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ANTISENSE MODULATION OF PTP1B 
EXPRESSION 

0001. This application is a continuation-in-part of U.S. 
patent application Ser. No. 09/629,644, filed Jul. 31, 2000 
which is a continuation-in-part of U.S. patent application 
Ser. No. 09/487,368, filed Jan. 18, 2000. 

FIELD OF THE INVENTION 

0002 The present invention provides compositions and 
methods for modulating the expression of PTP1B. In par 
ticular, this invention relates to compounds, particularly 
antisense oligonucleotides, Specifically hybridizable with 
nucleic acids encoding PTP1B. Such oligonucleotides have 
been shown to modulate the expression of PTP1B. 

BACKGROUND OF THE INVENTION 

0003. 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 result 
ing 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 phospho 
rylation within the cell is on Serine and threonine residues, 
tyrosine phosphorylation is modulated to the greatest extent 
during oncogenic transformation and growth factor Stimu 
lation (Zhang, Crit. Rev. Biochem. Mol. Biol., 1998, 33, 
1-52). 
0004. Because phosphorylation is such a ubiquitous pro 
ceSS within cells and because cellular phenotypes are largely 
influenced by the activity of these pathways, it is currently 
believed that a number of disease States and/or disorders are 
a result of either aberrant activation of, or functional muta 
tions in, kinases and phosphatases. Consequently, consider 
able attention has been devoted recently to the character 
ization of tyrosine kinases and tyrosine phosphatases. 
0005 PTP1B (also 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). 
0006 An essential regulatory role in signaling mediated 
by the insulin receptor has been established for PTP1B. 
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). In addition, PTP1B modu 
lates 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). 
0007 Mouse knockout models lacking the PTP1B gene 
also point toward the negative regulation of insulin Signaling 
by PTP1B. Mice harboring a disrupted PTP1B gene showed 
increased insulin Sensitivity, increased phosphorylation of 

May 9, 2002 

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 therapeu 
tic target in the treatment of diabetes and obesity. 
0008 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 and differs in various tissues exam 
ined (Sell and Reese, Mol. Genet. Metab., 1999, 66, 189 
192). In these studies it was also found that the levels of the 
variants correlated with the plasma insulin concentration and 
percentage body fat and may therefore be used as a biom 
arker for patients with chronic hyperinsulinemia or type 2 
diabetes. 

0009 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 carci 
noma cells, PT1B was found to be inactivated by the 
presence of HO 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. Biol. Chem., 1998, 273, 
15366-15372). 
0010. 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). 
0011 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 also 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 oncoprotein. 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). 
0012 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., 1998, 8, 173-176). Other 
Studies designed to Study integrin Signaling, using a cata 
lytically 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 StreSS fiber formation and tyrosine phos 
phorylation (Arregui et al., J. Cell. Biol., 1998, 143, 861 
873). 
0013 Currently, therapeutic agents designed to inhibit 
the synthesis or action of PTP1B include small molecules 
(Ham et al., Bioorg. Med. Chem. Lett., 1999, 9, 185-186; 
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Skorey et al., J. Biol. Chem., 1997, 272,22472-22480; Taing 
et al., Biochemistry, 1999, 38, 3793-3803; Taylor et al., 
Bioorg. 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., Bioorg. 
Med. Chem., 1998, 6, 1799-1810) and peptides (Chen et al., 
Biochemistry, 1999, 38, 384-389; Desmarais et al., Arch. 
Biochem. Biophy.s., 1998, 354, 225-231; Roller et al., 
Bioorg. Med. Chem. Lett., 1998, 8, 2149-2150). In addition, 
disclosed in the PCT publication WO 97/32595 are phos 
phopeptides and antibodies that inhibit the association of 
PTP1B with the activated insulin receptor for the treatment 
of disorders associated with insulin resistance. AntiSense 
nucleotides against PTP1B are also generally disclosed 
(Olefsky, 1997). 
0.014. There remains a long felt need for additional agents 
capable of effectively inhibiting PTP1B function and anti 
Sense 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 modulation of PTP1B expression. 
0.015 The present invention, therefore, provides compo 
sitions and methods for modulating PTP1B expression, 
including modulation of the alternatively Spliced form of 
PTP1B. 

SUMMARY OF THE INVENTION 

0016. The present invention is directed to antisense com 
pounds, particularly oligonucleotides, which are targeted to 
a nucleic acid encoding PTP1B, and which modulate the 
expression of PTP1B. Pharmaceutical and other composi 
tions comprising the antisense compounds of the invention 
are also provided. Further provided are methods of modu 
lating the expression of PTP1B 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, particu 
larly 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 of the antisense compounds or 
compositions of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.017. The present invention employs oligomeric anti 
Sense compounds, particularly oligonucleotides, for use in 
modulating the function of nucleic acid molecules encoding 
PTP1B, ultimately modulating the amount of PTP1B pro 
duced. This is accomplished by providing antisense com 
pounds which specifically hybridize with one or more 
nucleic acids encoding PTP1B. As 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 com 
pounds which Specifically hybridize to it is generally 
referred to as “antisense”. The functions of DNA to be 
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interfered with include replication and transcription. The 
functions 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 interfer 
ence with target nucleic acid function is modulation of the 
expression of PTP1B. In the context of the present inven 
tion, "modulation” means either an increase (stimulation) or 
a decrease (inhibition) in the expression of a gene. In the 
context of the present invention, inhibition is the preferred 
form of modulation of gene expression and mRNA is a 
preferred target. 

0018. 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 mRNA 
transcribed from the gene) whose expression is associated 
with a particular disorder or disease State, or a nucleic acid 
molecule from an infectious agent. In the present invention, 
the target 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 5'-AUA, 5'-ACG and 
5'-CUG have been shown to function in vivo. Thus, the 
terms “translation initiation codon” and “start codon” can 
encompass many codon Sequences, even though the initiator 
amino acid in each instance is typically methionine (in 
eukaryotes) or formylmethionine (in prokaryotes). It is also 
known in the art that eukaryotic and prokaryotic genes may 
have two or more alternative Start codons, any one of which 
may be preferentially utilized for translation initiation in a 
particular cell type or tissue, or under a particular set of 
conditions. In the context of the invention, “start codon” and 
“translation initiation codon” refer to the codon or codons 
that are used in vivo to initiate translation of an mRNA 
molecule transcribed from a gene encoding PTP1B, regard 
less of the Sequence(s) of Such codons. 

0019. It is also known in the art that a translation termi 
nation codon (or "stop codon”) of a gene may have one of 
three sequences, i.e., 5'-UAA, 5'-UAG and 5'-UGA (the 
corresponding DNA sequences are 5'-TAA, 5'-TAG and 
5'-TGA, respectively). The terms “start codon region” and 
“translation initiation codon region” refer to a portion of 
Such an mRNA or gene that encompasses from about 25 to 
about 50 contiguous nucleotides in either direction (i.e., 5' or 
3") from a translation initiation codon. Similarly, the terms 
“Stop codon region' and "translation termination codon 
region” refer to a portion of Such an mRNA or gene that 
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encompasses from about 25 to about 50 contiguous nucle 
otides in either direction (i.e., 5' or 3') from a translation 
termination codon. 

0020. 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 the portion of an mRNA 
in the 5' direction from the translation initiation codon, and 
thus including nucleotides between the 5' cap Site and the 
translation initiation codon of an mRNA or corresponding 
nucleotides on the gene, and the 3' untranslated region 
(3'UTR), known in the art to refer to the portion of an mRNA 
in the 3' direction from the translation termination codon, 
and thus including nucleotides between the translation ter 
mination 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 mRNA 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. 

0021 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 trans 
lated) regions are known as “exons” and are spliced together 
to form a continuous mRNA sequence. mRNA splice Sites, 
i.e., introneXOn 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. 

0022. Once one or more target sites have been identified, 
oligonucleotides are chosen which are Sufficiently comple 
mentary to the target, i.e., hybridize Sufficiently well and 
with Sufficient specificity, to give the desired effect. 

0023. 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 nucleotide bases. For 
example, adenine and thymine are complementary nucleo 
bases 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 oligonucle 
otide and the DNA or RNA are considered to be comple 
mentary to each other at that position. The oligonucleotide 
and the DNA or RNA are complementary to each other when 
a Sufficient number of corresponding positions in each 
molecule are occupied by nucleotides which can hydrogen 
bond with each other. Thus, “specifically hybridizable” and 
“complementary are terms which are used to indicate a 
Sufficient degree of complementarity or precise pairing Such 
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that Stable and Specific binding occurs between the oligo 
nucleotide and the DNA or RNA target. It is understood in 
the art that the Sequence of an antisense compound need not 
be 100% complementary to that of its target nucleic acid to 
be specifically hybridizable. 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 utility, 
and there is a Sufficient degree of complementarity to avoid 
non-specific binding of the antisense compound to non 
target Sequences under conditions in which specific binding 
is desired, i.e., under physiological conditions in the case of 
in Vivo assays or therapeutic treatment, and in the case of in 
Vitro assays, under conditions in which the assays are 
performed. 
0024. Antisense compounds are commonly used as 
research reagents and diagnostics. For example, antisense 
oligonucleotides, which are able to inhibit gene expression 
with exquisite Specificity, are often used by those of ordinary 
skill to elucidate the function of particular genes. AntiSense 
compounds are also used, for example, to distinguish 
between functions of various members of a biological path 
way. AntiSense modulation has, therefore, been harnessed 
for research use. 

