag cataaattge accactgcac 35460
tccagectgg gtgaaactect gtctcaaaaa gtaataataa tcatgataaa taaaataaca 35520
ttagattgtt agcagaagta gccacaggtt tcteccacct ctctgecaagt tgetgagtgt 35580
gattcccate zagaggtaca atgtetttbt atttttattt tatttatttt atttatattg 35640
cctatgttgt ctaggctyggt teccaaactce tgagetcaag tgatcettet acgtcageec 35700
cccaaagtgt tgggattaca ggcatcagec actgcacctg geoccagatac tttbtcttga 35760
gtaggaattt cgagtcacce tgaacattge atgccttegt agtggggaag acaataggaa 35820
accacaggct gtaggctaaa atgggttghtg tttcttgtaa cgtcatgaca aggcataacc 35880
catcttggeca tagtaaatag taagcactca ctgaactgat gattttaaat ctttgctgtt 35940
tattcagcaa tatcctaaat tagegctatg ttagtggagt tgcatctcee tcatggatta 36000
gtctgaaaaa gatgagaaat ctgtatgtag accaagttiat ccttaaactg ctcataatgt 36060
atgatgcacg tygttttacyg tgtacagcct ggtaccattg ttcttaggea catttcagtg 36120
ccagaactct taatacccag gaagaagcaa aaagaaagat ggaggtgcag ctagaggttg 36180
tggectttyges acgattcatt ctgecttaat aagagtggte tggctgaget cggtggeteca 36240
cacctgtaat cccageactt tgggaggeca aggeoaggeag ategettgag cecaggagtt 36300
caagaccagc ccaggcagca tagcgagacc ccccctecce ccegtetctac aaaaaaatag 36360
aaacaatgag ccaggcatgg tggaacgtag tygegtggtge ctgtagtecte agetacccag 36420
ttggctgagg tgggaggatc acctgagece tagaagtega ggeottcagtg ageccttatt 36480
gtgccactge actccactct aggtgacaga gcgagacagg tcctgtctcyg asaagaaaga 36540
agaagaatta aaaaaagtga ttagatcecct tgtgtttggg acacttgtiyg gecagcagygga 36600
tggtagegtt tatgagggtt gcatgtaaca tcgectaget cagacatetg tttgactgte 36660
ttecececcetyg aagegeagge tetgtgaggg caggtctttt ghetttettg ttaatcttca 36720
tatgcttagt gettgecaca tagttgatge tcagtcgata tttggatgaa ttgaagggat 36780
taatgcattyg aatctgaacc ttgctitett aatgecataty gggagttctt tggaaageca 36840
cacagaggag cttggttgece tgecttectet cttecccaga thgtectttit attgttgtgg 36900
cttcactgaa gractctcac ttcaaataat tttgggeatt ggtcgtattt tattctttgt 36960
tccttetteca tecttaccee tcagatggta tgtagasaag tacactacat ctagaaagta 37020
ctttataaac tcatttggtt gataataata catatgectt ttecttggte ctggtageag 37080
aatcttgtge cactettgga atacaaacga aattcttaac caaagccagt ttcattttga 37140
tgttectattt tectcecatt cacactccaa attgtgcacc aaagtatcat cctagttttg 37200
tgaggatggt tectccatact tcagggtagg agtatcatgt ggattcctat gatacctttc 37260
tcocctgggac catggaggge agcagetggt gattgatagt ctgattcccg gtgaggaaag 37320
ctgtgagect tecacttgca gatgtetgee aactacatgt gtccttagte aactgtacca 37380
ctgtectecy geaaacagoa gaagcccagg geclgaagbb cttaagetgt cattatggaa 37440
agcagaaggt asacaaaaca gaagtgaaag tagatttaat tttttagact gttctcttac 37500
aggaatggtt ttgtggttct cagecatttta azaaaaatag tggttccaat atgttttatt 37560
gacatcaatt actgtaagtc tgattcattt tctgectatt gatttctacc caaggtgaza 37620
ttcatgacat ttaacagaaa gcatzagtga ttttttaaaa gcagacacta ttagggacgg 37680
taaaaataag atttaaagtc gggacacttg aaaaagcaat ttttatacct ttggtaacga 37740
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ttetattetg attctttgta taastaatat aaacaaagge tctagaaget tactataatg 37800
aagttggtgt getgtttcta aattetggtt taaggocccaa attcatttta tetgeattaa 37860
ctttttittt tttgagagtc tegetetgtc acccaggcta gagtgcaatg gtatgatcte 373920
ggctcactge aacctctgee teccgggttec aagegattct cctgectcag ceteecgagt 37980
agctgggatt ataggtgtge gecaccacge ccggetaatt tttgtatttt tagtagagac 38040
ggggttteac tatgetggte aggetggtet caaactectg accttgtgat cegectgect 38100
cggectecea aagtgetggg attacaggeg tgagecactg cacecggecy tgttaaaatt 38160
tttcagtggt agaccactat gtcaatatgt tgctttcact gacaacagta ttttcttaaa 38220
gataggatac ceccattteta gatgaatcte attctagetg gaaaataatt tttcagttet 38280
gaaactacat caggcctcag ggaatcaaaa ctagctatta gccacacace tataaagtgg 38340
ctttgcttta tasacgattt agggtcacca tcaatgacaa tggtcccttt ttattgtatt 38400
tttaagagtt tcttatctta aatggectgea taactgtaga gttttaaaaz aattaagtaa 38460
atgaccatgt taatgetcta ttaagettce aaacaatatt gtaatttact ttgaagattt 38520
ttttttatte tcaacatcct geagettgac cgtttgeocle cgtgteteag tgetgettat 38580
ttlgaggtgt ggactggagt ccatctgtec cecttgecte tgaactgote cgttttghgt 38640
ttegtaatte ttcatgetge atcctgggeg catttectectg tagtagettt caatttgete 38700
atgctttgac tgggcttagt ctageogttta toctatctct taaggttttt tasaaaattt 38760
tcatgattat tcatbtatilt ccaggatttc tcatttcttc agtcacatct cctigttetg 38820
gttttacttc ttcctgtttt tattcataac atctttttta tacacgattc cttcatgtat 38880
ttctaatctt aagtatattt aattgecttat ttgattettt tttitttttta ttgagacagg 38940
gtcttactct gecaccagge cggagtgeag tgacatagtc atagctcact gecagectcaa 33000
ctacttggac tcaagegacc ttcccacctc agcctcccag gtagetagga atacaggtgt 39060
gagagccgee acacccaget gatttgtett actatgttge ccaggetggt cttgaattee 39120
tgggeteatg tgatctgece ttettggect cctgaagtge tgagattata ggtgtgaacc 39180
actgcacctg gocaagtatg tttattlatt tattctaatt tgagagggag tctcgetctg 38240
tegtgeecag getgtagtge agtggeacaa teccagctca ctgeaaccte tgectcctgg 39300
gttcatgega ttctcttgoe tcagectect gagtacetygg ggttacagtt gegtgecace 38360
acacctagct aatttttgty tttttagtac aggeggggtt ttaccctgtt ggecaggetg 39420
gtcttgaact tgtgacctga agtgatccge ccgccttgge cteccaaagt getgggatta 32480
caggcatgag ccaccacgct tggeccaagt atgtttattt ttaaagtcce caacaageta 39540
tacaataaat tgcatatgga atggattttt gttctagtty atttgttggt tatcatttgt 39600
agaactaact zgttgtettc tgtgtttgat accttgette taggtcattt tgagttggga 39650
gecttttgtt ttgtttttat tctecatgetg tttttgagec tagetgtgee tttatggttt 39720
tctctaaatt taattgacca ttgttttata tttggageag tgggtgtaca teagagtgty 39780
aaagoagece caccctctce accagaaggt ctccatgcca gtttcacgaa geatttttca 39840
tgcccteatt cctgecoctta tcecttgatt tgtggggagt ttgtaaagea gttgattgtt 39900
ttttttecac gtagttttcc aagtgcacat aattgttctg ttagtgactt gtagectccat 39960
tatctattaa ccttgeccca gaccactgta caageggacc caacgettce teccagctgtg 40020
geagggacag ttacttggta tectgetgec ttttcaatge tgaccagtit tgecccttec 40080
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tccectoaac cectgtettt cattcaacta tcaccaaacc aaaagattct ggtttgettt 40140
ttagtatgty ttcttattca gtacatagtc attttaaaat ttaaaccaaa acagacttgg 40200
tactgattag cttaatttta agetttttet ttattattza acagtgtagt ttatcttage 40280
attteatatt aagtatatga tttatttcat attgettata tgaatgtaca catazatata 40320
ataaaaatat tttectaagg tttttgtagt aaattatatc gtttcattaa ctttcatata 40380
tagcattget tttgacctgg aagacattga acctetgatg atttgtatat tecctcggagt 40440
atactttgtt acatagaaat tttctcattt ataatgagat ttgtgattaa caaaatttgt 40500
tcaacatgea ttactttgaa gatctggttt ctaaaatttt atgetagtta ccccacccece 40560
cettctatat atatctecect attcagegac tactgcaaga gttccaggaa atgtacactg 40620
tgtgttcact tactgcattt taaatcattg cctttactat atttctgecat ttcccttcaa 40680
tctagetetg tcoctgtacatt tctgaaagee agtagcttce ctgaagaace aggtaacaac 40740
ccgaacaale aaatlagaba accatittgta gaatggaggt tccgggagat cttagasgat 40800
gtgatgggtg ctaagggact ttgtagttee ctgaagttec agtgagtaaa aggtaccctt 40880
ggaatttttt attccttcag actittaaaa cagagatcac tttcaaaaat tactctttet 40520
getttgaatc catgttttag taactatttt gacactgttt ggteagaagg ctgtgtgggt 40980
caactgcaaz taaataaaat aaacgtgatt tcagtaattt ccattttgta acaagtaatt 41040
gagaaaatag gattggatca gatatttget tatacacatt ccctticagyg agcacttctg 41100
ttetataaag aatgttggta tattgttaag gacacttcaa getttgggaa cctttgaagt 41150
atccattgat tcagttaaca aaattatgtt gagtgectac cctgggectyg ggectgtgtt 41220
aggaggggac actaagatga gagtccaaag cacttcttcet cagactectyg getgetaatg 41280
ggttgetgee totacttectt cacttagcag atagetttaa aatgagtaat gecattttacc 41340
atggagcecg taagagacat tracccagtt gtggaccgag gagaagggtg ttaaacccag 41400
attgtgatgt ttcacttgat gaagtgctta atataaacat ggaaatattt ccgceaggat 41460
aaactggett ttatgectgt gtgttttcag gagaaataga aatctctaat caaatattge 41520
cagctttteas cccaagtttg actttttgece taattgagtt tgggaggtgt ctgaataatg 41580
gataatgage tttcctgaat aaatetaaaa attaattaac tccaggctct aattcattet 41640
gttaccagag ttttgtaagc atgttacccc tttgtgttca ttgggagatc atctgttacc 41700
ttcttaaatg agtggggaag gatgggaaat gaggaagagc tatazaaact attcaggtga 41760
agaaggttte tgcccetect tgeccctttt aaaatcteca getcageaga tgetttgtht 41820
aaacttgatc aagtgettgt gaatcttect agectageta aatcataact ttggzaggac 41880