0025 The specificity and sensitivity of antisense is also 
harnessed by those of skill in the art for therapeutic uses. 
AntiSense oligonucleotides have been employed as thera 
peutic moieties in the treatment of disease States in animals 
and man. AntiSense oligonucleotides 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-oc 
curring nucleobases, Sugars and covalent internucleoside 
(backbone) linkages as well as oligonucleotides having 
non-naturally-occurring portions which function Similarly. 
Such modified or substituted oligonucleotides are often 
preferred over native forms because of desirable properties 
Such as, for example, enhanced cellular uptake, enhanced 
affinity for nucleic acid target and increased Stability in the 
presence of nucleases. 
0026. While antisense oligonucleotides are a preferred 
form of antisense compound, the present invention compre 
hends other oligomeric antisense compounds, including but 
not limited to oligonucleotide mimetics Such as are 
described below. The antisense compounds in accordance 
with this invention preferably comprise from about 8 to 
about 50 nucleobases (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 
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phosphate group can be linked to either the 2, 3" or 5' 
hydroxyl moiety of the Sugar. In forming oligonucleotides, 
the phosphate groups covalently link adjacent nucleosides to 
one another to form a linear polymeric compound. In turn 
the respective ends of this linear polymeric Structure can be 
further joined to form a circular Structure, however, open 
linear Structures are generally preferred. Within the oligo 
nucleotide 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. 
0.027 Specific examples of preferred antisense com 
pounds useful in this invention include oligonucleotides 
containing modified backbones or non-natural internucleo 
Side linkages. AS defined in this specification, oligonucle 
otides having modified backbones include those that retain 
a phosphorus atom in the backbone and those that do not 
have a phosphorus atom in the backbone. For the purposes 
of this specification, and as Sometimes referenced in the art, 
modified oligonucleotides that do not have a phosphorus 
atom in their internucleoside backbone can also be consid 
ered to be oligonucleosides. 
0028 Preferred modified oligonucleotide backbones 
include, for example, phosphorothioates, chiral phospho 
rothioates, phosphorodithioates, phosphotriesters, ami 
noalkylphosphotri-esters, methyl and other alkyl phospho 
nates including 3'-alkylene phosphonates and chiral 
phosphonates, phosphinates, phosphoramidates including 
3'-amino phosphoramidate and aminoalkylphosphorami 
dates, thionophosphoramidates, thiono-alkylphosphonates, 
thionoalkylphosphotriesters, and borano-phosphates having 
normal 3'-5' linkages, 2'-5' linked analogs of these, and those 
having inverted polarity wherein the adjacent pairs of 
nucleoside 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. 

0029 Representative United States patents that teach the 
preparation of the above phosphorus-containing linkages 
include, but are not limited to, U.S. Pat. Nos.: 3,687,808; 
4,469,863; 4,476,301; 5,023,243; 5,177, 196; 5,188,897; 
5,264,423: 5,276,019; 5,278,302; 5,286,717; 5,321,131; 
5,399,676; 5,405,939; 5.453,496; 5,455,233; 5,466,677; 
5,476,925; 5,519,126; 5,536,821; 5,541,306; 5,550,111; 
5,563,253; 5,571,799; 5,587,361; and 5,625,050, certain of 
which are commonly owned with this application, and each 
of which is herein incorporated by reference. 
0030 Preferred modified oligonucleotide backbones that 
do not include a phosphorus atom therein have backbones 
that are formed by short chain alkyl or cycloalkyl inter 
nucleoside linkages, mixed heteroatom and alkyl or 
cycloalkyl internucleoside linkages, or one or more short 
chain heteroatomic or heterocyclic internucleoside linkages. 
These include those having morpholino linkages (formed in 
part from the Sugar portion of a nucleoside); siloxane 
backbones, Sulfide, Sulfoxide and Sulfone backbones, for 
macetyl and thioformacetyl backbones, methylene for 
macetyl and thioformacetyl backbones, alkene containing 
backbones, Sulfamate backbones, methyleneimino and 
methylenehydrazino backbones, Sulfonate and Sulfonamide 
backbones, amide backbones, and others having mixed N, 
O, S and CH2 component parts. 
0.031 Representative United States patents that teach the 
preparation of the above oligonucleosides include, but are 

May 9, 2002 

not limited to, U.S. Pat. Nos.: 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 5,677,439, 
certain of which are commonly owned with this application, 
and each of which is herein incorporated by reference. 
0032. In other preferred oligonucleotide mimetics, both 
the Sugar and the internucleoside linkage, i.e., the backbone, 
of the nucleotide units are replaced with novel groups. The 
base units are maintained for hybridization with an appro 
priate 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 aminoethylglycine 
backbone. The nucleobases are retained and are bound 
directly or indirectly to aza nitrogen atoms of the amide 
portion of the backbone. Representative United States pat 
ents that teach the preparation of PNA compounds include, 
but are not limited to, U.S. Pat. Nos.: 5,539,082; 5,714,331; 
and 5,719,262, each of which is herein incorporated by 
reference. Further teaching of PNA compounds can be found 
in Nielsen et al., Science, 1991, 254, 1497-1500. 
0033 Most preferred embodiments of the invention are 
oligonucleotides with phosphorothioate backbones and oli 
gonucleosides with heteroatom backbones, and in particular 
CH-NH-O-CH-, -CH-N(CH)-O-CH 

known as a methylene (methylimino) or MMI backbone), 
CH-O-N(CH)-CH-, CH-N (CH) 

-N(CH) -CH-and -O-N(CH) -CH-CH 
wherein the native phosphodiester backbone is represented 
as -O-P-O-CH-) of the above referenced U.S. Pat. 
No. 5,489,677, and the amide backbones of the above 
referenced U.S. Pat. No. 5,602,240. Also preferred are 
oligonucleotides having morpholino backbone Structures of 
the above-referenced U.S. Pat. No. 5,034,506. 
0034) Modified oligonucleotides may also contain one or 
more Substituted Sugar moieties. Preferred oligonucleotides 
comprise one of the following at the 2"position: OH; F; O-, 
S-, or N-alkyl; O-, S-, or N-alkenyl; O-, S- or N-alkynyl; or 
O-alkyl-O-alkyl, wherein the alkyl, alkenyl and alkynyl may 
be Substituted or unsubstituted C to Co alkyl or C to Co 
alkenyl and alkynyl. Particularly preferred are O 
(CH), O CH, O(CH), OCH, O(CH), NH, 
O(CH), CH, O(CH), ONH and O(CH), ON 
(CH2)CH), where n and mare from 1 to about 10. Other 
preferred oligonucleotides comprise one of the following at 
the 2' position: C to Co lower alkyl, Substituted lower alkyl, 
alkaryl, aralkyl, O-alkaryl or O-aralkyl, SH, SCH, OCN, 
Cl, Br, CN, CF, OCF, SOCH, SOCH, ONO., NO, N, 
NH, heterocycloalkyl, heterocycloalkaryl, aminoalky 
lamino, polyalkylamino, Substituted Sillyl, an RNA cleaving 
group, a reporter group, an intercalator, a group for improv 
ing 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'-methoxy 
ethoxy (2'-O-CHCHOCH, also known as 2'-O-(2-meth 
oxyethyl) or 2-MOE) (Martin et al., Helv. Chim. Acta, 1995, 
78,486-504) i.e., an alkoxyalkoxy group. A further preferred 
modi 
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fication includes 2'-dimethylaminooxyethoxy, i.e., a 
O(CH).ON(CH4), group, also known as 2'-DMAOE, as 
described in examples hereinbelow, and 2'-dimethylamino 
ethoxyethoxy (also known in the art as 2'-O-dimethylamino 
ethoxyethyl or 2-DMAEOE), i.e., 2'-O-CH-O- 
CH-N(CH), also described in examples hereinbelow. 
0035) Other preferred modifications include 2'-methoxy 
(2'-O-CH-), 2-aminopropoxy (2'-OCHCHCH-NH) 
and 2'-fluoro (2'-F). Similar modifications may also be made 
at other positions on the oligonucleotide, particularly the 3' 
position of the Sugar on the 3' terminal nucleotide or in 2'-5' 
linked oligonucleotides and the 5' position of 5' terminal 
nucleotide. Oligonucleotides may also have Sugar mimetics 
Such as cyclobutyl moieties in place of the pentofuranosyl 
Sugar. Representative United States patents that teach the 
preparation of Such modified Sugar Structures include, but 
are not limited to, U.S. Pat. Nos.: 4,981,957; 5,118,800; 
5,319,080; 5,359,044; 5,393,878; 5,446,137; 5,466,786; 
5,514,785; 5,519,134; 5,567,811; 5,576.427; 5,591,722; 
5,597,909; 5,610,300; 5,627,053; 5,639,873; 5,646,265; 
5,658,873; 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. 

0.036 Oligonucleotides may also include nucleobase 
(often referred to in the art simply as “base') modifications 
or Substitutions. As used herein, “unmodified” or “natural” 
nucleobases include the purine bases adenine (A) and gua 
nine (G), and the pyrimidine bases thymine (T), cytosine (C) 
and uracil (U). Modified nucleobases include other synthetic 
and natural nucleobases Such as 5-methylcytosine (5-me-C), 
5-hydroxymethyl cytosine, Xanthine, hypoxanthine, 2-ami 
noadenine, 6-methyl and other alkyl derivatives of adenine 
and guanine, 2-propyl and other alkyl derivatives of adenine 
and guanine, 2-thiouracil, 2-thiothymine and 2-thiocytosine, 
5-halouracil and cytosine, 5-propynyl uracil and cytosine, 
6-azo uracil, cytosine and thymine, 5-uracil (pseudouracil), 
4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hy 
droxyl and other 8-Substituted adenines and quanines, 5-halo 
particularly 5-bromo, 5-trifluoromethyl and other 5-substi 
tuted uracils and cytosines, 7-methylguanine and 7-methy 
ladenine, 8-azaguanine and 8-azaadenine, 7-deazaguanine 
and 7-deazaadenine and 3-deazaguanine and 3-deazaad 
enine. Further nucleobases include those disclosed in U.S. 
Pat. No. 3,687,808, those disclosed in The Concise Ency 
clopedia Of Polymer Science And Engineering, pages 858 
859, Kroschwitz, J. I., ed. John Wiley & Sons, 1990, those 
disclosed by Englisch et al., Angewandte Chemie, Interna 
tional Edition, 1991, 30, 613, and those disclosed by Sang 
hvi, Y. S., Chapter 15, Antisense Research and Applications, 
pages 289-302, Crooke, S. T. and Lebleu, B., ed., CRC 
Press, 1993. Certain of these nucleobases are particularly 
useful for increasing the binding affinity of the oligomeric 
compounds of the invention. These include 5-substituted 
pyrimidines, 6-azapyrimidines and N-2, N-6 and O-6 sub 
Stituted purines, including 2-aminopropyladenine, 5-propy 
nyluracil and 5-propynylcytosine. 5-methylcytosine Substi 
tutions have been shown to increase nucleic acid duplex 
stability by 0.6-1.2 C. (Sanghvi, Y. S., Crooke, S. T. and 
Lebleu, B., eds., Antisense Research and Applications, CRC 
Press, Boca Raton, 1993, pp. 276-278) and are presently 
preferred base Substitutions, even more particularly when 
combined with 2'-O-methoxyethyl Sugar modifications. 
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0037 Representative United States patents that teach the 
preparation of certain of the above noted modified nucleo 
bases as well as other modified nucleobases include, but are 
not limited to, the above noted U.S. Pat. No. 3,687,808, as 
well as U.S. Pat. Nos.: 4,845,205; 5,130,302; 5,134,066; 
5,175.273; 5,367,066; 5,432.272; 5.457,187; 5.459.255; 
5,484,908; 5,502,177; 5,525,711; 5,552,540, 5,587.469; 
5,594,121, 5,596,091; 5,614,617; and 5,681,941, certain of 
which are commonly owned with the instant application, 
and each of which is herein incorporated by reference, and 
U.S. Pat. No. 5,750,692, which is commonly owned with the 
instant application and also herein incorporated by refer 
CCC. 