ttgetttttt ctetcatgac aatggtttac cacagaaatg attecagatca ctttgtgtoc 41940
ctgatgecta tgtaaaatga tacagtgaaa tggaaaccat ttaccigtaa geoctttgggea 42000
cacccaagee tgetteagga geacatgatce aggegtgeac tcectgggagag ccgtacacat 42060
ttgacatcta tgatgtgtgy cgttttattc tatcacattt ctgaaatcta cactzagaga 42120
aaggaggctc ttaaaaaacc actgeggtgt ggactggggg aaggagagat ccgtaaagaa 42180
cctgtttgtt acctgttgat actatttecce attggtaaaa tttectaattt agtgtgatce 42240
agccctgaaa tgctgaggca cacactgaat gactcctgac atctttagtg tttttgtteca 42300
ggggactett ctgggyaatct gtttcatgge aagtttatta ttcecttttyg gtttggeteca 42360
tcagtttacc cagcagtcat cttaatcggt tttaaaggct tttattttat tttgttttcet 42420
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ctgtggaaat tttacacatt cagtagatta gaagtagtta tttaatcttt ggttagcata 42480
ataaaagatc ttctagggac attttttget tgcagtggaa ggetagtbaa atgtgtteat 42540
tagtcatgaa tctgettttt ctatagetgt tggaaacgta getccectgt gatacagttg 42600
tagaatacag aaatctcgtt ttgctgttac ggtacggtag tctacttact ttcttccaaa 42660
ccattaatgt tatagttacc tttaattgeg taggtecctat cacccctcaa ttttaagact 42720
ctaagcctgg cattttatct tacaaasatga aatataaaga cttgtactca gagtatgtgt 42780
gtgttttcea tataccattc taaagtagag aasgatgagg gattcgccag aaactgattt 42840
ctaataaatt atccagaaac tgacccctltec tcacclette tgttactghc actgtggttt 42900
cagccacage atcctttget geattgttac cttagtttec tgactgtatc cttecttaca 12960
ccattgatce ctgeaatecc atctgegegt agecagecaga agggatccac ttactgetgt 43020
gatcagaaat cctcagccag gtgeagtgge tcatgcctgt aatctcagca ctatgggagg 43080
ctgagactgg agaaltattt gagcccagga gtttgagacc agcctcaaac tgggtaatat 43140
aatgagacct catctctaca aacaggaaaa aaaaaabtttt tttttttttt ttaactagee 43200
aggtatagtg ctaatatacc tgttctggga tecagcatge tctcceotgac ctgcagette 43260
atctccacca ctttgeccet cactcccace acaatggett tottctecttc ctcagacatg 43320
ccgtgegtec tectacctygg aatattccce tecaaacatt cccatggete acteceteac 43380
cttcateaga tctetgttce agtgtcactt ttactggaag gtettttgtg accatcctac 43440
ttattataaa aaaataatct gcccaacctt ctecttttat ttectctact tgattttcoca 43500
atttagtact tatcagctga catatatttt gtctetctgt ctctctctgt ctetcataga 43560
aggtaaattc tatamaggaa ggaattttta tgtttggttc tttgetgtag ctecaatatt 43620
caaaacagtyg cctgacacac agtaggeect ttatatttgt tgaataaatg ttgacactet 43680
gatatctaat ttttgtctgg tgactaatac gaaaactata gagtgataal aaaagecacta 43740
ccttagtaga ctggaaaggg atgagegcta ggatgaactt tctgectgge gatcttgetg 43800
aatttaggag gcagattggg gttcesaagga ggctgaaatg getaggattt gecagageagg 43850
gtactaagga tgagcaggct atgacagaaa gaactccaga aatctgcaaa gggatcacct 43920
tgagtctgge tggatacagt gtacactttg tagggtgtet cttcatgage ttggataaag 43980
aacaactgtt ggggagtgga taattcccag cactcattca agettgecate ggccagaacy 44040
gagagagaca gacctotgta atacgtagga tatttgetag aaacattcaa ccgaaaacca 44200
tcagatatge aaaaagtaat aataataagt aaacaatgtg atgcataget agaagaaaaa 44160
tcagacatta gaagcaagcc cagaaatgac agatgataaa ttagcagata aggacattaa 44220
aacagctatt ataaataact tagcagattt aamagaaaaac aacataatga ggataatgga 44280
agaaanaacaa ccgaatacca tttctaaaga agaaaastac aatatctgaa atgagaattt 44340
agctggatag gattaatagt ttaggcacty cagaagaaza aaacagcatc tatatgagaa 44400
tatacccaag ggaagtacag agagyaaaaa aatgtggatt gyggggtgcc tcagtgacat 44460
atggaacaat attaaacaag tctgcccceca aaatacttga aggaataagg ttcaagtttt 44520
tteccaggttt aatgaazact ataageectac agattcaage atttcaacaa accttcagea 44580
aaataaacaa aaccacagta ggcctggcac actgtctcat gectgoaatc ccageacttt 44640
gggagoetga gtcaggagga bbgettgaga totgettggy caacatagece agaccchgte 44700
tctacaaaaa ataaaatgaa ataaattagc tggatgtgga ggtccacacce tgtaactcta 44760
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gctagcectgg aggctaagaa gggaggattg ccigagccca gtagttcaag goctggagtga 44820
gcetaggactyg catcactgca ctecagccta ggcaacagceca agaccacate tctctctetc 44880
tctectectete tcoctctcaaaa ggcagtgaaa taacgactta tttggggaaa aaataaaggce 44940
agagaatttg ttgﬁcagcag actagcataa aaaaaaggaa gtccttgaaa cagaagagaa 45000
atgataaaag atggaaattt ggatatatac taaagaatga ggattgctaa aagtgacata 45060
catagataaa tatgaaatat atttttattt taaaatttat ttaaagcaaa aataaaaata 45120
catcatattt ataacataga aataaaaaat gtatgataat agcataaagg ataagtggac 45180
aaatgctgtt gtcgtatttt tggtaaaatg cactattatt tgaaagtaga ccatcgtgaa 45240
ttcgatgecat attgtaaacc aaatagaaca ctaaaaaatg aaaatazaga gatatggeta 45300
atgtgccaat ggtggagata agatagatgc aaaaaaagaa aaacattcaa aagaaggcag 45360
agacagagga aaaaaggacc aaagatcaaa tgagtcaaat agaazagcagce taaactagca 45420
atatggcaga tttaaatcta gccatgtcaa tagttatatt asatgtaaat gttctzaata 45480
cctgaattaa aggatgaaga ttgtcagatt agattgaaaa ageatgaccc aactacatge 45540
tgtctgtaag aaattagaaa aagaacaaat taaatccaaa gtaagaagaa aggaaataga 45500
gtagaagtta gtgaagtata aaacaaagag caaagaaaat caattaaatg aaaagetggt 45660
tctttgtaaa gatcagtaaa attgataaat ttctagctaa actggccaayg aaaaaagaaa 45720
agacatacaa attaacagta tcaggaagaa amsacagagaa ttcaaaggag tgtaatgcaa 45780
actttatget agtaaatgeca ataagttaga tggtatggaa asazatgtga acaataczaa 45840
gcagactgtg gttgectttg gtggcagtag cggggtggga gtggaaggtt gaattgactg 45300
gaaccagaag cacaagtgaa ctttttgggg tgatggaaat gttttgtatc ttggttgecat 45960
tgatagttaa atggttgtag acattgctta aaactcactg aacacttaayg tgggtatgtt 46020
ttattatttg taaaatatac ctcaaaageca gttttaaszaa tgtattcaag tacatactta 46080
agatctttge attttactct gagtatacct taattttaaa atctgttttt taaaaagtat 46140
tatgtagata ccttttattt toccaatgte tttattaaat gacatctcca cgttttgett 46200
cttaccteta tttttttttt tttatttcte tgtctctcag gecatgcacac acacacacca 46260
aaaaaagtac atatgcataa tccttttgge tgaataaaat cagttgcaac tgttatttcg 46320
gcecttattt goctcegggta aatattegtt agetgagtyg tttatctgta tcagatattt 46380
cttacatctt catccagtca caccagctgy actgaccaga ttgtttttca cttcaaggge 46440
agaatttgta ctcactgetyg aatgcttcca astgatacgt agaataacaa atttaagact 46500
tagattttta ctttttcagg tctbtbttic tttttctgtg ctgtatagca tttccctgaa 46560
agcttaatct catctgtaag tgatgcagtg gatgtgttac tattggatta atttatttac 46620
tcttaggtag gtttgtaatce tgtcatcatyg ctgttgtttt tttgtgtggg tttgtttttyg 46680
gttttgagac agggtetcac tetgetgeee aggetggaga ggetagagty cagtgatgty 46740
tttatgggtc actgcagatt caalcleccty ggctcaagby atctlbcctge ctcaacccect 46800
tgtgtagatg gaagcacagg tgcacgccac cacacccgge tattttttta aatgtattgt 46860
agagacgagg catcattttt ttgcccaagy ctgatcttga actcectggge tcaaacaatc 46920
ctceccaccte ggcteccaaa gtgectgggat tacagatgtg aaccaccact cgageteccat 46980
cattctgtta ttagttgtte tctagtatga gtcaaaaact cttacctgce cttttacagt 47040
tttataaata agtaagcaga atagcagaat gtggacattt tttaaatcca aattgaatat 47100
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gcacatgact caaggagtca aatagtaccg taatcggttt atgataaaat ccagtggttt 47160
ggctgggtgt cgtggeteac acttgtaate ccagecacctt gggaggctga ggcaggtgga 47220
tcacctgaag tcaggagttt gagaccagte tgacctacat ggtgaaacta ctaaaataca 47280
aaattagctyg ggcatggtgg tgeatgectg taatcccage tacttgggag getgaggeag 47340
gagaattgct tcaacceggg aggcagaggt tgtggtgage cgatatcgea ttatttcaga 474C0
acaattttec acaagatcag tgagtgctgt ccaatagaca tataatacaa cccacataca 47460
tgactttaca ttttettgta geccatagtag aaaaggtcaa aagaagcaga tgaaattaat 47520
agcctgygea acaagagcaa aaccccatet tttaaaaaat aaaataaaat atggtggttt 47580
gctgtecccca cctcagacca tttctotggt ctttectcatt gaccaccact cccaatcttt 47640
gttetgeotga ttgattacag cttgtatata tctecatatt tctaagcaaa atgtttatct 47700
tttttaaatt tataaattet ttttattatt tttcagagac agggtcttaa ctctgtegee 47760
caggcotggag tacagtggea ccatcgtage tcactgtage ctcgaactce tgggetcaag 47820
cagtcttecet gecteegect cteaggtage tgagactacg ctacaggeac ataccaccat 47880
- geccagctca aaatgtttat cttttgatac attattcgag accattatta aggtggatga 47940
tttagttttc ttaaacegee atececttte ttttectece ctetgetteca ccgeececat 48000
tttecccaatg ttttaccttt tggttaaatc agtactcatt gtttacatta tttgectctg 48060
cacatagtca cagatagtat tgtactgtac totactgtgt ttetttttta aacattattt 48120
ctgttgttaa taattgactt tttaattttt ttectatttt gttttttaaa gagatggggt 48180
cttactatat tgcccagget agagttcagt ggetettege gggcatgatc ccactgetga 48240
tcagtacagg aatttccace tgctecattt ccaacctgga ccagttcace ccttcttagg 4€300