0038 Another modification of the oligonucleotides of the 
invention involves chemically linking to the oligonucleotide 
one or more moieties or conjugates which enhance the 
activity, cellular distribution or cellular uptake of the oligo 
nucleotide. 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., Bioorg. Med. Chem. Let., 1994, 4, 1053 
1060), a thioether, e.g., hexyl-S-tritylthiol (Manoharan et al., 
Ann. N.Y. Acad. Sci., 1992, 660,306-309; Manoharan et al., 
Bioorg. Med. Chem. Let., 1993, 3, 2765-2770), a thiocho 
lesterol (Oberhauser 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 phospho 
lipid, e.g., di-hexadecyl-rac-glycerol or triethyl-ammonium 
1,2-di-O-hexadecyl-rac-glycero-3-H-phosphonate (Mano 
haran et al., Tetrahedron Lett., 1995, 36, 3651-3654; Shea et 
al., Nucl. Acids Res., 1990, 18, 3777-3783), a polyamine or 
a polyethylene glycol chain (Manoharan et al., Nucleosides 
& Nucleotides, 1995, 14, 969-973), or adamantane acetic 
acid (Manoharan et al., Tetrahedron Lett., 1995, 36, 3651 
3654), a palmityl moiety (Mishra et al., Biochim. BiophyS. 
Acta, 1995, 1264, 229-237), or an octadecylamine or hexy 
lamino-carbonyl-oxycholesterol moiety (Crooke et al., J. 
Pharmacol. Exp. Ther, 1996, 277,923-937. 
0039 Representative United States patents that teach the 
reparation of Such oligonucleotide conjugates include, but 
are not limited to, U.S. Pat. Nos.: 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; 5,591584; 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; 4835,263; 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. 
0040. 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 incorpo 
rated in a single compound or even at a single nucleoside 
within an oligonucleotide. The present invention also 
includes antisense compounds which are chimeric com 
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pounds. "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 oligo 
nucleotide compound. These oligonucleotides typically con 
tain at least one region wherein the oligonucleotide is 
modified 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. Activation of RNase H, 
therefore, results in cleavage of the RNA target, thereby 
greatly enhancing the efficiency of oligonucleotide inhibi 
tion of gene expression. Consequently, comparable results 
can often be obtained with shorter oligonucleotides when 
chimeric oligonucleotides are used, compared to phospho 
rothioate deoxyoligonucleotides hybridizing to the same 
target region. Cleavage of the RNA target can be routinely 
detected by gel electrophoresis and, if necessary, associated 
nucleic acid hybridization techniques known in the art. 
0041 Chimeric antisense compounds of the invention 
may be formed as composite Structures of two or more 
oligonucleotides, modified oligonucleotides, oligonucleo 
Sides and/or oligonucleotide mimetics as described above. 
Such compounds have also been referred to in the art as 
hybrids or gapmers. Representative United States patents 
that teach the preparation of Such hybrid Structures include, 
but are not limited to, U.S. Pat. Nos.: 5,013,830; 5,149,797; 
5,220,007; 5,256,775; 5,366,878; 5,403,711; 5,491,133; 
5,565,350; 5,623,065; 5,652,355; 5,652,356; and 5,700,922, 
certain of which are commonly owned with the instant 
application, and each of which is herein incorporated by 
reference in its entirety. 
0042. The antisense compounds used in accordance with 
this invention may be conveniently and routinely made 
through the well-known technique of Solid phase Synthesis. 
Equipment for Such synthesis is Sold by Several vendors 
including, for example, Applied BioSystems (Foster City, 
Calif.). Any other means for Such synthesis known in the art 
may additionally or alternatively be employed. It is well 
known to use Similar techniques to prepare oligonucleotides 
Such as the phosphorothioates and alkylated derivatives. 
0043. The antisense compounds of the invention are 
Synthesized in vitro and do not include antisense composi 
tions of biological origin, or genetic vector constructs 
designed to direct the in Viva Synthesis of antisense mol 
ecules. The compounds of the invention may also be 
admixed, encapsulated, conjugated or otherwise associated 
with other molecules, molecule Structures or mixtures of 
compounds, as for example, liposomes, receptor targeted 
molecules, oral, rectal, topical or other formulations, for 
assisting in uptake, distribution and/or absorption. Repre 
Sentative United States patents that teach the preparation of 
Such uptake, distribution and/or absorption assisting formu 
lations include, but are not limited to, U.S. Pat. Nos.: 
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; 
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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. 

0044) The antisense compounds of the invention encom 
pass any pharmaceutically acceptable Salts, esters, or Salts of 
Such esters, or any other compound which, upon adminis 
tration 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, phar 
maceutically acceptable Salts of Such prodrugs, and other 
bioeduivalents. 
004.5 The term “prodrug” indicates a therapeutic agent 
that is prepared in an inactive form that is converted to an 
active form (i.e., drug) within the body or cells thereof by the 
action of endogenous enzymes or other chemicals and/or 
conditions. In particular, prodrug versions of the oligonucle 
otides of the invention are prepared as SATE (S-acetyl-2- 
thioethyl) phosphate derivatives according to the methods 
disclosed in WO93/24510 to Gosselin et al., published Dec. 
9, 1993 or in WO 94/26764 to Imbach et al. 

0046) The term “pharmaceutically acceptable salts' 
refers to physiologically and pharmaceutically acceptable 
Salts of the compounds of the invention: i.e., Salts that retain 
the desired biological activity of the parent compound and 
do not impart undesired toxicological effects thereto. 

0047 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 
cations are Sodium, potassium, magnesium, calcium, and the 
like. Examples of suitable amines are N,N'-dibenzylethyl 
enediamine, chloroprocaine, choline, diethanolamine, dicy 
clohexylamine, ethylenediamine, N-methylglucamine, and 
procaine (see, for example, Berge et al., “Pharmaceutical 
Salts.”J. of Pharma Sci., 1977, 66, 1-19). The base addition 
Salts of Said acidic compounds are prepared by contacting 
the free acid form with a Sufficient 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 addi 
tion 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 acids, Such as, for example, with 
inorganic acids, Such as for example hydrochloric acid, 
hydrobromic acid, Sulfuric acid or phosphoric acid; with 
organic carboxylic, Sulfonic, Sulfo or phospho acids or 
N-Substituted Sulfamic acids, for example acetic acid, pro 
pionic 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 acid, 
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cinnamic acid, mandelic acid, Salicylic acid, 4-aminosali 
cylic 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 proteins in nature, for example glutamic acid 
or aspartic acid, and also with phenylacetic acid, methane 
Sulfonic 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-phosphoglycerate, 
glucose-6-phosphate, N-cyclohexylsulfamic acid (with the 
formation of cyclamates), or with other acid organic com 
pounds, Such as ascorbic acid. Pharmaceutically acceptable 
Salts of compounds may also be prepared with a pharma 
ceutically acceptable cation. Suitable pharmaceutically 
acceptable cations are well known to those skilled in the art 
and include alkaline, alkaline earth, ammonium and quater 
nary ammonium cations. Carbonates or hydrogen carbonates 
are also possible. 
0.048 For oligonucleotides, preferred examples of phar 
maceutically acceptable Salts include but are not limited to 
(a) Salts formed with cations Such as Sodium, potassium, 
ammonium, magnesium, calcium, polyamines Such as Sper 
mine and Spermidine, etc.; (b) acid addition Salts formed 
with inorganic acids, for example hydrochloric acid, hydro 
bromic 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, citric acid, malic 
acid, ascorbic acid, benzoic acid, tannic acid, palmitic acid, 
alginic acid, polyglutamic acid, naphthaleneSulfonic acid, 
methaneSulfonic acid, p-toluenesulfonic acid, naphthalene 
disulfonic acid, polygalacturonic acid, and the like; and (d) 
Salts formed from elemental anions Such as chlorine, bro 
mine, and iodine. 

0049. The antisense compounds of the present invention 
can be utilized for diagnostics, therapeutics, prophylaxis and 
as research reagents and kits. For therapeutics, an animal, 
preferably a human, Suspected of having a disease or dis 
order which can be treated by modulating the expression of 
PTP1B 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. 
0050. The antisense compounds of the invention are 
useful for research and diagnostics, because these com 
pounds hybridize to nucleic acids encoding PTP1B, 
enabling Sandwich and other assays to easily be constructed 
to exploit this fact. Hybridization of the antisense oligo 
nucleotides 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 oligo 
nucleotide, radiolabelling of the oligonucleotide or any other 
Suitable detection means. Kits using Such detection means 
for detecting the level of PTP1B in a sample may also be 
prepared. 

0051. The present invention also includes pharmaceutical 
compositions and formulations which include the antisense 
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compounds of the invention. The pharmaceutical composi 
tions of the present invention may be administered in a 
number of ways depending upon whether local or Systemic 
treatment is desired and upon the area to be treated. Admin 
istration may be topical (including ophthalmic and to 
mucous membranes including vaginal and rectal delivery), 
pulmonary, e.g., by inhalation or insufflation of powders or 
aeroSols, including by nebulizer; intratracheal, intranasal, 
epidermal and transdermal), oral or parenteral. Parenteral 
administration includes intravenous, intraarterial, Subcuta 
neous, intraperitoneal or intramuscular injection or infusion; 
or intracranial, e.g., intrathecal or intraventricular, adminis 
tration. Oligonucleotides with at least one 2'-O-methoxy 
ethyl modification are believed to be particularly useful for 
oral administration. 