caacctggtyg gtccceccatt cccgggaggt cagcatattyg atgccamact tagtgcggac 48360
accegatcgg cataacgcat gcagcccagg actcctggge tcaagoagte cteceggget 48420
caagcagtce tcccaccteaa gecteccgey tagetgagac tacagacact tgccaccaca 48480
ccaggttaat ttttgtgttt tttgtagagg tggggttttg ccatgttgte cagactcate 48540
tcaaactteot cagectcaagt gagectcectyg ccteagette ccaagtaget gggattatag 48600
acgcatgcca ccacacccca tgataattge cttttttttt aatttgeata attttctttg 48660
tagetttige taatgttcecc atatcttctt atagecttac agaatgattt tccacaagat 48720
cagtgagtge tgtccagtag acatataata caacccacat acatgatttt accttttitt 48780
gtagccatag taaaaasggt caaaagaagce agatgaaatt aatagtatct tttacttaac 48840
ccagtteatt caaaatgtta tttcaataaa tggtcaatat ttaaaatact tgagatattt 48900
tgcttttatt tatttetttt gttactaagt cttcaaaatc caatgtgtat tttacactta 48960
cagaacatet ctttttagac tggccacatg tagetcaggg ttactgtatt ggacagagtg 49020
gtttecagttt caagttttte cttggagaca tcctacttga aatttoccatt ctecatgtat 49080
ctgggtggtt ggtctataga cttgccacte acagectgtca tctbgagaclk ttclbttgotit 48140
ttetteteta ttggatatte agtttcctgg atttecaggte ttctecatttt cctctagtag 42200
ttttgttagg tecatggttgg tatggeatgy ttgggatage gtgttcacac agetatctceg 49260
tgagtcatac tectccaate cagoctgete gettecegtg tctgtocatgt agttgteace 49320
ctgetatete tcectccagt thtbgeoagaa albbtectllyg tcttcactet tggtettcoet 49380
ctcccatece ccatgtatec tatatcttte tectttettgg tttatttcat cactcaggtg 49440
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gaaaagatge tccagtggat tactgggaaa agggggagca tggatgataa aggtattgag 49500
accttacacg tcagggaatt tttttttttt tttttttitty agacggagtt ttgetcttgt 49560
ccaggttgga gtgecagtgge gccaactegg cteactgcaa cetccaccte ctgggttcaa 49620
gtgattctce tgectcagee toctgagtag ctgggattac aggtgccege caccacgece 49680
agctaattlt ttgtattttt aatagagacyg aggtttcact gtgttggeca ggctggtctt 49740
gaactcctac ttcaggcaat ccacccacct cggaatgttt ttattgtecce ttetcattte 49800
atgactgetyg ggctaggtat agaattccag aatcattgtt cttagaatet cgaaggeatt 49860
gettcattge tggcocagett tcagtgttct tgcaaagtet gaagetgtge taatcacete 49920
atcctttygaa agtgaactgt tttttcttec cagaaactta cagaacattc tctttgteccg 49980
cagaattctg ggattgcaat tactgtgect tagaatgggt ctgtttttat cattatgaag 50040
agtactggat gggtcgggag gttttettga attacttctt gatgttttct ttccttgtat 50100
ttttttgttt getaatttte tathtttbtt tctbggllta clitcilggg cagggggatl 50160
tcttotactt atatttgatt cttcagttga gettgtecatt tttgetatet tgtttttazg 50220
tttegagaga catctttgtt ttatataaca ttctgttett aatacataga tgcaagatct 50280
tttetttetg agtatattaa tatgtatttg amatctttet attetetgea gtttgtttec 50340
cccaagggtt tttttttttt tctggttttt gttttttgtt tttatgttag agactttcct 50400
gttatatctg gtcatcagtg gtacctgcat gtggtgoaca gtaggggett attggagtat 50460
gagaaccttg agcaggtgta aggagcctgt caacactgeg ctggecteag ggoctctagg 50520
gaggctgeca gttgtgeatt ctgaggatac cttttggttg tgecttttgt ctggtecagat 50580
tatctagaga tgctctgect cctacctgga ggagaacggt ctagectgeca geggtgtgag 50640
tgtctcttyyg ggaaaaggac tcgagttect ggtgtttgge ttgtgtatgg ccgcttacce 50700
catttttggt ggagcgctca catcttccac tgtgecaaca gtettgetge agttcataga 50750
ccttectggtt tacatttttc cagaaagtat gtctttagat ttetgeagaa gtctgaggag 50820
catggaagga gcttggggaa tgagatggca atccaggtct tocccagatgg ctetaccttt 50880
atcccctgea gggaatccca ctectecttec ctgactggga gecacagccag agecocttggga 50840
ggaatctgga gtggaaatct cgggeggtet ggctttctta ctgttcactt gtaattttge 51000
tttctcacaa ctgccaacca ctaatcagece tgattteccag cttccagaat tetattgetg 510860
ttgtetgete tectattece accgtagggy atggggetgt cttitttttt ttttttaatt 51120
ttggtaaaac atacaaaaca taaagtgttc cattttagec atttttaggt acacagttca 51180
gtggoagtaa gtacattcac gttgtgtgta tttgtttttt tagtsataaa caatatzaaa 51240
tttttbaagt aataaaacac aaataaaaga ttglltaaly tgattatcgt ggaattttag 51300
gtgtgatcag gagccatggt gtagtettct gttgaaacag ggtgatagga tttgtttace 51360
acctectagg aaageagttg gatagtittghb tggecataaaa gtacatttta tetattttta 51420
ataatcgtag ctttatagaa attgcagttyg gaactecccag gectggeatt caaggebclc 51480
tgagatctygg gotacccacce catgtectee agcegtctgt cgecacctecct actgcccact 51540
cactgttect ggcatgagat gtgatcteca goeccccatge ctitgetgtg cagggtgtté 51600
cagagtgaat tgtccetect gtetgtetet ctgecctett ccotegtettt ccatctteet 51660
gccecacate actgeecteoct acccaaggee tgtgeleati cetecheggh ttteccccat 51720
ggcctggtac atacctctga attatcacct tgcatttcce atattgcccg getctctttg 51780
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atgtctgttt cttiygctggg tcettcctcag tgtctgacgg tcagttaaat gtcotttatte 51840
ttttttgtag gatatccgac atgaagccag tgacttecea tgtagagtgg ccaagettce 513900
taagaacaaa aaccgaaata ggtacagaga cgtcagtcec tgtaagtatc cacgtggecg 31960
gtaccagtet tgctetteet ttgctgecagg cctttttagt caagactcct tteogectcag 52020
ggtttagtat aataataaat caatgtagca gaggtttatg acgcgattgt ttcctatagt 52080
aaaggcatta gagacttata gtaatagctc atttttecac cattatagaa gggctcaggt 52140
ttcagtttet ggaaaattca gtgaagttca aagcactttt cttaagettt gactgttitt 32200
gtgatgaatc attttecctac cagctgaage agagtatage aggcataata aaaccttttc 52260
tggatgactc agcagcageg tcattaggge atgagecactg tgttccgetyg taatgaagec 52320
ccgeacagge attceggggty ggcactgteg tecectgege tgaatatgea aggeagetet 52380
gtctggagtc cccaccgect ccaccecccge caacctcatc attttictec ctetttectg 52440
ctgttagttc ttecctaggat tgtcagtgtg cetgetggec tgtggoagee ctgtcegect 52500
tctgagtgat tggctgtcag tctgeeggta goctgaaaagt aaataactta acatgttaga 32560
atttgcataa agtaaggaaa actggagctg agtacaggac ttgaactgeg ccatctecte 52620
taggccacag aggccttttt gacccecttc caggtettta gacattgteca ggcagtgagg 52580
ggtcgtaget gecagtgtet ccatggtage gtgetetgec agggatgecag aagattctee 52740
agtcattect ceagtgggea cttoctgeag gtectgtgee catggetggyg agtggtgget 52800
gtcattgttc tctgccagaa gggttagcag tgcatcctga cctgacttat gtggegecca 52860
gattcctgga aggggtctaa aaatggacct agacttggtg tagaacgtgt geectctitgge 52920
ctgeccaccat ggttcectge ctggttttgt gtgteagete tgecgettaa gaactgagtg 52980
gcttcgggea agttgttcte tctcatagga gtgtytgaay atgaagcaac ataagetget 53040
tagcoccageg cccagtacct cacgcagaca taagtgetca gtaaatgttg tetgtggtgg 53100
ggatggttgt caccaacatc tgaagtgcac ttctaggtca tcaggtgaca tgattggege 53160
caacacatgg tactcttgat ttagcacatc tcagctgagg cacctcattg atatttgttt 53220
aaaaacaaaa acaaaaaacc ttggtgattc tgctgtgaag tcctggeccag aaacctccag 53280
accgctgatc aacacgcaac agaaccatca ccgtitcacct ctttgacatg gtgccaggat 53340
accctggate tcetagetttt getatagttg ctetaattag ggaataatet tgtetttaat 53400
attccttige tacattttit aacatttctt atctaaatgg ttttatgaat cagttttaca 53460
gagaaaaaaa accagtattt aaaatattct tccagggget ggiccaagta cagtagtgtt 533520
tacaactatg tgatcacaac cagttacaga tttetttgtt ccttcteccat cccecactget 53580
ttacttgact agccaaaaaa aaaaaaaaaa aaagttattc cagggaaaca attctccaac 53640
tttttecacte ccaatctcac tectecttatc ttcctecegt actectatec tecteccegta 53700
ctectatect cetecectac tectatccte cagtagaaac agtcatttge tgtgaaggtt 53760
atgggggaga atgagtcaag gtagaaggtc acctgctgec cagctcacag tgctgctggt 53820
gatgacagca glccacagtt acaggcactt gctgaacgag gggeltetgta tacacclcag 53880
ctcattgact cttecccacaa ceoctcttgte acctaccatt tagcaaatga aaaaaccaag 53940
gctctgaggt gagttgtttg cccagagtca cccagtgctg tttgaaccca ctcacataac 54000
caaccaatac cattatgtaa tttttgaggt cttttatecte tgtgatccac ttaaaaatta 54060
tccaagtate tttatttgta ctaagectec ataatgagaa acagtgttcc agatggtgge 54120
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tagttttcaa zgacatctct ctttggaatt cttctttaga acazaaagece ccagaccact 54180
tatccccatt catatcceoct ttggacctag ggagaaggta ctatttatag gtgatcacct 54240
gagtttattg tcecttgtge tgtgccagaa ataaaggtece ccacctgete ttattagete 54300
tactaacagg ataaggaaag tggccctcag agagetactg cttttgtgac aaacaaatga 54360
tacaagaaaa zaaaagtggc tttttaattt Lagtgacctg gggcaggact “ccaaatgaa 54420
agtttatttc taaaaactaa aaggtaaatt taatatactt tcagtgtttyg ggcttaaatt 54480
ctcttteaag tgtetttgtg atatgetetg aattttaaaa atttagaatce attgaagtte 54540
attatacttg aactttaaaa saaaaaaaca amaacctegt ataaaggtea aggtatgact 54600
tecatgetget gtgtacttag gtcatttaat cttcaascca ctggatagag gttaggttga 54660