0052 Pharmaceutical compositions and formulations for 
topical administration may include transdermal patches, 
ointments, lotions, creams, gels, drops, Suppositories, 
Sprays, liquids and powders. Conventional pharmaceutical 
carriers, aqueous, powder or oily bases, thickeners and the 
like may be necessary or desirable. Coated condoms, gloves 
and the like may also be useful. 
0053 Compositions and formulations for oral adminis 
tration include powders or granules, Suspensions or Solu 
tions in water or non-aqueous media, capsules, Sachets or 
tablets. Thickeners, flavoring agents, diluents, emulsifiers, 
dispersing aids or binderS may be desirable. 
0054 Compositions and formulations for parenteral, 
intrathecal or intraventricular administration may include 
Sterile aqueous Solutions 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. 
0055 Pharmaceutical compositions of the present inven 
tion include, but are not limited to, Solutions, emulsions, and 
liposome-containing formulations. These compositions may 
be generated from a variety of components that include, but 
are not limited to, preformed liquids, Self-emulsifying Solids 
and Self-emulsifying Semisolids. 
0056. The pharmaceutical formulations of the present 
invention, which may conveniently be presented in unit 
dosage form, may be prepared according to conventional 
techniques well known in the pharmaceutical industry. Such 
techniques include the Step of bringing into association the 
active ingredients with the pharmaceutical carrier(s) or 
excipient(s). In general the formulations are prepared by 
uniformly and intimately bringing into association the active 
ingredients with liquid carriers or finely divided Solid car 
riers or both, and then, if necessary, Shaping the product. 
0057 The compositions of the present invention may be 
formulated into any of many possible dosage forms Such as, 
but not limited to, tablets, capsules, liquid Syrups, Soft gels, 
Suppositories, and enemas. The compositions of the present 
invention may also be formulated as Suspensions in aqueous, 
non-aqueous or mixed media. Aqueous Suspensions may 
further contain Substances which increase the Viscosity of 
the Suspension including, for example, Sodium carboxym 
ethylcellulose, Sorbitol and/or dextran. The Suspension may 
also contain Stabilizers. 

0058. In one embodiment of the present invention the 
pharmaceutical compositions may be formulated and used as 



US 2002/0055479 A1 

foams. Pharmaceutical foams include formulations Such as, 
but not limited to, emulsions, microemulsions, creams, 
jellies and liposomes. While basically similar in nature these 
formulations vary in the components and the consistency of 
the final product. The preparation of Such compositions and 
formulations 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. 
0059) Emulsions 
0060. The compositions of the present invention may be 
prepared and formulated as emulsions. Emulsions are typi 
cally heterogenous Systems of one liquid dispersed in 
another in the form of droplets usually exceeding 0.1 um in 
diameter. (Idson, in Pharmaceutical Dosage Forms, Lieber 
man, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., 
New York, N.Y., volume 1, p. 199; Rosoff, in Pharmaceu 
tical 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 com 
prising of two immiscible liquid 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. Alter 
natively, when an oily phase is finely divided into and 
dispersed as minute droplets into a bulk aqueous phase the 
resulting composition is called an oil-in-water (o/w) emul 
Sion. Emulsions may contain additional components in 
addition to the dispersed phases and the active drug which 
may be present as a Solution in either the aqueous phase, oily 
phase or itself as a separate phase. 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 com 
prised 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 pro 
vide 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. 

0061 Emulsions are characterized by little or no thermo 
dynamic 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 emulsifiers that may be incorporated into either phase of 
the emulsion. Emulsifiers may broadly be classified into four 
categories: Synthetic Surfactants, naturally occurring emul 
sifiers, 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). 
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0062 Synthetic surfactants, also known as surface active 
agents, have found wide applicability in the formulation 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 (HLB) 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: non 
ionic, anionic, cationic and amphoteric (Rieger, in Pharma 
ceutical DOSage Forms, Lieberman, Rieger and Banker 
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 
1, p. 285). 
0063 Naturally occurring emulsifiers used in emulsion 
formulations include lanolin, beeswax, phosphatides, leci 
thin and acacia. Absorption bases possess hydrophilic prop 
erties Such that they can Soak up water to form w/o emul 
Sions 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 bento 
nite, attapulgite, hectorite, kaolin, montmorillonite, colloidal 
aluminum Silicate and colloidal magnesium aluminum sili 
cate, pigments and nonpolar Solids Such as carbon or glyc 
eryl tristearate. 
0064. 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, hydro 
philic colloids, 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). 
0065 Hydrophilic colloids or hydrocolloids include natu 
rally occurring gums and Synthetic polymerS Such as 
polysaccharides (for example, acacia, agar, alginic acid, 
carrageenan, guar gum, karayagum, and tragacanth), cellu 
lose derivatives (for example, carboxymethylcellulose and 
carboxypropylcellulose), and Synthetic polymers (for 
example, carbomers, cellulose ethers, and carboxyvinyl 
polymers). These disperse or Swell in water to form colloidal 
Solutions that Stabilize emulsions by forming Strong inter 
facial films around the dispersed-phase droplets and by 
increasing the Viscosity of the external phase. 

0066 Since emulsions often contain a number of ingre 
dients Such as carbohydrates, proteins, Sterols and phos 
phatides that may readily Support the growth of microbes, 
these formulations often incorporate preservatives. Com 
monly used preservatives included in emulsion formulations 
include methyl paraben, propyl paraben, quaternary ammo 
nium Salts, benzalkonium chloride, esters of p-hydroxyben 
Zoic acid, and boric acid. Antioxidants are also commonly 
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added to emulsion formulations to prevent deterioration of 
the formulation. Antioxidants used may be free radical 
ScavengerS Such as tocopherols, alkyl gallates, butylated 
hydroxyanisole, butylated hydroxytoluene, or reducing 
agents Such as ascorbic acid and Sodium metabisulfite, and 
antioxidant Synergists Such as citric acid, tartaric acid, and 
lecithin. 

0067. The application of emulsion formulations via der 
matological, oral and parenteral routes and methods for their 
manufacture have been reviewed in the literature (Idson, in 
Pharmaceutical DOSage Forms, Lieberman, Rieger and 
Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., 
volume 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 bioavailability 
standpoint. (Rosoff, in Pharmaceutical Dosage Forms, Lie 
berman, Rieger and Banker (Eds.), 1988, Marcel Dekker, 
Inc., New York, N.Y., volume 1, p. 245; Idson, in Pharma 
ceutical DOSage Forms, Lieberman, Rieger and Banker 
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 
1, p. 199). Mineral-oil base laxatives, oil-soluble vitamins 
and high fat nutritive preparations are among the materials 
that have commonly been administered orally as O/W emul 
SOS. 

0068. In one embodiment of the present invention, the 
compositions of oligonucleotides and nucleic acids are for 
mulated as microemulsions. A microemulsion may be 
defined as a System of water, oil and amphiphile which is a 
Single optically isotropic and thermodynamically stable liq 
uid solution (Rosoff, in Pharmaceutical Dosage Forms, 
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, 
Inc., New York, N.Y., volume 1, p. 245). Typically micro 
emulsions are Systems that are prepared by first dispersing 
an oil in an aqueous Surfactant Solution and then adding a 
Sufficient amount of a fourth component, generally an inter 
mediate chain-length alcohol to form a transparent System. 
Therefore, microemulsions have also been described as 
thermodynamically stable, isotropically clear dispersions of 
two immiscible liquids 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). 
Microemulsions commonly are prepared via a combination 
of three to five components that include oil, water, Surfac 
tant, cosurfactant and electrolyte. Whether the microemul 
Sion is of the water-in-oil (w/o) or an oil-in-water (o/w) type 
is dependent on the properties of the oil 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). 
0069. The phenomenological approach utilizing phase 
diagrams has been extensively Studied and has yielded 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 Forms, Lieberman, 
Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New 
York, N.Y., volume 1, p. 335). Compared to conventional 
emulsions, microemulsions offer the advantage of Solubiliz 
ing water-insoluble drugs in a formulation of thermody 
namically stable droplets that are formed Spontaneously. 

May 9, 2002 

0070) Surfactants used in the preparation of microemul 
Sions include, but are not limited to, ionic Surfactants, 
non-ionic Surfactants, Brij96, polyoxyethylene oleyl ethers, 
polyglycerol fatty acid esters, tetraglycerol monolaurate 
(ML310), tetraglycerol monooleate (MO310), hexaglycerol 
monooleate (PO310), hexaglycerol pentaoleate (PO500), 
decaglycerol monocaprate (MCA750), decaglycerol 
monooleate (MO750), decaglycerol sequioleate (SO750), 
decaglycerol decaoleate (DAO750), alone or in combination 
with coSurfactants. The coSurfactant, usually a short-chain 
alcohol Such as ethanol, 1-propanol, and 1-butanol, Serves to 
increase the interfacial fluidity by penetrating into the Sur 
factant film and consequently creating a disordered film 
because of the Void Space generated among Surfactant mol 
ecules. Microemulsions may, however, be prepared without 
the use of coSurfactants and alcohol-free Self-emulsifying 
microemulsion Systems are known in the art. The aqueous 
phase may typically be, but is not limited to, water, an 
acqueous solution of the drug, glycerol, PEG300, PEG400, 
polyglycerols, propylene glycols, and derivatives of ethyl 
ene 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) mono, di, and 
tri-glycerides, polyoxyethylated glyceryl fatty acid esters, 
fatty alcohols, polyglycolized glycerides, Saturated polyg 
lycolized C8-C10glycerides, vegetable oils and Silicone oil. 
0071 Microemulsions are particularly of interest from 
the Standpoint of drug Solubilization and the enhanced 
absorption of drugs. Lipid based microemulsions (both O?w 
and w/o) have been proposed to enhance the oral bioavail 
ability of drugs, including peptides (Constantinides et al., 
Pharmaceutical Research, 1994, 11, 1385-1390; Ritschel, 
Meth. Find. Exp. Clin. Pharmacol., 1993, 13, 205). Micro 
emulsions afford advantages of improved drug Solubiliza 
tion, 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 Solid dosage 
forms, improved clinical potency, and decreased toxicity 
(Constantinides et al., Pharmaceutical Research, 1994, 11, 
1385; Ho et al., J. Pharm. Sci., 1996, 85, 138-143). Often 
microemulsions may form Spontaneously when their com 
ponents are brought together at ambient temperature. This 
may be particularly advantageous when formulating ther 
molabile drugs, peptides or oligonucleotides. Microemul 
sions have also been effective in the transdermal delivery of 
active components in both cosmetic and pharmaceutical 
applications. It is expected that the microemulsion compo 
Sitions and formulations of the present invention will facili 
tate the increased Systemic absorption of oligonucleotides 
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. 
0072 Microemulsions of the present invention may also 
contain additional components and additives Such as Sorbi 
tan 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 invention. Penetration enhancers 
used in the microemulsions 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 
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Therapeutic Drug Carrier Systems, 1991, p. 92). Each of 
these classes has been discussed above. 