agttcgatct taaatcctac ctactgtage tcattgtacc agecaacaget gtagggacta 54720
ggtggaatte atggtgggtt ttgttoectt ttaaagattg aagocaccat attttetgee 54780
ctctaaaagt ttatgtcacc caggeatggg togectcacac tbgtaatcce agcactttgy 54840
ggaggctygag gtgggtggat cacttgagge caggagticg agaccagect ggecaacatg 54900
gtgaaaccce atctctacta aaaatagaaa aattaggtga gcatggtgge ctgegectgt 54960
aatceccaget actcgggagyg ctgaggoagg agaaacattt gaatccggga gatggagget 55020
gcagtgagcet gagaacetge cactgcacte cagcetgggt gacagagtga gactcttgac 55080
tcaaaaaaaa aagttatgca tcagagaaca gatcctttga tgecctecte tgecctgaaa 55140
ggtttttggy ggagagtaat aagtatcaca acaagatatg acctgagaac agatttecca 55200
gataggacat gatccatgtt ttaatatgge ttactgetgt tgettcatag tghtgaagett 55260
cagacacttc tgaaaaccct ttcagaaaat cccagtcgee ccatactgat gactaatctc 55320
aactaaaaca gggcttcage cagtgtgaat gccactaatg ccaccaacte acctttgett 55380
ttctgtaggy tgtgcacetg tatgtacaca tteaget:itt ccgggattaa cetctgagtt 55440
ctggtttgte titcagttga ceatagtegg attaaactac atcaagaaga taatgactat 555C0
atcaacgcta gtttgataaa aatggaagaa gcccaaagga gttacattc: tacccaggta 55560
agcagattgt ctgaatttte tatttaatgt caatttaaga gtttgagagt getgttatce 55620
acacctcaaa taaaatctge cacatccttt agaaggtcag gatttcageca taccaaaaag 55680
cagcaaggaa gggggazaea tcatccttea aaggttcagt ttggttataa ggaacgetaa 55740
tcttttectgg gaagcataay atgacattge tggaaatgag agettataga aaacaacatt 55800
aaaatgccag agttgectgt gtggtotgtt ggecagagaca gcagagccat ggectggagga 55860
gggtctgtac ctgtgttget tccagaagta tttgtegtag agcacttgtg atggeaaate 55920
taagaacgtt agcagtagac caggaatctc tgtccagage cattcagagt agetcagcat 55980
ggttctcatt ctttggeccag aagaaaggca tcattggatc atgtgaacaa gcatgaaaaa 56040
tgacttaaaa tttctgttgg cttttggcat ctttatggaa acaaaatcct gaaagtggtt 56100
taataattga gcectettgta aaacactcag tggeatgtga ccaaaaggge atctgggaaa 56160
gaggataaaa agagtttctt tttaattaat cttctcaagt cttaacttgt tacctgtaag 56220
ttggtctaaa aagactgggt ttcttatttt gtttttcate ataatttttg tttctcatte 56280
catgtcaget ttcagtctta tatggettta ggccacaggy cgattttgaa catttgtaat 56340
tttgettaat aattaggaaa ttaaaattct ggggaagaca gaatgclcota tgaagaaagg 564C0
ctgectttygag caaggagecta ggtcagggeg cgttcaactyg aggoctttet tcactgectt 56460
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tttgtcttgt ceccagticet cceccatttat gactaaaatc agcccagatg cttctcgtea 56520
tetgggatge agagecatcag cccagetgty ttcagtecta tggggeccatt gagtaagtic 56580
ttggtgratg gatacaggge aggocctttac caggecctga geccetggte cteccageac 56640
ctctggggta tttaggggeg gctgatgggg gagggggtty ataaggcggyg agatgtctgg 56700
ggatgaggtt gaggcaaaag tgacttettg aggactttge tttttggaga agtcaaattt 56760
cctacttett gatttcagec cttecaactet ggtatggagt caggaagccc tttaaatace 56820
tgttgtcggy tgtatcatgt caagtgttge attageaaat gaccatgtat ccttgtgcta 56880
ctgtectgee taccccgeat cctagegett ccttgggaca tgagaagetce tgtectggttt 56540
gtgaggtgge actggggatg ttgagaaact gtttacacag tttcectttg cectggggat 57000
ttactaaagyg agtcgaggeca gectgaccce aaagceatcac ccctggacac catgaccgaa 57060
acatttcecee agtgoccaaa ccaagaacac ccttceccatt tttttttecag tggtgttcat 57120
tatgtaataa tacaagtctc tcttctcatt ttttaasagt cagaagtaca gaagagcaga 57180
gaataatgtc caaggggece tccttecacct cceccecgtgea gtgteageta agtgtggtge 57240
gtgtccttge agatettagyg ggattgtgat ccttcagacc attctaaact ggggtggtge 573C0
tgggagttag ggaaggcaty aagggagtay tggagagcty cagtgactgy ggtcttcatg 57360
ccagggtygga gaatgecaagyg cccaggtgge cagecatgtg ccacgggatt tcetggetgee 57420
aagagctgtt tatctgttca ctggggaggyg aagagttaaa tgtggtctge ttttectccga 57480
gtcecticag cacagggagt getgacligt cltghlcagg tagtaagtitc aagalgagek 57540
caggaaagaa agtgagagga cactgaggge tagtggttga gccaagtgtyg atgggactta 57600
aagggagaag atttaaagaa taaggagett atgggccggy gacggtgget tacgectgta 576€0
atcccageac tittgggagge tgaageaggt ggatcécttg ggtcaggagt tcgaggccag 57720
cclygccaac atggtgsazc cccgtctcecla ctaaaastac agaaattage tgggtgtygt 57780
agtgtgcace tgtaatccca gctacttyggg aggctgagac aggagaateg cttgagecca 57840
ggaggcagag gttgecagtga gocaggattg cgcccctgta ctecagectyg ggtgatggag 57800
cgagactctg cctcaaaaza aattaaaaaa aamataaagag gttaggtgaa aatagatgag 579€0
aatggaasacc atgagaagaa gtgatgctgg ccaaggacat gacaggttct gatgtggagg 58020
tgataggeaa tgtctettece agecactget aataattgag acaaactcaa ggcattcata 58080
cectgtgtee agtaaacate tgtgeccatt gecaggtgag ctggattgaa atgggecage 58140
tgctcageag acaccctcat goeccagtga ctetgttcee ctigggecac ctéattgacc 58200
atttatgttt ctacatctecc taagtttgtt gggccaagga tggaggctgt ctgcegtcag 58280
ggtecctoatt getgatggta ggaatagttg ctgatgttte attggatgtt gectgtattet 58320
agggactgtg ctaagtactt tatagaaatg aacatacttc attttcacag ttttatgaat 58380
agggactatt attagtcaag taagcgatgg ggaaactggg gecagggageg atgaagtgac 58440
ttgcgcaagy tcacaagaty atgtgattgg aaccaagaga agtgttgtgyg ttggecacge 58500
ccecacactg cctctcatct geaccaagga gttttgtcee atageccaag ggecttgggg 58560
acgaatctea gtggaggece ttagegggee tgcctgagec agaaagcaga ateggeattt 58620
ttctgtectt ggttggccca geccctgaact gagatgcocgga aatcgecttt cgctgeoctgg 58680
tagaaaatgg agctgcagtt actgaccacc aggcagégag aggtgggtece ctgtcccage 58740
ctcagccace actctgceta agetgtgggg actgagggeg ctgtegttag ctgactgcag 58800
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aaggtgagca cacgctgtag catgttatgt ttcagatgtc acatgttgtg ttattgtgtc 58860
tttgcaggge cetttgecta acacatgegy tcacttitygg gagatggtgt gggagecagaa 58920
aagcaggggt gtcgtcatge tcaacagagt gatggagaaza ggtteggtaa gtcteggett 58980
catttgctgt gtatgtgatc atgcatacca ctccatatag ttaccatttt cgtccagatt 59040
tttaaattat ttitcttgee tttgtatttc ctttacgtag tatttttati taaaaaaatt 59100
aaaacagcag catataaatyg catgttggtt gtcaaccagt taatgaagtyg aataaaaggg 59160
aggaggcgga agaactgeac ggacctette goeccegeet teotectgtgt ggtgegtgtg 59220
gegeteegee cacctgtget geetgtgeogy cteteatcac agtgtggagt tgtgtgtgga 59280
gttatggaga cctgctttta tcttgaaaag caagttctta gtgcatcttc atggtgtctg 59340
attttttgge tggtgagagt gtggctacct ctgeggaget gtgggagegg ctgactagat 59400
gagatttgee tceattcagt acctagactc ttgccetgec acacctette ggagtgagea 59460
ttgactbtcag gatgtgbgtc attctaagtt ccltgcaactt Ltcaaacacc cctegggeta 59520
gegtatgget geacggtgte catttytgea ggccaccact cctettgeat ctgggtectag 59580
ccacctetce ttottgactt accatagtte attttgtace atgeotttcag aatgagettt 59640
ctcaaatcca agtctcacca cggttcttce cagctgaaaa cocttgtgeg gtteoccttig 58700
cctcacagga taatacatgg tgtggcttac ggaaccctge aggtctggee ctaggccect 59780
ggacacagac chtctcaccac tcttggaact ttagccagga caaagttttc tgtttttagt 59820
ttcttaccat gttctetggy ccgaggagte ccagtgccca cgttcatcocc acttgecagge 59880
acccctggac ggctgecoccce agetccccaa ctgectgeat tctcccctge cctoctcact 59940
ctgttggaat agctgagaat agecgattic tgggecagecg gectcctgtg tagactgtce 60000
tgtgtagact gtcctgtgta gattgtctgt gtagactgte ctgtgtagat tgtctgtgta 60050
gactgtcetyg tgtagactgt ccatgtaaac tgtectgtgt agattgtetg tgtagactgt 60120
cectgtgtaga ctgtectgtg tagattgtct gtgtagactyg tctectgtaga ccgtecgtgta 60180
tagactgtee tgtgtagact gtctetgtag accgtegtgt atagactgtc ctgtgtagac 60240
tgtctetgta gaccgtectyg tgtagattgt ctgtgtagac catcctgtgt agaccatcce 60300
atttagacca tctgectgtyg caggcgeagy ccagtgttca gecagggecac aggctcocteg 60360
gcecteectge cetegetget ceoccaacact geoccaaccetyg ctgeggggtc caggaggaca 60420
tgggctgagy atcegtggaga ccagecaggag cgtgtggcce aggagecaggg aactgggtgt 60480
ccttgggect tygccaggtce aggotcaget aggacacgge tctcacaget gtectggttg 60540
cctecggeca cagaagaacy tgagggetce agagaggeca cchttccaaa aaaagcacag 60600
tecatggecct ayaatgtaama aaatccaagl gttaagaagg aacacatcaa aggasactic 60660
agcagtgaas acttgaagca ttaaccacga agcctetgec tecaccacac acaaagaaac 60720
ggctttagtt actcgcagaa agtcttecte ttaggacage gegtgtttaa aatcataggg 60780
gtttggttty titttgttttg gggttggggt tttttggggg ttttttacce ttgectactt 60840
tttaaaaaat gazagtgttt atttgecccaa caataacaga cagggagekt gectaagtgt 60900
tetgttgatg atataatgta tcttgtectta gaaaaaaact ttttcagtga aaggtggttt 60960
ttaaattttt tcttececctec ttagtagett gattagtaaa atgtgaagtt acaaatgtga 61020
agcaaaccce caccctbcac cactaglcag caalttigag taaagaaaca aagcaltcagg 61080