0073 Liposomes 
0.074 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 "lipo 
Some” means a vesicle composed of amphiphilic lipids 
arranged in a spherical bilayer or bilayers. 

0075 Liposomes are unilamellar or multilamellar 
vesicles which have a membrane formed from a lipophilic 
material and an aqueous interior. The aqueous portion con 
tains 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 effi 
ciently with the cell wall, are taken up by macrophages in 
WVO. 

0.076. In order to 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. 
0077. Further advantages of liposomes include; lipo 
Somes obtained from natural phospholipids are biocompat 
ible and biodegradable, liposomes can incorporate a wide 
range of 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 
aqueous Volume of the liposomes. 
0078 Liposomes are useful for the transfer and delivery 
of active ingredients to the Site of action. Because the 
liposomal membrane is structurally similar to biological 
membranes, when liposomes are applied to a tissue, the 
liposomes Start to merge with the cellular membranes. AS the 
merging of the liposome and cell progresses, the liposomal 
contents are emptied into the cell where the active agent may 
act. 

0079 Liposomal formulations have been the focus of 
extensive investigation as the mode of delivery for many 
drugs. There is growing evidence that for topical adminis 
tration, 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. 

0080) Several reports have detailed the ability of lipo 
Somes to deliver agents including high-molecular weight 
DNA into the skin. Compounds including analgesics, anti 
bodies, hormones and high-molecular weight DNAS have 
been administered to the Skin. The majority of applications 
resulted in the targeting of the upper epidermis. 

May 9, 2002 

0081 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 internal 
ized in an endosome. Due to the acidic pH within the 
endoSome, the liposomes are ruptured, releasing their con 
tents into the cell cytoplasm (Wang et al., Biochemn. Bio 
phys. Res. Commun., 1987, 147, 980-985). 
0082 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-sensitive 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). 
0083) 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 phos 
phatidylglycerol, while anionic fusogenic lipoSomes are 
formed primarily from dioleoyl phosphatidylethanolamine 
(DOPE). Another type of liposomal composition is formed 
from phosphatidylcholine (PC) Such as, for example, Soy 
bean PC, and egg PC. Another type is formed from mixtures 
of phospholipid and/or phosphatidylcholine and/or choles 
terol. 

0084. Several 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 inter 
feron via other means (e.g. as a Solution or as an emulsion) 
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 formula 
tion was Superior to acqueous administration (du Plessis et 
al., Antiviral Research, 1992, 18, 259-265). 
0085. Non-ionic liposomal systems have also been exam 
ined to determine their utility in the delivery of drugs to the 
skin, in particular Systems comprising non-ionic Surfactant 
and cholesterol. Non-ionic liposomal formulations compris 
ing NovaSome JI (glyceryl dilaurate/cholesterol/polyoxyeth 
ylene-10-stearyl ether) and Novasome.J II (glyceryl distear 
ate/cholesterol/polyoxyethylene-10-Stearyl ether) were used 
to deliver cycloSporin-A into the dermis of mouse skin. 
Results indicated that Such non-ionic 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, 466). 
0086) Liposomes also include “sterically stabilized' lipo 
Somes, a term which, as used herein, refers to liposomes 
comprising one or more Specialized lipids that, when incor 
porated into liposomes, result in enhanced circulation life 
times relative to liposomes lacking Such specialized lipids. 
Examples of Sterically Stabilized liposomes are those in 
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which part of the vesicle-forming lipid portion of the lipo 
Some (A) comprises one or more glycolipids, Such as 
monosialoganglioside GM, 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, Sph 
ingomyelin, or PEG-derivatized lipids, the enhanced circu 
lation half-life of these sterically stabilized liposomes 
derives from a reduced uptake into cells of the reticuloen 
dothelial 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 monosialogan 
glioside G, galactocerebroside Sulfate and phosphatidyli 
nositol 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. Pat. No. 4,837,028 
and WO 88/04924, both to Allen et al., disclose liposomes 
comprising (1) Sphingomyelin and (2) the ganglioside GM, 
or a galactocerebroside sulfate ester. U.S. Pat. No. 5,543,152 
(Webb et al.) discloses liposomes comprising Sphingomy 
elin. Liposomes comprising 1,2-Sn-dimyristoylphosphati 
dylcholine are disclosed in WO 97/13499 (Lim et al.). 
0.087 Many liposomes comprising lipids derivatized with 
one or more hydrophilic polymers, and methods of prepa 
ration thereof, are known in the art. Sunamoto et al. (Bull. 
Chem. Soc. Jpn., 1980, 53, 2778) described liposomes 
comprising a nonionic detergent, 2C15G, that contains a 
PEG moiety. Illum et al. (FEBS Lett., 1984, 167, 79) noted 
that hydrophilic coating of polystyrene particles with poly 
meric 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. Pat. Nos. 4,426,330 and 4,534, 
899). Klibanov et al. (FEBS Lett., 1990, 268,235) described 
experiments demonstrating that liposomes comprising phos 
phatidylethanolamine (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-deriva 
tized 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. EPO 445 131 B1 and WO 90/04384 to Fisher. 
Liposome compositions containing 1-20 mole percent of PE 
derivatized with PEG, and methods of use thereof, are 
described by Woodle et al. (U.S. Pat. Nos. 5,013,556 and 
5,356,633) and Martin et al. (U.S. Pat. No. 5,213,804 and 
European Patent No. EP 0 496 813 B1). Liposomes com 
prising a number of other lipid-polymer conjugates are 
disclosed in WO 91/05545 and U.S. Pat. No. 5,225,212 
(both to Martin et al.) and in WO94/20073 (Zalipsky et al.) 
Liposomes comprising PEG-modified ceramide lipids are 
described in WO 96/10391 (Choi et al.). U.S. Pat. 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. 

0088 A limited number of liposomes comprising nucleic 
acids are known in the art. WO 96/40062 to Thierry et al. 
discloses methods for encapsulating high molecular weight 
nucleic acids in liposomes. U.S. Pat. No. 5,264.221 to 
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Tagawa et al. discloses protein-bonded liposomes and 
asserts that the contents of Such liposomes may include an 
antisense RNA. U.S. Pat. No. 5,665,710 to Rahman et al. 
describes certain methods of encapsulating oligodeoxy 
nucleotides in liposomes. WO 97/04787 to Love et al. 
discloses liposomes comprising antisense oligonucleotides 
targeted to the raf gene. 
0089 Transfersomes are yet another type of liposomes, 
and are highly deformable lipid aggregates which are attrac 
tive 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 with 
out fragmenting, and often Self-loading. To make transfer 
Somes it is possible to add Surface edge-activators, usually 
Surfactants, to a Standard liposomal composition. Transfer 
Somes have been used to deliver Serum albuminto the skin. 
The transfersome-mediated delivery of serum albumin has 
been shown to be as effective as Subcutaneous injection of 
a Solution containing Serum albumin. 
0090 Surfactants find wide application in formulations 
Such as emulsions (including microemulsions) and lipo 
Somes. 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 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, N.Y. 1988, p. 285). 
0091) 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 alco 
hols, and ethoxylated/propoxylated block polymers are also 
included in this class. The polyoxyethylene Surfactants are 
the most popular members of the nonionic Surfactant class. 
0092. 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 carboxy 
lates Such as Soaps, acyl lactylates, acyl amides of amino 
acids, esters of Sulfuric acid Such as alkyl Sulfates and 
ethoxylated alkyl Sulfates, Sulfonates Such as alkylbenzene 
Sulfonates, acyl isethionates, acyl taurates and SulfoSucci 
nates, and phosphates. The most important members of the 
anionic Surfactant class are the alkyl Sulfates and the Soaps. 
0093. If the surfactant molecule carries a positive charge 
when it is dissolved or dispersed in water, the Surfactant is 
classified as cationic. Cationic Surfactants include quater 
nary ammonium Salts and ethoxylated amines. The quater 
nary ammonium Salts are the most used members of this 
class. 

0094. If the surfactant molecule has the ability to carry 
either a positive or negative charge, the Surfactant is clas 
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sified as amphoteric. Amphoteric Surfactants include acrylic 
acid derivatives, substituted alkylamides, N-alkylbetaines 
and phosphatides. 

0.095 The use of surfactants in drug products, formula 
tions and in emulsions has been reviewed (Rieger, in Phar 
maceutical Dosage Forms, Marcel Dekker, Inc., New York, 
N.Y., 1988, p. 285). 
0096 Penetration Enhancers 
0097. In one embodiment, the present invention employs 
various penetration enhancers to effect the efficient delivery 
of nucleic acids, particularly oligonucleotides, 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 also enhance the permeability of lipophilic drugs. 
0.098 Penetration enhancers may be classified as belong 
ing 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. 