tgctcacage acacactgtc ttagagggaa ggggaagcct ggtggectgt ggaagectte 61140
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agcatagctec catctgcagg cttctgacce tcagcactac tgacacttgg getggatcat 61200
tgtctgetag ggatccggge agggagtgge tgtgetggge getgtaggaa gtttageage 61250
atctctggee tetatecace agatgecagt agcaccccet ccccagatgt ggecagtcaga 61320
tgtgtttetg tctagactec agactttgte caacgtccce tggtaggeca aattgocccce 61380
ggttgagaac caccgctecta gatggtattg agggttggga attttaaate aagacattta 61440
ttcagaaatt accagatata gtagcatttg cttecttattt atttctttgt tgetaagtgt 61500
ttggeaaaac cictttgcetg tgagcacaag gtttgettta gecaattgttg tcacattaca 61560
gcaaggagty gtgtccageg ctgtagttat gtatttgagc aglgtccagt getglagtta 61620
tgtgttceag ccteaccagy ccetgtgett cattgtctcoe cactcaagac tgaccacaaa 61680
tggeccacag atccactgtyg acaaccttte cctttgggtt actgtggtgyg catcgagaac 61740
atggctggtt ggctttgetg tagtttactg tgataactgt gecageagte cctgetttee 61800
ttigttaagt atcccatlice actggaggat tacttgggcy tgcagattgg catgamaage 61860
aatgtatggt ttgagattgt taaagtttct ttgggatcaa cattttcaat tctgtatcag 61520
cattatccet cecagaggge tggctgggag aaatcatgag aagttacagt atcttatttyg 61930
ctcagetaat ctaattataa atgatccaca cagettgtygyg taaaaccage ttttggggag 62040
ttttcattte atgcatactt gtcttctgat ttecttectt caccaaatag tgtaggatge 62100
tccctettat tittggecaaa catgectgtt atettttggyg accctggget tectggaaze 62180
cagttatgca gaagatgatt gtgtgtgtta gactggggte atccagatgg ctagagttet 62220
cactggttet gtttaaggat tgactttaga cacctcagtg taggctgcac catggcgtaa 62230
gggttgagat tgttgtttag aagggggaag taagcaaggt gagtttaatt ggccatigea 62340
gaatctcace cgtatctece tectgaaate ctcactaaag ctgecgtttg ctttcaggtyg 62400
cttteatges caagacactyg cattttgtat cacagggtcc atataattea ttttictete 62450
gtacttagtt ctctgtgtta agasattactt acttagttct ctgtgttaat aatttttggc 62520
gaaaccaaat tacccgtcac agggttacty tagatgtett tecataggttt tccaaacacc 62580
acttgcccac titgtttggga aggceccaag gactgtttaa catctgectt catggtggaa 62640
acagcaacta tgagagatgc tagcatgttyg gcactgccat gttecctetgg taccagecca 62700
agataggact caatttgagg cctggtgaag tactgtgttc taataaaaat ccatctactt 62760
ttcatggecg tatatatcaa tgtaataggg taactggaaa tgtgatcttg tgccttttaa 62820
aaattttgtg tgtttaaaac aaaaatttct attggaaaty acagagcata gcttgttget 62880
gtagacacct gagagtcctt aaaaataaat attgggttat tgacacttag ttgecatgaca 62940
gaattcctca cttgtacagt tccaaagtct tagtctttac ccagattaca gagggttatt €3000
aagcattagg tttggttttg aaagtgagty cttgctgtet ggaggtgage tttaagactc 63050
gtetgecoety cttatgagat gaggaagggt ggectcttce tecctgeattt ctgttetteg 63120
cttcottete Lgtcbgetca ctelgtggaa tgeccaccee ageacgggty gggtggaace 63180
tgtcagatca gtctecttgtt tctggggtet tgaggecatta taagatctag ttgttagaag 63240
tgtgggatta attcatcttt tcacattett ctaagttcct gettttaget gccacaccea 3300
ctttggetaa gtgggggtet tgccatgtaa ttagegectc catgecaagt ggcagaattg 63360
cttecaatggt gacagattyt ccccatteaa gagttcactt ttggeaacte atcattgatc 63420
caggaaggtg acatggatga aactggctaa gacttcagac aggcttgtgt ccagactcett 63430
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gagaaagctc tgttggctte tggtetggeca ctgtgaagtt tgctgtgatg ctggeaccac 63540
aacctggtgt ttcctaattt gtttcteeca cattttgett tggtttigte ttttgggeag 62600
cttecagete cagtagagoa ggaccaatag gecatttgtgg ttctatatte accctectca 63660
cgtgetteet ggetecteat tgeccccaga tgatgecaca ggtcectggg cctgetgeca 63720
gtogtetgte atetgggect ctgetggece ctlctecage tgctetttte agectcttat 63780
ttygcagtcac tgcctaggaa atcctagtca tccttcaaaa cctgectett gcacagaget 63840
ttotetgate tetcttttet gtaaccttgy ctgacctgaa acatttecct cttctgaatt 63900
cctgeotgeat gtecgtagea ttteececccte agecctecce catagtceac cttgtcactg 63260
ctgggeacag cagtgtcette tgacagacag ctggecctga agtggttcce ttcacccaca 64020
ccatcetttyg ceccagagga ggtattgagt gggtcagtge acgtgaactg ccagtgtcat 64080
ttgeccaaaga getgttgaca cacgctgaca tttcttttge tgasaatcat aagggetttg 64140
agetteccte tgtccaggea catggtcagg ctgacccggt agetetgece ctgotgacct 64200
gccatttttg tccacaacag ttateccatga gcagaaacat ttgtgtaact gaggcagaaa 64260
cttagttcaa gtaaaatgtc actaaattcg agtcagtttt tgtcttagac cctaaatgaa 64320
accaaatttt cataaatttt cttgttttaa agaaaazttt aatgagetac atttaaactyg 64380
agaacatcag atagtgtctg agattatcaa aatagaacat caaaagtatt tttctgaaty 64440
aactgaacca zaccagaatg aaagggcaag ccctggggag cctgtcteca agecttctet 64500
gaaagggagt ctgtatttgg tgataactgc tcagcctctc caaagggect cacctgetgt 64560
ctcteccagt tttattttta attgectgbtg agtitttetgt geaggotaag gcacctacat 64620
tctatgoceag cagectgate aggtcctggy taatgtttga aatggctaca cagaggagtt 64680
teaaagectt ttgttcaate tggcttcace tcgtagacgg tgagaaageg tcagagcect 64740
geaggatcce gttyccacgt ttgacegggg agecgatggyg tttggaagte tgagecctgt 64800
ctgecacaace tgccceggte ageagettey tgecceccace cecatctocee catgaggeag 64860
geatctgtge tgaccatgge ttecatgttc agaaacccee aggectttga gttatcatga 64920
agcttgtggg atgtgctecca agectectge catagaaaaa ctgccatatt getcacaata 64980
attcactatt atttgtttce ccagttaaaa tgecgecacaat actggccaca aaaagaagaa 65040
aaagagatga tectttgaaga cacaaattty aaattaazcat tgatctctga agatatcaag 65100
tcatattata cagtgcgaca gctagaattg gaaaacctta cagtgagtat agcacacact 65160
teagcacttc aggeggctac tggttcacat gectettect ttatccettg ggtgatatta 65220
cctaatgtea gtgttectgg cttttgtata ccecgagcaa gatgtggttt gggecactgtg 65280
gtgagcggag cltacttgtg tacctaccaa gtgcccaggg agggtggagg ccacagtget 65340
ctctetgace tttaacaaca gttaacacca gttettaggg aaaggagagt ttcttaccca 65400
aaagactggt tcctgettgt geagetgecag agggactgga geggeagect geaagtecea 65460
gtgaagratg ctgecttett tgtggtecte agtcttcgag tctgaagaga gggaagaagy 65520
ggtatagggy ctcactccag tttcataget agtgaaagtt ttectgggeca ggtcttgggt 65580
ttttttgttg tgggaagagt ttataacacce agetacttge ttggtaaaag ttggtcttgyg 65640
aacatggcaa ggcattgtgyg caagcagcac tgecgetgaa cgcgetgetc ctggggettt 65700
ggaataatte ccctggatce glaacttggy gglghtcaty tcattctggy gaacagtgga 65760
gggagtgcge ggcagcacct gggggcacca gtgaagagtg gccagccacc aacctctaga 65820
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acctaactgg ggtcgaatcc tggccccacc ttactagctc atcacagtgt ctccgtttce 65880
tettetgtea aactcaggtt ttgcgagggt tctgggaggt cctatacggyg aagggttage 65940
agttaccatg ggtgtgtage acgggottta tctgaaggga aggtggagec gtagggagac 66000
catgtggagt ggggctccag ggctgtgtgg gtggggaggg atctgectict gggttacccc 66060
atgcctcecce ttctcaagta ctacttttta atcatcatgg ctcctgeccat tcatttcata 66120
gttgatgtaa gccaggtgeg gtggetcacg tctttaatec cagcacttgg ggaggctgag 66180
gccaggagga tcactcgagg ccaggagttc aagaccaget tgggecaacat agtgagacce 66240
cegtctctac aaaaaaacaa aaacagttag tcagacatcg tggtgcteccc ctatagtcca 66300
gctactcagyg aggctgagge aggaggattyg cttgtgeccyg ggagttcaag gectgcagtga 66360
gcetatgettg caccactgea ctectageoty ggtgacagag caagaccctyg tetcaaaaat 66420
aaataaataa asaaaatagt agaagtaaga tctagaatgt agcacaggtt accaggacgt 66480
aggcaaggyy tlcgggelbygce cltggetetty aggatygtag cagtgcaget gatgtgagty 66540
ctttctgece tetggtggty accgcgecgy agtcaccage cctgecatag ccctgatggg 66600
gcagagggtt ctgagtacgg tggatggagg tgctttctgg aagattctca ggagtaacat 66660
gggecagtgtyg ttggaatgtg ctagaggatt tatgcagtag ccttttaaaa gaatgetttt 66720
tagcatttge aagcctgaca ttaagagtga cttctgggaa actatttget tgttgaggga 66780
aactgaattt caacagagca gaagagctgt gegetttttg cttggcagag tgaatacage 66840
cagctcagag gttttgatgt taggatetgt ttgetccaac agactttgtt tttaaaagge 66900
ttttctcage catagetgtc tgttctageca caaggctgga atgagttcct tgtgaaagag 66960
gtgageaggt gtgagggagy gtgtcagtgy gcggtaaccc acaccttcaa ggattaaagg 67020
aaaacttgca tttggeatge ttgcttetta ttcaatttta aaatacattt taacggecgy 67080
geacggtgge taacacctgt aatcccagea ctttgagggy ctgaggtggg tggttcacga 67140
ggccaggggt tcaagaccag cctggccaag atggtgaaac cccatctcta ctaazaatac 67200
aaaaaaaaaa aaaattagce gggegtggtyg gogggcacet gtaatcccag ctactcggga 672€0
ggctgaggea gagaattget tgaacccagg aggcggaggt tgcattgage cgagatcatg 67320
ccactgcatt ccagectggg cggcagagca agactctgtc tcazaataat aataataatt €7380
ttttaaaaat acattttaag tcetttictt cceccacctge cteccacccac caaatagaag 67440
aggtatttct tcttctttaa tgtcattaag gttatatgga taccattttc‘tagagaggaa 67500
agaatgatgg aattgectag tgtgagtcta gecaattatec taacatacac aaatttctce 67560
ttgttetgtg ccaagatact gtatttaata tttaatgaac attaaatatt atttactagt 67620
gtatttaatg gctgaggcag ggttaaatat gtattatttt catccecageca gagttggggg €7680
aggtcctagt aactatgcca tgagetctgt gagggtgagg tggtgtcttt gecccocgoct 67740
ccectggeaca gtgactggea catgattgge atagtgtgga cattegteaa gtgaaggaag €7800
gcatcatgaq cagatctctyg gcctgaatce ttctgeccatc agectgctege cagglggoce 67860
tggcactggg ccacagggaa actctecagg ctggtatggt toctgtctght ggctgtctte 67920
cegggeccat gttaggagac tttcacttce agagcecttt cecectectecagg gecttgetta €7980
ccaagtgact ggttceceatt tactaggagc tcttaggtica ttgaagatgt tgegtactce 68040
cecceagtgag ggctgecttt tgatcacage cgccagaage ctcaaggaag gagcagaget 68100
ggaaacagac gccaggecat tgettcotgtt cctetgggge agacccagec acggaagaga 68160
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cattctggga caagggetgy ggtccacctt tcaaacgtgt ctgcagcagg ctctcagcat 68220
ggactctctg ceotccaaaca tccacctect catcggaaaa tggatgggag tgcctgectg 68280
gagcagetgg tgggagagey cagegecage acgtaggaca cacteggite atgggetgat 68340
gcecgttcgea ttgactgect ctteoagetgg gtgttgagec acaccttgga gtcaccaghe 68400
tttggagacc aagtctgeta cttttttete tasagtgaca atcetctyaa acctccagat 68460
catcttgaag ccececgtetyg aaagttgece agagecagty coctcacctge tgttcecttgt 68520
tcactttttc acgggaggec ttgecaggget ttatgacaag attttatggg tggotgccca 68580
geatcattgt gactegtgag acagagagaa accagtigta acecatgtaga cagtggaagt 68640
gatagggaga aaagaggtga ggggactctt caatccgaag ggaaatgaag tctaagcagg 68700
cgcaccctge aggttcagty tcaagocccag ggectggece cagggtgtgg tatttgttga 68760
ctgggtgtgt ggaccctggy agaaagtctg agaatgaatg ttecctcttag aggtagagag 68820
tggaaggtyga ctetgtgtgt acttggeatt agtgatttct gtacagatga ttettttaga 68880
atcatcatga gtatttttct ctttcagace caagaaactc gagagatctt acatttccac 68940
tataccacat ggectgactt tggagtccet gaatcaccag cctecattctt gaactttctt 65000
ttcaaagtee gagagtecagyg gtcactcage ccggagecacy ggecegtitgt ggtgecactge 69080
agtgcaggca tcggcaggte tggaacctte tgtetggetg atacctgect cttgctggta 69120
aggaggcect cgegggtygce ctggggaget cotctacetyg ctetgetgtyg atgttttttc 69180
ctaagtagaa actgaagege tcctetteoca aaatacagag actcactgtg ttagtctgtt 69240
tttgogttac taataaagge gtacctgaga ctceggtaatt tgtaaagaaa agaggtttza 69300
ctggeteeceg gttetgecagg ctgtacaage atggeaccay catctgetecg geotcetgggg 69360
aggcctcagg gagettccag tcatggtgga aggtgaaggg gagcaggage aagagatggg 69420
ggaggtceca gactettaac cagetcteott gtgaatgeat tgecteaggy agggcaccaa 69480
gecttteatg agggacctgt ccecctgace cagacacctc ccacccagec ccacctecea 69540
cactagggat cacatttcag catgagatty ggaggggaca gacatctaac ggtgttatta 69600
acgttgeccot tgagaattgy acctggetga cttatatete ctetctgget tteagatgga 695650
caagaggaaa gacccettett ccgttgatat caagaaagtg ctgttagaaa tgaggaagtt 69720
tcggatgggy ctgatccaga cagecgacca gotgegette tectacctgg ctgtgatcga 69780
aggtgccaaa ttcatcatgg gggactette cgtgeaggte ageattgect ttgtttgazt 69840
cecaggtgtga ccattttaac ttttttgtct ttgaagcagg ctgtcagtig taaaagtica €9900
aacaccgtet ggtgtcaggyg gaaatageta coctteatgt ttaasaatage tagaaagttg 69960
tcaaaatgtt caccatgtty cactttgtgc ctttgaagty ctcacataga gagcattgat 70020
aggaagacga gactttattt tcaaaagatt tcatcttcca agtacatgge tgcagccctg 70080
agaggccgay ageccctege caagecgtea cotetgetea tgecaaaggga ttteoctgaca 70140
aaccagccga agtgaacact aataggactt cctettgetg clettbcaag gatcagtgga 70200
aggagcttte ccacgaggac ctggagcece cacccgagea tatcccececa ccteccecgge 70260
cacccaaacy aatcctggag ccacacaatg ggaaatgeag ggagttette ccaaatcace 70320
agtgggtgaa ggaagagacc caggaggata aagactgccce catcaaggaa gaaaaaggaa 70380
gecccettaaa tgccgecacece lLacggealeg aaagglaala tgattgggte ccagettgtt 70440
ggggtgaggg gaaatgactt tectgttctag aaacacacge tggtactgaa accctgtgga 70500
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tgcagcectee tgttggeaayg cagegettce geatccttgg ggaacaggge gegtggacca 70560
cagccactce actectgget getgoaggte cggtattggy cacagyggtgg cogcaggaca 70620
tgagccactt ctgtgggctt ctagtgecac cttgtggtge ttgttggaat gaggggeteg 70680
gagccaccga gtagggtttt tctgeccccce ctgacgacag cgccctccce caggtttecg 70740
gacagtccty aaztgtgaty tccaggettg agtgoccctca gteecccacag tggtecttig 70800
gggaatgtaa ccttttttat gtggtettga ttaaatccca ttttacttee ttgcaggtta 70850
acaaccatta ttgagtacct attgatatgt gtggtgtact gagttaacta gaacatgtce 70920
cctggtetgt gttctagace atcltgetgy gaaaaaggca gacccaaage atattttggt 70980
gggggeccat ggacagtgat gtgatagagg tgteccgetga ggtggtcagg gaaggetget 71040
tgcagtaggt ggccgtgcac ggaaagtttg cagaatgage aggtgttagt tccagctgga 71100
gatgactgce ggetgtgece ttggtaccty ctttetggag ggaagtttta agacgtgtge 71180
atacttgace cagcagttgt atacatggag aaatttactt tgcagcaact ctcasaacaa 71220
gegtgtaaag atgtgtatag gtagttgtgt ttgttytgge attgtttgta gtagtgaaza 71280
attagagaca ggccaatgat ataaccaggg acctgatcaa ttatgttcte tcceggtgtt 71340
gggatattet gtagectctta aagaatgaga tctgggtgta cigatgtgge cagacattge 71400
aattgcagta catgagaagg caaatcatac agtagtgtgt acaccagtga gtcctecage 71460
cagataaatc cteacagtga ccagtegece aggcaccttg tgaaccctac cctgggtgtg 71520
ggtgctatet gaagtacctg ggggaggggy tgacaagtgg acttecagget gatgtgggee 71580
ctggectgge ccteectecca ageagagggy gotggoetege tggaaggtta acatcatcca 71640
actetgtcta cacgtggett gttttttcet agaattecctg ccacaatage agcatccttg 71700
ccattcattt tctecaaagt gagtaaccca tctetgecct ctgattecte agecatgagtc 71760
aagacaclga agttagaagt cgyglcgtgg ggggaagtct tcgaggtgce caggetgect 71820
ccccagoccaa aggggagecg tcactgeccg agaaggacga ggaccatgea ctgagttact 71880
ggaagccctt cctggtcaac atgtgegtgg ctacggtecct cacggecgge gettaccitct 71940
gctacagggt atgtttccac tgacagacge getggegaga tgetogtgtyg cagagageac 72000
tggcegetag cccgatggta ggattcagtt ctgtggtgca tctgagecag tctcagaaga 72080
aacagatcaa aggtttttaa agtctggaac tgtggaaggg ctaacaagag aattaaggat 72120
cgatgcacty gggttttaag gagccetety gtceccaagaa tataagagte taatctcagg 72180
gecttaacct attcaggagt aagtagagaa aatgecaaat acgtctgtit ctctetcoct 72240
tttttttttt attcetttgt ttttggaaaa aaatagagtt acaacacatt gttgttttta 72300
acctttataa saagcagett tttgttattt ctggaacaaa aaaaaacaaa gtaggcactt 72350
atgaaacttt ctcataccct taggtgatgt aatcagccat ataatttata tttgatttce 72420
cagggaagga atcccaaact tttacgaatg taaactccct tggagaagag ggttaggacg 72480
ctgttgeget caageccece tcagetgtgt geacactgag ccaggacagy gtctttgage 72540
ttteccactae taagaagaac agcaacaaaa ggecgtctag aaaaacagaa cctgectcetg 72600
cttetgetea gggtgtecce getgggttte cattgtectt tetccattge tecctectgt 72680
gacagccatce ttgetcatgt accagecctc atcaccccat ccccataaat gggtgtcctce 72720
gaggcctety cetgggoggte agaggtcace acagggtgge cattggeatyg tcaacccget 72780
gttaattcag agaagtggge tccaccteat tgggagaagt gecatttcag cagaaatitca 72840
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cacgttagac gtgtgttgct gttaagtaag gggaagagag aggactagcc tecagagctct 72900
ggccatggaa atgacctcct aagacttttt cgtggtttta aatattttac ctctttccag 72960
gtggecatctg agtacatcag atggttttge aaaatgecaaa caatttttte cttggggatyg 73020
atttttgggg agagggggct actgtaaaaa ataamaccaa aaccccettt gotccctegg 73080
aggttgaagl tgccgggggy tgtggceggy gteatgecatg aggegacage tctgecaggtg 73140
cgggtctggg ctcatctgaa ctgtttggtt tcattccagt tectgttcaa cagecaacaca 73200
tagectgace ctectecact ccacctecac ccactgteeg cctetgeceg cagageccac 73260
gcoccgactag caggecatgce geggtaggta agggeocgeeg gaccgegtag agagecggge 73320
cccygacgga cgttggttct gecactaaaac ccatcttccc cggatgtgtg tetcacccct 73380
catcctttta ctttttgece ctteccacttt gagtaccaaa tccacaagec attttttgag 73440
gagagtgaaa gagagtacca tgctggegge gcagagggaa ggggectaca ccegtetigg 73500
ggctcgoeee acccaggget ccctcctgga gecatcccagg cgggeggcac gccaacagec 73360
cecceccttga atctgecagey agcaactcte cactecatat ttatttaaac aattttttec 73620
ccaaaggcat ccatagtgea ctagcatttt cttgaaccaa taatgtatta aaattttttg 73680
atgtcagect tgcatesagg getttatcaa aaagtacaat aataaatccet caggtagtac 73740
tgggaatgga aggctttgec atgggcetge tgegtcagac cagtactggy aaggaggacg 73800
gttgtaagca gttgttattt agtgatattg tgggtaacgt gagaagatag aacaatgcta 73860
taatatataa tgaacacgty ggtatttaat aagaaacatg atgtgagatt actttgtcece 73920
gcttattete ctcoecctgtta tctgctagat ctagttoctea atcactgete cccecgtghtghb 73980
attagaatgc atgtaaggtc ttcttgtgtc ctgatgasaaa atatgtgeoctt gaaatgagaa 74040
actttgatct ctgcttacta atgtgcccca tgteccaagtc caacctgect gtgeatgace 74100
tgatcattac atggetgtgg ttectaagoe tgttgetgaa gteattgteg ctcageaata 74160
gggtgcagtt ttccaggaat aggecatttge ctaattcctg geatgacact ctagtgactt 74220
cetggtgagg cccagectgt cctggtacag cagggtcttg ctgtaactca gacattccaa 74280
gggtatggga agccatattc acacctcacg ctectggacat gatttaggga agcagggaca 74340
cccececgece cecaccttty ggatcagect ccgecattec aagtcaacac tettcttgag 74400
cagaccgtga tttggaagag aggcacctge tggaaaccac acttcttgaa acagcctggg 74460
tgacggtect ttaggcagee tgcegeegte tectgtecegg ttcaccttge cgagagagge 74520
gcgtetgece caccctcaaa cecctgtgggg cctgatggtg ctcacgactc ttectgcaaa 74580
gggaactgaa gacctccaca ttaagtggct ttttaacatg aaaaacacgg cagctgtage 74640
tccegageta ctelettgee agcatlttca cattlilbgocclb ttetegtggt agaagecaght 747C0
acagagaaat tctgtgotog gaacattcga ggtgtecacce tgcagageta tggtgaggtg 74760
tggataagge ttaggtgeca ggetgtaage attctgaget gggettgttg titttaagte 74820
ctgtatatgt atgtagtact ttgggtgtgt atatatagta gcatttcaaa atggacgtac 74880
tggtttaace tcectatectt ggagagecage tggetctcca ccttgttaca cattatgtta 74940
gagaggtagc gagctgctct getatatgec ttaagccaat atttacteat caggtcatta 75000
ttttttacaa tggccatgga ataaaccatt tttacasaaa taaaaacaaa aaaagcaagg 75060
tgttttggta taataccttt tcaggtgtgt gtggatacgt ggclgcatga ccgggtgggt 75120
gggggggagt gtctcagggt cttetgtgac ctcacagaac tgtcagactg tacagttttc 75180
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caacttgeca tattcatgat gggtitgecat tttagetgea acaataaaat thttttctaa 75240
agaacatgaa tttggggtge ttcccattitt tttetttget taatagaget aaaccaggat 75300
gagtaactee tgtttettte tatccctget gatgtgaaac agatgttgtc aatcagctgg 75360
ggttagagtt ttccacttct aagaattaac ctcagcatce ctgcattgec agcaccctca 75420
ggctggageyg cttteccttga ctgtgagett gttgaacace ttaggcctca geccatttce 75480
ttcccaaatt gacgetttge ctgtgtaggg ccctcagata acttaacaaa cttaccagtg 75540
ttgtttgaag zacaghtgttt tgagttgtaa tcteaasacc atatcectta cccaattacc 75600
tgtaagacac zatggttacc acatctcagt acgtaaagte cacttgatat agaattgact 75660
tagaaataag acagattagt atagtttttc atttgtgtac zaaattaaac aatgtaaatt 75720
ccceccaaag tgatttbttt gacttilbtga agtaattttyg gacttgcaaa atgttgccaa 75780
aatagtacga egagttecce agtaccctcocy aagtttecte gactgtttca aagctggetg 75840
caggcccagy ctcatgagac tgggaagagg acaggctgtg gtcatgtgga cccacaggg 75899