0099] Surfactants 
0100. In connection with the present invention, surfac 
tants (or "Surface-active agents') are chemical entities 
which, when dissolved in an aqueous Solution, reduce the 
Surface tension of the Solution or the interfacial tension 
between the aqueous Solution and another liquid, 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 polyoxy 
ethylene-20-cetyl ether) (Lee et al., Critical Reviews in 
Therapeutic Drug Carrier Systems, 1991, p.92); and per 
fluorochemical emulsions, Such as FC-43. Takahashi et al., 
J. Pharm. Pharmacol., 1988, 40, 252). 
0101 Fatty Acids 
0102 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, monoolein (1-monooleoyl-rac-glyc 
erol), dilaurin, caprylic acid, arachidonic acid, glycerol 
1-monocaprate, 1-dodecylazacycloheptan-2-one, acylcar 
nitines, acylcholines, Co alkyl esters thereof (e.g., methyl, 
isopropyl and t-butyl), and mono- and di-glycerides 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, 1990, 7, 
1-33; El Hariri et al., J. Pharm. Pharmacol., 1992, 44, 
651-654). 
01.03 Bile Salts 
0104. The physiological role of bile includes the facili 
tation of dispersion and absorption of lipids and fat-Soluble 
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vitamins (Brunton, Chapter 38 in: Goodman & Gilman's 
The Pharmacological Basis of Therapeutics, 9th Ed., Hard 
man et al. Eds., McGraw-Hill, New York, 1996, pp. 934 
935). Various natural bile salts, and their synthetic deriva 
tives, 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 invention include, for example, cholic acid (or its 
pharmaceutically acceptable Sodium salt, Sodium cholate), 
dehydrocholic acid (Sodium dehydrocholate), deoxycholic 
acid (Sodium deoxycholate), glucholic acid (Sodium glu 
cholate), glycholic acid (Sodium glycocholate), glycodeoxy 
cholic acid (Sodium glycodeoxycholate), taurocholic acid 
(Sodium taurocholate), taurodeoxycholic acid (Sodium tau 
rodeoxycholate), chenodeoxycholic acid (Sodium chenode 
oxycholate), 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). 
0105 Chelating Agents 
0106 Chelating agents, as used in connection with the 
present invention, can be defined as compounds that remove 
metallic ions from Solution by forming complexes therewith, 
with the result that absorption of oligonucleotides through 
the mucosa is enhanced. With regards to their use as 
penetration enhancers in the present invention, 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-methox 
ySalicylate and homoVanilate), N-acyl derivatives of col 
lagen, laureth-9 and N-amino acyl derivatives of beta 
diketones (enamines)(Lee et al., Critical Reviews in 
Therapeutic Drug Carrier Systems, 1991, page 92; Muran 
ishi, Critical Reviews in Therapeutic Drug Carrier Systems, 
1990, 7, 1-33; Buur et al., J. Control Rel, 1990, 14, 43-51). 
0107 Non-chelating Non-surfactants 
0.108 AS used herein, non-chelating non-surfactant pen 
etration enhancing compounds can be defined as compounds 
that demonstrate insignificant activity as chelating agents or 
as Surfactants but that nonetheless 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, 1-alkyl- and 1-alk 
enylazacyclo-alkanone derivatives (Lee et al., Critical 
Reviews in Therapeutic Drug Carrier Systems, 1991, page 
92); and non-steroidal anti-inflammatory agents Such as 
diclofenac Sodium, indomethacin and phenylbutaZone 
(Yamashita et al., J. Pharm. Pharmacol., 1987, 39, 621 
626). 
0109 Agents that enhance uptake of oligonucleotides at 
the cellular level may also be added to the pharmaceutical 
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and other compositions of the present invention. For 
example, cationic lipids, Such as lipofectin (Junichi et al., 
U.S. Pat. No. 5,705,188), cationic glycerol derivatives, and 
polycationic molecules, Such as polylysine (Lolo et al., PCT 
Application WO97/30731), are also known to enhance the 
cellular uptake of oligonucleotides. 

0110. Other agents may be utilized to enhance the pen 
etration 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. 

0111 Carriers 
0112) 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 
biological activity perse) but is recognized as a nucleic acid 
by in vivo processes that reduce the bioavailability 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, presum 
ably due to competition between the carrier compound and 
the nucleic acid for a common receptor. For example, the 
recovery of a partially phosphorothioate oligonucleotide in 
hepatic tissue can be reduced when it is coadministered with 
polyinosinic acid, dextran Sulfate, polycytidic acid or 4-ac 
etamido-4'isothiocyano-stilbene-2,2'-disulfonic acid (Miyao 
et al., Antisense ReS. Dev2, 1995, 5, 115-121; Takakura et al., 
Antisense & Nucl. Acid Drug Dev., 1996, 6, 177-183). 
0113 Excipients 
0114. In contrast to a carrier compound, a “pharmaceu 
tical 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 of administration in mind, So as to 
provide for the desired bulk, consistency, etc., when com 
bined 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, polyvinylpyrrollidone 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.). 
0115 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 include, but 
are not limited to, water, Salt Solutions, alcohols, polyeth 
ylene glycols, gelatin, lactose, amylose, magnesium Stearate, 
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talc, Silicic acid, Viscous paraffin, hydroxymethylcellulose, 
polyvinylpyrrollidone and the like. 

0116 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 liquid 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 administra 
tion which do not deleteriously react with nucleic acids can 
be used. 

0117 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, hydroxymethyl 
cellulose, polyvinylpyrrollidone and the like. 
0118. Other Components 
0119) The compositions of the present invention may 
additionally contain other adjunct components convention 
ally found in pharmaceutical compositions, at their art 
established usage levels. Thus, for example, the composi 
tions 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 for 
mulating various dosage forms of the compositions of the 
present invention, Such as dyes, flavoring agents, preserva 
tives, antioxidants, opacifiers, thickening agents and Stabi 
lizers. However, Such materials, when added, should not 
unduly interfere with the biological activities of the com 
ponents 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 
preSSure, buffers, colorings, flavorings and/or aromatic Sub 
stances and the like which do not deleteriously interact with 
the nucleic acid(s) of the formulation. 
0120 Aqueous Suspensions may contain Substances 
which increase the Viscosity of the Suspension including, for 
example, Sodium carboxymethylcellulose, Sorbitol and/or 
dextran. The Suspension may also contain Stabilizers. 

0121 Certain embodiments of the invention provide 
pharmaceutical compositions containing (a) one or more 
antisense compounds and (b) one or more other chemothera 
peutic agents which function by a non-antisense mechanism. 
Examples of Such chemotherapeutic agents include, but are 
not limited to, anticancer drugs Such as daunorubicin, dac 
tinomycin, doxorubicin, bleomycin, mitomycin, nitrogen 
mustard, chlorambucil, melphalan, cyclophosphamide, 
6-mercaptopurine, 6-thioguanine, cytarabine (CA), 5-fluo 
rouracil (5-FU), floxuridine (5-FUdR), methotrexate 
(MTX), colchicine, Vincristine, vinblastine, etoposide, teni 
poside, cisplatin and diethylstilbestrol (DES). See, gener 
ally, 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 non 
Steroidal anti-inflammatory drugs and corticosteroids, and 
antiviral drugs, including but not limited to ribivirin, Vidara 
bine, acyclovir and ganciclovir, may also be combined in 
compositions of the invention. See, generally, The Merck 
Manual of Diagnosis and Therapy, 15th Ed., Berkow et al., 
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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. 
0122) In another related embodiment, compositions of 
the invention may contain one or more antisense com 
pounds, particularly oligonucleotides, targeted to a first 
nucleic acid and one or more additional antisense com 
pounds 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. 
0123 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, dosing methodologies and 
repetition rates. Optimum dosages may vary depending on 
the relative potency of individual oligonucleotides, and can 
generally be estimated based on ECsoS found to be effective 
in in vitro and in Vivo animal models. In general, dosage is 
from 0.01 ug to 100 g per kg of body weight, and may be 
given once or more daily, weekly, monthly or yearly, or even 
once every 2 to 20 years. Persons of ordinary skill in the art 
can easily estimate repetition rates for dosing based on 
measured residence times and concentrations of the drug in 
bodily fluids or tissues. Following Successful treatment, it 
may be desirable to have the patient undergo maintenance 
therapy to prevent the recurrence of the disease State, 
wherein the oligonucleotide is administered in maintenance 
doses, ranging from 0.01 ug to 100g per kg of body weight, 
once or more daily, to once every 20 years. 
0.124 While the present invention has been described 
with Specificity in accordance with certain of its preferred 
embodiments, the following examples Serve only to illus 
trate the invention and are not intended to limit the same. 

EXAMPLES 

Example 1 
0.125 Nucleoside Phosphoramidites for Oligonucleotide 
Synthesis Deoxy And 2'-alkoxy amidites 
0.126 2'-Deoxy and 2'-methoxy beta-cyanoethyldiisopro 
pyl phosphoramidites were purchased from commercial 
Sources (e.g. Chemgenes, Needham, MA or Glen Research, 
Inc., Sterling, Va.). Other 2'-O-alkoxy substituted nucleoside 
amidites are prepared as described in U.S. Pat. No. 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. 

0127 Oligonucleotides containing 5-methyl-2'-deoxycy 
tidine (5-Me-C) nucleotides were Synthesized according to 
published methods Sanghvi, et. al., Nucleic Acids Research, 
1993, 21, 3197-3203 using commercially available phos 
phoramidites (Glen Research, Sterling, Va., or ChemGenes, 
Needham, Mass.). 
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0128 2'-Flouro Amidites 
0129. 2'-Fluorodeoxyadenosine Amidites 
0.130 2'-fluoro oligonucleotides were synthesized as 
described previously Kawasaki, et. al., J. Med. Chem., 
1993, 36, 831-841) and U.S. Pat. No. 5,670,633, herein 
incorporated by reference. Briefly, the protected nucleoside 
N6-benzoyl-2'-deoxy-2'-fluoroadenosine was synthesized 
utilizing commercially available 9-beta-D-arabinofuranosy 
ladenine as Starting material and by modifying literature 
procedures whereby the 2'-alpha-fluoro atom is introduced 
by a SS2-displacement of a 2'-beta-trityl group. Thus 
N6-benzoyl-9-beta-D-arabinofuranosyladenine was selec 
tively protected in moderate yield as the 3',5'-ditetrahydro 
pyranyl (THP) intermediate. Deprotection of the THP and 
N6-benzoyl groups was accomplished using Standard meth 
odologies and Standard methods were used to obtain the 
5'-dimethoxytrityl-(DMT) and 5'-DMT-3'-phosphoramidite 
intermediates. 