<210> 244

<211> 20

<212> DNA

<213> Artificial Seguence
<220>

<223> Antisense Oligonucleotide

<400> 244
gegetettag ccecgaggee 20

<210> 245

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonuclecotide

<400> 245
ccagggcgge tgctgegect 20

<210> 246
<211> 20
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<212> DNA
<213> Artificial Seguence

<220>

<223> Antisense Cligonucleotide

<400> 246
catctecaty acgggccagy 20

<210> 247

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 247
ttttccatet ccatgacggg 20

<210> 248

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Nntisense Oligonucleotide

<400> 248
actcctttte catctecatg 20

<210> 249
<211> 20
<212> DHNA

<213> Artificial Sequence

<220>
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<223>

<400>

Antisense Oligonucleotide

249

ttgtcgatet gctegaacte

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

<220>
<223>

<400>

250
20
DNA

Artificial Sequence

Antisense Oligonucleotide

250

gacttgtcge tctgctcgaa

<210>

<211>

<212>

<213>

<220>

<223>

<400>

251
20
DNA

Artificial Seguence

Antisense Cligonuclectide

251

gctcceggac ttgtcgatet

<210>

<211>

<212>

<213>

<220>

<223>

<400>

252
20
DNA

Artificial Sequence

Antisense Oligonucleotide

252

214-
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20

20
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ccagcteceyg gacttgtega 20
<210> 253

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 253

tccactgate ctgcacggaa 20
<210> 254

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 254
ccttecactyg atcctgcacy 20

<210> 255

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 255
atgectgeta gtegggeotyg 20

<210> 256
<211> 20
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<212> DNA
<213> Artificial Sequence

<220>

<223> RAntisense Oligonucleotide

<400> 256
cgggtgtagg cccettecct 20

<210> 257
<211> 20
<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligenucleotide

<400> 257
atggagtgga gagttgctec 20

<210>258

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonuclectide

<4C0> 258
ttgtactttt tgataaagec 20

<210> 259
<211> 20

<212> DNA
<213> Artificial Sequence
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<220>

<223> Antisense Oligonucleolide

<400> 259
cagtactggt ctgacgcage 20

<210> 260

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 260
tctcacgtta cccacaatat 20

<210> 261

<211l> 20

<212> DNA

<213> prtificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 261
titettatta aatacccacg 20

<210> 262
<Z11> 20
<212> DNA

<213> Artificial Seguence

<220>
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<223> Antisense Oligonucleotide

<400> 262

aagtaatcte acatcatgtt 20
<210> 263

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 263
ttcagcaaca ggcttaggaa 20

<210> 264

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 264

gacaatgact tcagcaacag 20
<210> 265

<211>» 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 265
tgcctattee tggaaaacty 20
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<210> 266

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 266
ggaagtcact agagtgtcat 20

<210> 267

<211> 20

<212> DNA

<213> Artificial Secuence
<z20>

<223> Pntisense Oligonucleotide

<400> 267
ccaggacagg ctgggectca 20

<210> 268

<21%> 20

<212> DNA

<213> Artificial Secuence
<220>

<223> Antisense Oligonucleotide

<400> 268
ctgctgtace aggacagget 20

<210> 269
<211> 20
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<212>

DNA

<213> Artificial Sequence

<220>

<223>

<400>

Antisense Oligonucleotide

269

tggaatgtct gagttacage

<210>

<211>

<212>

<213>

<220>

<223>

<400>

270

20

DNA

Artificial Sequence

Antisense Oligonucleotide

270

agagtgttga cttggaatgg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

271

20

DNA

Artificial Seguence

Antisensé Oligonucleotide

271

gctcaagaag agtgttgact

<z210>
<211>
<212>
<213>

272
20
DNA

Artificial Sequence

-220-
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<220>

<223>

<400>

Antisense Oligonucleotide

272

tgcctctett ccaaatcacg

<210>

<211>

<z212>

<213>

<220>

<223>

<400>

273

20

DNA

Artificial Sequence

Antisense Oligonucleotide

273

tgttttteat ¢ttaaaaage

<210>

<211>

<212>

<213>

<220>

<223>

<400>

274
20
DNA

Artificial Seguence

tisense Oligonucleotide

274

tecccaccaca gaatttctet

<210>
<211>
<2l2>
<213>
<220>

<223>

275
20
DNA

Artificial Sequence

Antisense Oligonucleotide

-221-
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<400> 275
gctetgecagg gtgacaccte 20

<210> 276

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 276
aggaggttaa accagtacgt 20

<210> 277

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 277
ggtggagage cagctgctet 20

<210> 278

<211> 20

<212> DNA

<213> Artificial Secguence

<220>

<223> Antisense Oligonucleotide
<400> 278

tattggette aggcatatag 20
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<210> 279

<211> 20

<212> DNA

<213> Artificial Sequence
£220>

<223> Antisense Oligonucleotide

<400> 279
gacctgatga gtaaatattg 20

<210> 280

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 280
ttcttcatgt caaccggcag 20

<210> 281

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 281
gccecgagge ccgetgeaat 20

<210> 282
<211> 20

<212> DNA
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<213> Artificial Sequence
<220>
<223> Antisense Oligonucleotide

<400> 282
tagtgaacta ttgttacaac 20

<210> 283

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonuclesotide

<400> 283
tgctaageca cttctaatca 20

<210> 284

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonuclzotide

<400> 284

caggattcta agttattaaa 20
<210> 285

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

112
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<223>

<400>

Antisense Oligonucleotide

285

tgggcaggat ggctctggta

<210>

<211>

<212>

<213>

<220>

<223>

<400>

286

20

DNA

Artificial Sequence

Antisense Oligonucleotide

286

tacaatacta tctgtgacta

<210>

<21i>

<21z>

<213>

<220>

<223>

<400>

287
20
DNA

Artificial Sequence

Bntisense Oligonuclectide

287

gatacttaca gggactgacg

<z210>

<211>

<212>

<213>

<220>

<223>

<400>

288

20

DNA

Artificial Sequence

Antisense Oligonucleotide

288
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20
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aaccctgagg cgaaaggagt 20
<210> 289

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 289

ccccaggtca ctaaaattaa 20
<210> 280

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 290

aaagcaaagg tgagttggtyg 20
<210> 291

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Cligonucleotide

<400> 291
gctcaattat taaaccactt 2C

<210> 292
<211> 20
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<212> DNA
<213> Artificial Sequence

<220>

<223> Antisense Oligonuclesotide

<400> 292
agtcctcaag aagtcacttt 20

<210> 293

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Cligonucleotide

<400> 293
gaaagcaggg actgctggea 20

<210> 294

<211> 20

<212> DNA

<213> artificial Sequence
<220>

<223> Bntisense Oligonucleotide

<400> 294
aaaactggga gagacagcag 20

<210> 295
<211> 20

<212> DNA
<213> Artificial Segquence
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<220>

<223>

<400>

Antisense Oligonucleotide

295

acatggaagce catggtcage

<210>

<211>

<212>

<213>

<220>

<223>

<400>

296

20

DNA

Artificial Sequence

Antisense Oligonucleotide

296

attgctagac tcacactagg

<210>

<211>

<2l1l2>

<213>

<220>

<223>

<400>

297

20

DNA

Artificial Sequence

Antisense Oligonuclectide

297

ggctgtgate aaaaggcage

<210>
<211>
<z12>
<213>

<220>

<223>

298
20
DNA

Artificial Sequence

Antisense Oligonucleotide

-228-
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20

20

20
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<400> 298
cactggectet gggcaacttt 20

<210> 299

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 299
gctgggeage cacccataaa 20

<210> 300

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 300
agtccectea cotettttet 20

<210> 301

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 301

ccteettace agcaagagge 20
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<210> 302

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 302
tgtattttgg aagaggageg 20

<210> 303

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 302
acagactaac acagtgagtce 20

<210> 304

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 304
acaaattacc gagtctcagg 20

<210> 305

<21i> 20
<212> DNA
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<213> Artificial Sequence

<220>

£223> Antisense Oligonucleotide

<400> 305
tcatgaaagy cttggtgecce 20

<210> 306

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 306
ttggaagatg aaatctttty 20

<210> 307

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 307
agccatgtac ttggaagatg 20

<210> 308
<211> 20
<212> DNA

<213> Artificial Seguence

<220>
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<223> Antisense Oligonuclzotide

<400>

308

cgagccccte attccaacaa

<210>

<211>

<212>

<213>

<220>

<223>

<400>

309
20
DNA

Artificial Sequence

Antisense Oligonucleotide

309

cacctcagcyg gacacctcta

<210>

<211>

<212>

<213>

<220>

<223>

<400>

310

20

DNA

Artificial Sequence

Antisense Oligonucleotide

310

gaaacatacc ctgtagcaga

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

<220>

<223>

311

20

DNA

Artificial Sequence

Antisense Oligonucleotide

-232-
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20

20

20
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<400> 311

cagagggcte cttaaaacce 20
<210> 312

<21i> 20

<212> DNA

<213> artificial Seguence

<220>

<223> Antisense Oligonucleotide

<400> 312

attcgtaaaa gtttgggatt 20
<210> 313

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Cligonucleotide

<400> 313
ccctettecte caagggagtt 20

<210> 314

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonuclectide

<400> 314
ggaatgaaac caaacagttc 20

<210> 315
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<211> 20
<212> DNA
<213> Artificial Secuence

<220>

<223> Antisense Oligonucleotide

<400> 315
aaatggttta ttccatggec 20

<210> 316

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 316
aaaaatttta ttottgcage 20

<210> 317
<211> 20
<212> DNA

<213> Artificial Sequence

220>

<223> Antisense Oligonucleotide

<400> 317
ceggteatge agccacgtat 20

<210> 318
<211> 20
<21Z> DNA

<213> Artificial Sequence

-234-




WO 02/092772

<220>

<223> Antisense Oligonuclectide

<400>

318

gttggaaaac tgtacagtct

<210>

<211>

<212>

<213>

<220>

<223>

<400>

319

20

DNA

Artificial Sequence

Antisense Oligonucleotide

319

attttattgt tgcagetaaa

<210>

<211>

<212>

<213>

<220>

<223>

<400>

320
20
DNA

Artificial Seguence

Antisense Oligonuclectide

320

cgectectte tcggeccact

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

<220>

<223>

321
20
DNA

Artificial Sequence

Antisense Oligonucleotide

-235-
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20

20

20
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<400> 321
gggcggetge tgcgectect 20

<210> 322

<211i> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 322
gtggatttgy tactcaaagt 20

<210> 323

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 323
aaatggcttyg tggatttggt 20

<210> 324

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 324
atggtactet cttteactet 20
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<210>

<211>

<212>

<213>

<220>

<223>

<400>

325

20

DNA

Artificial Sequence

Antisense Oligonucleotide

325

gccagecatgy tactectettt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

325

20

DNA

Artificial Sequence

Antisense Oligonucleotide

326

gagagttget ccctgeagat

<210>

<211>

<212>

<213>

<220>

<223>

<400>

327

20

DNA

Artificial Sequence

Antisense Oligonucleotide

327

ggagtggaga gttgctecet

<210>
<211>

328
20

-237-
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<212>
<213>

<220>

<223>

<400>

DNA

Artificial Sequence

Antisense Oligonuclecotide

328

ccttgatgea aggetgacat

<210>

<211>

<212>

<213>

<220>

<223>

<400>

329
20
DNA

Artificial Seqguence

Antisense Oligonucleotide

329

aaagccctty atgcaagget

<210>

<211>

<zlz>

<213>

<220>

<223>

<400>

330

20

DNA

Artificial Sequence

Antisense Oligonucleotide

330

agtactacct gaggatttat

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

331
20
DNA

Artificial Sequence

-238-

PCT/USO2/15301

2C

20
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<223>

<400>

Antisense Cligonucleotide

331

ttcecattecec agtactacct

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

<220>

<400>

332
20
DNA

Artificial Sequence

Antisense Oligonucleotide

332

ccatggcaaa gocttcocatt

<210>

<Z11>

<212>

<213>

<220>

<223>

<400>

333

20

DNA

Artificial Sequence

Antisense Oligonucleotide

333

caggcceaty geaasagectt

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

<220>

<223>

334

20

DNA

Artificial Sequence

Antisense Oligonucleotide

-239-

PCT/USO2/15301

20

20

20
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<400> 334

caactgctta caaccgtect
<210> 335

<211> 20

<212> DNA

<213> Artificial seguence
<220>

<223> Antisense Oligonucleotide

<400> 33§
ccacgtgttc attatatatt

<210> 336

<211> 20

<212> DNA

<213> Artificial Sequence
<Z20>

<223> Antisense Oligonucleotide

<400> 336
ttaaatacce acgtgttcat

<210> 337

<21i> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Bntisense Oligonucleotide

<400> 337
taagcgggac aaagtaatct

-240-

PCT/US02/15301

20

20

20

20
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<210> 338

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 338
cagataacag ggaggagaat 20

<210> 339

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonuclectide

<400> 338
gagaactaga tctagcagat 20

<210> 340

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 340
agtgattgag aactagatct 20

<210> 341

<211> 20

<212> DNA

<213> Artificial Sequence
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WO 02/092772

<220>

<223> Antisense Oligonucleotide

<400> 341
gacacaagaa gaccttacat

<210> 342

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 342
ctcatttcaa gcacatattt

<210> 343

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisensc Oligonucleotide

<400> 343
ggcaggttgg acttggacat

<210> 344

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

-242-
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20

20

20
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<223> Pntisense Oligonuclaotide

<400> 344
aaccacagce atgtaatgat 20

<210> 345

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 245
ttgctgageg acaatgactt 20

<210> 346

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 346

ctggaaaact gcaccctatt 20
<210> 347

<211> 20

<212> pNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide

<400> 347
gctgggcete accaggaagt 20
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<210> 348

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 348
ttacagcaag accctgetgt 20

<210> 349

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 349
acccttggaa tgtctgagtt 20

<210> 350

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 350
tteccatace cttggaatgt 20

<210> 3851
<211> 20
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<212> DNA
<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 351
atatggette ccataccett 20

<210> 352

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 352
gtgtgaatat ggcttcccat 20

<210> 353

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonuclsotide

<400> 353
cetgetteoee taaateatgt 20

<210> 354
<211> 20

<212> DNA
<213> Artificial Sequence
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<220>
<223> Antiéense Oligonucleotide

<400> 354
gtgtcectge ttccctaaat

<210> 355

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense 0Oligonucleotide

<400> 355
cggaggetga teccaaaggt

<210> 356

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 356
caggtgcctc tcttccaaat

<210> 357

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Antisense Oligonucleotide

-246-

PCT/USO2/15301

20

20

184
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<400> 357
gtggtttecca geaggtgect

<210> 358

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 358
gctgtttcaa gaagtgtggt

<210> 359

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonuclecotide

<400> 359
ggaccgtcac ccaggetgtt

<210> 360

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 360
caggctgect aaaggaccegt

-247-
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20

20

20

20
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<210> 361

<211> 20

<212> DNA

<213> Artificial Seguence
<220>

<223> Antisense Oligonuclectide

<400> 361
accatcaggc cccacagggt 20

<210> 362

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Bntisense Oligonuclectide

<400> 362
gttecettty caggaagagt 20

<210> 363

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 363
gtggaggtct tcaglttcect 20

<210> 364

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

<220>

<223> Antisense Oligonucleotide

<400> 364
ccacttaatg tggaggtctt 20

<210> 365

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 365
agctacaget gecgtgtttt 20

<210> 366

<211> 20

<212> DNA

<213> Artificial Sequence
220>

<223> Antisense Oligonucleotide

<400> 366

ccacgagaaa ggcaaaatgt 20
<210> 367

<211> 20

<212> DNA

<213> Artifiecial Sequence

<220>
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<223>

<400>

Antisense Oligonucleotide

367

gaatttctct gtactggett

<210>
<211>
<2312>
<213>

<220>

<223>
<400>

368
20
DNA

Artificial Sequence

Antisense 0Oligonucleotide
368

ccacagaatt tctctgtact

<210>

<211>

<212>

<213>

<220>

<223>

<400>

369
20
ONA

Artificial Sequence

Antisense Oligonucleotide

369

gaatgttcce accacagaat

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

<223>

<400>

370

20

DNA

Artificial Seguence

Antisense Oligonucleotide

370

-250-
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20
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gcctggeace taagecttat 20
<210> 371

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 371
atgcttacag cctggcacct 20

<210> 372

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 372

ctacatacat atacaggact 20
<210> 373

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 373
tttgaaatge tactatatat 20

<210> 374
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<211> 20
<212> DNA
<213> Artificial Sequence

220>

<223> Antisense Oligonucleotide

<400> 374

ggataggagg ttaaaccagt 20
<210> 375

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonuclsolide

<400> 375
geccagetget ctocaaggat 20

<210> 376

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 376
ctacctctet aacataatgt 20

<210> 377

<211> 20

<212> DNA

<213> Artificial Sequence
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<220>

<223> Antisense Oligonucleotide

<400> 377
gctegetace tctctaacat 20

<210> 378

<211> 20

<212> DNA

<213> Artificial Secquence
<220>

<223> antisense Oligonucleotide

<400> 378
aggcatatag cagagcagct 20

<210> 379

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 379
gtcaaccggc agccggaact 20

<210> 380

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

41
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<400> 380
cctgecageta ccgeegeect 20

<210> 381

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 381

cgctgeaate cccgaccock 20
<210> 382

<211> 20

<Z12> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 382
accaaaacac cttgecttttt 20

<210> 383

<211> 20

<21Z> DNA

<213> Artificial Segquence
<220>

<223> Antisense Oligonucleotide

<400> 383

gtattatacc aaaacacctt 20
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<210> 384

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonuclesotide

<400> 384

cacacacctg aaaaggtatt 2G
<210> 385

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223» Antisense Oligonucleotide

<400> 385
acccggteat gragecacgt 20

<210> 386

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 386
gtgaggtcac agaagaccct 20

<210> 387
<211> 20
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<212> DNA
<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 387
gtacagtctg acagttctgt 20

<210> 388

<211> 20

<212> DNA

<2i3> artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 388
atggcaagtt ggaasaactgt 20

<210> 389

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 389
aatgcaaacc catcatgaat 20
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