0131 2'-Fluorodeoxyguanosine 
0132) The synthesis of 2'-deoxy-2'-fluoroguanosine was 
accomplished using tetraiSopropyldisiloxanyl (TPDS) pro 
tected 9-beta-D-arabinofuranosylguanine as Starting mate 
rial, and conversion to the intermediate diisobutyryl-ara 
binofuranosylguanosine. Deprotection of the TPDS group 
was followed by protection of the hydroxyl group with THP 
to give diisobutyryl di-THP protected arabinofuranosylgua 
nine. Selective O-deacylation and triflation was followed by 
treatment of the crude product with fluoride, then deprotec 
tion of the THP groups. Standard methodologies were used 
to obtain the 5'-DMT and 5'-DMT-3'-phosphoramidites. 

0133). 2'-Fluorouridine 
0134) Synthesis of 2'-deoxy-2'-fluorouridine was accom 
plished by the modification of a literature procedure in 
which 2,2'-anhydro-1-beta-D-arabinofuranosyluracil was 
treated with 70% hydrogen fluoride-pyridine. Standard pro 
cedures were used to obtain the 5'-DMT and 5'-DMT 
3'phosphoramidites. 
0135 2'-Fluorodeoxycytidine 
0.136 2'-deoxy-2'-fluorocytidine was synthesized via 
amination of 2'-deoxy-2'-fluorouridine, followed by selec 
tive protection to give N4-benzoyl-2'-deoxy-2'-fluorocyti 
dine. Standard procedures were used to obtain the 5'-DMT 
and 5'-DMT-3'phosphoramidites. 

0137) 2'-O-(2-Methoxyethyl) Modified Amidites 
0.138 2'-O-Methoxyethyl-substituted nucleoside amid 
ites are prepared as follows, or alternatively, as per the 
methods of Martin, P., Helvetica Chinica Acta, 1995, 78, 
486-504. 

0139 2,2'-Anhydro1-(beta-D-arabinofuranosyl)-5-me 
thyluridine 
0140 5-Methyluridine (ribosylthymine, commercially 
available through Yamasa, Choshi, Japan) (72.0 g, 0.279M), 
diphenyl-carbonate (90.0 g, 0.420 M) and sodium bicarbon 
ate (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 
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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 amount of methanol 
(ca. 400 mL). 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 Solid that was crushed to a light tan powder (57 g, 
85% crude yield). The NMR spectrum was consistent with 
the Structure, contaminated with phenol 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 solid, mp 222-4 C.). 
0141) 
0142 2,2'-Anhydro-5-methyluridine (195 g, 0.81 M), 
tris(2-methoxyethyl)borate (231 g, 0.98 M) and 2-methoxy 
ethanol (1.2 L) were added to a 2 L Stainless Steel pressure 
vessel 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 
(1L). The insoluble salts were filtered, washed with acetone 
(150 mL) and the filtrate evaporated. The residue (280 g) 
was dissolved in CHCN (600 mL) and evaporated. A silica 
gel column (3 kg) was packed in CHCl/acetone/MeOH 
(20:5:3) containing 0.5% EtNH. The residue was dissolved 
in CHCl (250 mL) and adsorbed onto silica (150g) 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. 
0143 2'-O-Methoxyethyl-5'-O-dimethoxytrityl-5-methy 
luridine 

0144) 2'-O-Methoxyethyl-5-methyluridine (160 g, 0.506 
M) was co-evaporated with pyridine (250 mL) and the dried 
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 CHCN (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 
NaSO, 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%). 
0145 3'-O-Acetyl-2'-O-methoxyethyl-5'-O-dimethox 
ytrityl-5-methyluridine 
0146 2'-O-Methoxyethyl-5'-O-dimethoxytrityl-5-methy 
luridine (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 quenching the TLC 
sample with the addition of MeOH. Upon completion of the 
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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 satu 
rated Sodium bicarbonate and 2x200 mL of Saturated NaCl. 
The water layers were back extracted with 200 mL of 
CHCls. 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. 
0147 3'-O-Acetyl-2'-O-methoxyethyl-5'-O-dimethox 
ytrityl-5-methyl-4-triazoleuridine 
0.148. A first solution was prepared by dissolving 3'-O- 
acetyl-2'-O-methoxyethyl-5'-O-dimethoxytrityl-5-methylu 
ridine (96 g., 0.144M) in CHCN (700 mL) and set aside. 
Triethylamine (189 mL, 1.44M) was added to a solution of 
triazole (90 g, 1.3 M) in CHCN (1 L), cooled to -5°C. and 
stirred for 0.5 h using an overhead stirrer. POCl was added 
dropwise, over a 30 minute period, to the Stirred Solution 
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 insoluble solids were removed by filtration. The filtrate 
was washed with 1x300 mL of NaHCO and 2x300 mL of 
Saturated NaCl, dried over Sodium Sulfate and evaporated. 
The residue was triturated with EtOAc to give the title 
compound. 
0149 2'-O-Methoxyethyl-5'-O-dimethoxytrityl-5-meth 
ylcytidine 
0150. A solution of 3'-O-acetyl-2'-O-methoxyethyl-5'-O- 
dimethoxytrityl-5-methyl-4-triazoleuridine (103 g, 0.141 
M) in dioxane (500 mL) and NHOH (30 mL) was stirred at 
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 dissolved in EtOAc (500 mL) and 
washed once with saturated NaCl (200 mL). The organics 
were dried over Sodium Sulfate and the Solvent was evapo 
rated to give 85 g (95%) of the title compound. 
0151. N4-Benzoyl-2'-O-methoxyethyl-5'-O-dimethox 
ytrityl-5-methylcytidine 
0152 2'-O-Methoxyethyl-5'-O-dimethoxytrityl-5-meth 
ylcytidine (85g, 0.134 M) was dissolved in DMF (800 mL) 
and benzoic anhydride (37.2g, 0.165 M) was added with 
stirring. After stirring for 3 hours, TLC showed the reaction 
to be approximately 95% complete. The solvent was evapo 
rated and the residue azeotroped with MeOH (200 mL). The 
residue was dissolved in CHC (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% EtNH 
as the eluting Solvent. The pure product fractions were 
evaporated to give 90 g (90%) of the title compound. 
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0153 N4-Benzoyl-2'-O-methoxyethyl-5'-O-dimethox 
ytrityl-5-methylcytidine-3'-amidite 
0154 N4-Benzoyl-2'-Omethoxyethyl-5'-O-dimethox 
ytrityl-5-methylcytidine (74 g., 0.10 M) was dissolved in 
CHCl2 (1 L) Tetrazole diisopropylamine (7.1 g) and 2-cya 
noethoxy-tetra-(isopropyl)phosphite (40.5 mL, 0.123 M) 
were added with Stirring, under a nitrogen atmosphere. The 
resulting mixture was stirred for 20 hours at room tempera 
ture (TLC showed the reaction to be 95% complete). The 
reaction mixture was extracted with Saturated NaHCO 
(1x300 mL) and saturated NaCl (3x300 mL). The aqueous 
washes were back-extracted with CHCl (300 mL), and the 
extracts were combined, dried over MgSO and concen 
trated. The residue obtained was chromatographed on a 1.5 
kg Silica column using EtOAc/hexane (3:1) as the eluting 
solvent. The pure fractions were combined to give 90.6 g. 
(87%) of the title compound. 
0155 2'-O-(Aminooxyethyl) Nucleoside Amidites and 
2'-O-(dimethylaminooxyethyl) Nucleoside Amidites 
0156 2'-(Dimethylaminooxyethoxy) Nucleoside Amid 
ites 

0157 2'-(Dimethylaminooxyethoxy) nucleoside amidites 
also known in the art as 2'-O-(dimethylaminooxyethyl) 
nucleoside amidites are prepared as described in the fol 
lowing paragraphs. 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. 
0158 5'-O-tert-Butyldiphenylsilyl-O-2'-anhydro-5-me 
thyluridine 

0159) O'-2'-anhydro-5-methyluridine (Pro. Bio. Sint., 
Varese, Italy, 100.0 g, 0.416 mmol), dimethylaminopyridine 
(0.66 g., 0.013 eq, 0.0054 mmol) were dissolved in dry 
pyridine (500 ml) at ambient temperature under an argon 
atmosphere and with mechanical Stirring. tert-Butyldiphe 
nylchlorosilane (125.8 g., 119.0 mL, 1.1 eq, 0.458 mmol) 
was added in one portion. The reaction was stirred for 16 h 
at ambient temperature. TLC (Rf 0.22, ethyl acetate) indi 
cated a complete reaction. The Solution was concentrated 
under reduced pressure to a thick oil. This was partitioned 
between dichloromethane (1 L) and Saturated Sodium bicar 
bonate (2x1 L) and brine (1L). The organic layer was dried 
over Sodium Sulfate and concentrated under reduced pres 
Sure to a thick oil. The oil was dissolved 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., 1 mm Hg, 24 h) to 149 g (74.8%) of white 
solid. TLC and NMR were consistent with pure product. 
0160 5'-O-tert-Butyldiphenylsilyl-2'-O-(2-hydroxy 
ethyl)-5-methyluridine 

0.161 In a 2 L stainless steel, unstirred pressure reactor 
was added borane in tetrahydrofuran (1.0 M, 2.0 eq, 622 
mL). In the fume hood and with manual stirring, ethylene 
glycol (350 mL, excess) was added cautiously at first until 
the evolution of hydrogen gas subsided. 5'-O-tert-Butyl 
diphenylsilyl-O-2'-anhydro-5-methyluridine (149 g, 0.311 
mol) and sodium bicarbonate (0.0749, 0.003 eq) were added 
with manual Stirring. The reactor was Sealed and heated in 
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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 product. In order to avoid additional Side product for 
mation, 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. 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 chromatography (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 20g. The yield based on 
Starting material leSS pure recovered Starting material was 
58%. TLC and NMR were consistent with 99% pure prod 
uct. 

0162 2'-O-(2-phthalimidoxy)ethyl-5'-t-butyldiphenyl 
silyl-5-methyluridine 

0163 5'-O-tert-Butyldiphenylsilyl-2'-O-(2-hydroxy 
ethyl)-5-methyluridine (20g, 36.98 mmol) was mixed with 
triphenylphosphine (11.63 g, 44.36 mmol) and N-hydrox 
yphthalimide (7.24 g., 44.36 mmol). It was then dried over 
P.O. under high vacuum for two days at 40°C. The reaction 
mixture was flushed with argon 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'-O-(2-phthalimi 
doxy)ethyl-5'-t-butyldiphenylsilyl-5-methyluridine S 
white foam (21.819 g, 86%). 
0164 5'-O-tert-butyldiphenylsilyl-2'-O-(2-formadox 
iminooxy)ethyl-5-methyluridine 
0165 2'-O-(2-phthalimidoxy)ethyl-5'-t-butyldiphenyl 
silyl-5-methyluridine (3.1 g, 4.5 mmol) was dissolved in dry 
CHCl (4.5 mL) and methylhydrazine (300 mL, 4.64 
mmol) was added dropwise at -10° C. to 0°C. After 1 h the 
mixture was filtered, the filtrate was washed with ice cold 
CHCl, and the combined organic phase was washed with 
water, brine and dried over anhydrous NaSO. The solution 
was concentrated to get 2'-O-(aminooxyethyl) thymidine, 
which was then dissolved in MeOH (67.5 mL). To this 
formaldehyde (20% aqueous Solution, W/w, 1.1 eq.) was 
added and the resulting mixture was stirred for 1 h. Solvent 
was removed under vacuum, residue chromatographed to 
get 5'-O-tert-butyldiphenylsilyl-2'-O-(2-formadoximi 
nooxy) ethyl-5-methyluridine as white foam (1.95 g, 78%). 
0166 5'-O-tert-Butyldiphenylsilyl-2'-O- (N,N-dimethy 
laminooxyethyl-5-methyluridine 
0167 5'-O-tert-butyldiphenylsilyl-2'-O-(2-formadox 
iminooxy) ethyl-5-methyluridine (1.77 g, 3.12 mmol) was 
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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 C. 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 
CHCl) Aqueous NaHCO solution (5%, 10 mL) was added 
and extracted with ethyl acetate (2x20 mL). Ethyl acetate 
phase was dried over anhydrous Na2SO, evaporated to 
dryness. Residue was dissolved in a solution of 1M PPTS in 
MeOH (30.6 mL). 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 cooled 
to 10° C. in an ice bath, sodium cyanoborohydride (0.39 g, 
6.13 mmol) was added and reaction mixture stirred at 10°C. 
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% NaHCO (25 mL) 
solution was added and extracted with ethyl acetate (2x25 
mL). Ethyl acetate layer was dried over anhydrous NaSO 
and evaporated to dryneSS . The residue obtained was 
purified by flash column chromatography and eluted with 
5% MeOH in CHCl to get 5'-O-tert-butyldiphenylsilyl-2'- 
O-N,N-dimethylaminooxyethyl-5-methyluridine as a 
white foam (14.6 g., 80%). 
0168 2'-O-(dimethylaminooxyethyl)-5-methyluridine 
0169 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 
triethylamine-2HF was then added to 5'-O-tert-butyldiphe 
nylsilyl-2'-O-N,N-dimethylaminooxyethyl-5-methyluri 
dine (1.40g, 2.4 mmol) and stirred at room temperature for 
24 hrs. Reaction was monitored by TLC (5% MeOH in 
CHCl). Solvent was removed under vacuum and the 
residue placed on a flash column and eluted with 10% 
MeOH in CHCl to get 2'-O-(dimethylaminooxyethyl)-5- 
methyluridine (766 mg, 92.5%). 
0170 5'-O-DMT-2'-O-(dimethylaminooxyethyl)-5-me 
thyluridine 
0171 2'-O-(dimethylaminooxyethyl)-5-methyluridine 
(750 mg, 2.17 mmol) was dried over POs under high 
vacuum overnight at 40 C. It was then co-evaporated with 
anhydrous pyridine (20 mL). The residue obtained 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 mmol) 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 chro 
matographed and eluted with 10% MeOH in CHCl (con 
taining a few drops of pyridine) to get 5'-O-DMT-2'-O- 
(dimethylamino-oxyethyl)-5-methyluridine (1.13 g, 80%). 
0172 5'-O-DMT-2'-O-(2-N,N-dimethylaminooxyethyl)- 
5-methyluridine-3'-(2-cyanoethyl)-N,N-diisopropylphos 
phoramidite 
0173 5'-O-DMT-2'-O-(dimethylaminooxyethyl)-5-me 
thyluridine (1.08 g, 1.67 mmol) was co-evaporated with 
toluene (20 mL). To the residue N,N-diisopropylamine tet 
razonide (0.29 g, 1.67 mmol) was added and dried over P-Os 
under high vacuum overnight at 40° C. Then the reaction 
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mixture was dissolved in anhydrous acetonitrile (8.4 mL) 
and 2-cyanoethyl-N,N.N, N'-tetraisopropylphosphoramid 
ite (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 NaSO and concentrated. 
Residue obtained was chromatographed (ethyl acetate as 
eluent) to get 5'-O-DMT-2'-O-(2-N,N-dimethylaminooxy 
ethyl)-5-methyluridine-3'-(2-cyanoethyl)-N,N-diisopropy 
lphosphoramidite as a foam (1.04 g, 74.9%). 
0174) 2'-(Aminooxyethoxy) Nucleoside Amidites 
0175 2'-(Aminooxyethoxy) Nucleoside Amidites also 
known in the art as 2'-O-(aminooxyethyl) nucleoside amid 
ites are prepared as described in the following paragraphs. 
Adenosine, cytidine and thymidine nucleoside amidites are 
prepared similarly. 
0176 N2-isobutyryl-6-O-diphenylcarbamoyl-2'-O-(2- 
ethylacetyl)-5'-O-(4,4'-dimethoxytrityl)guanosine-3'-(2- 
cyanoethyl)-N,N-diisopropylphosphoramidite 
0177. The 2'-O-aminooxyethylguanosine analog may be 
obtained by selective 2'-O-alkylation of diaminopurine ribo 
Side. Multigram quantities of diaminopurine riboside may be 
purchased from Schering AG (Berlin) to provide 2'-O-(2- 
ethylacetyl) diaminopurine riboside along with a minor 
amount of the 3'-O-isomer. 2'-O-(2-ethylacetyl) diaminopu 
rine riboside may be resolved and converted to 2'-O-(2- 
ethylacetyl)guanosine by treatment with adenosine deami 
nase. (McGee, D. P. C., Cook, P. D., Guinosso, C. J., WO 
94/02501 A1 940203.) Standard protection procedures 
should afford 2'-O-(2-ethylacetyl)-5'-O-(4,4'-dimethoxytri 
tyl)guanosine and 2-N-isobutyryl-6-O-diphenylcarbamoyl 
2'-O-(2-ethylacetyl)-5'-O-(4,4'-dimethoxytrityl)guanosine 
which may be reduced to provide 2-N-isobutyryl-6-O- 
diphenylcarbamoyl-2'-O-(2-ethylacetyl)-5'-O-(4,4'- 
dimethoxytrityl)guanosine. AS before the hydroxyl group 
may be displaced by N-hydroxyphthalimide via a Mit 
Sunobu reaction, and the protected nucleoside may phosphi 
tylated as usual to yield 2-N-isobutyryl-6-O-diphenylcar 
bamoyl-2'-O-(2-ethylacetyl)-5'-O-(4,4'- 
dimethoxytrityl)guanosine-3'-(2-cyanoethyl)-N, 
N-diisopropylphosphoramidite. 
0.178 2'-dimethylaminoethoxyethoxy 
Nucleoside Amidites 

(2-DMAEOE) 

0179 2'-dimethylaminoethoxyethoxy nucleoside amid 
ites (also known in the art as 2'-O-dimethylaminoethoxy 
ethyl, i.e., 2'-O-CH-O-CH-N(CH), or 2'-DMAEOE 
nucleoside amidites) are prepared as follows. Other nucleo 
Side amidites are prepared Similarly. 
0180 2'-O-2(2-N,N-dimethylaminoethoxy)ethyl-5-me 
thyluridine 

0181 22-(Dimethylamino)ethoxyethanol (Aldrich, 
6.66 g, 50 mmol) is slowly added to a solution of borane in 
tetra-hydrofuran (1 M, 10 mL, 10 mmol) with stirring in a 
100 mL bomb. Hydrogen gas evolves as the solid dissolves. 
O'-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 
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hours. The bomb is cooled to room temperature and opened. 
The crude Solution is concentrated and the residue parti 
tioned between water (200 mL) and hexanes (200 mL). The 
exceSS phenol is extracted into the hexane layer. The aque 
ous 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 resi 
due is columned on Silica gel using 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. 

0182 5'-O-dimethoxytrityl-2'-O-2(2-N,N-dimethylami 
noethoxy) ethyl)-5-methyl uridine 
0183) To 0.5 g (1.3 mmol) of 2'-O-2(2-N,N-dimethy 
lamino-ethoxy) ethyl)-5-methyluridine in anhydrous pyri 
dine (8 mL), triethylamine (0.36 mL) and dimethoxytrityl 
chloride (DMT-Cl, 0.87g, 2 eq) are added and stirred for 1 
hour. The reaction mixture is poured into water (200 mL) 
and extracted with CHCl (2x200 mL). The combined 
CHCl layers are washed with saturated NaHCO, solution, 
followed by saturated NaCl solution and dried over anhy 
drous sodium sulfate. Evaporation of the solvent followed 
by silica gel chromatography using MeOH:CH.Cle:EtN 
(20:1, V/V, with 1% triethylamine) gives the title compound. 
018.4 5 '-O-Dimethoxytrity 1-2-O-2(2-N, N-dimethy 
laminoethoxy)ethyl)-5-methyl uridine-3'-O-(cyanoethyl-N, 
N-diisopropyl)phosphoramidite 
0185 Diisopropylaminotetrazolide (0.6 g) and 2-cyano 
ethoxy-N,N-diisopropyl phosphoramidite (1.1 mL, 2 eq.) 
are added to a solution of 5'-O-dimethoxytrityl-2'-O-2(2- 
N,N-dimethylaminoethoxy)ethyl)-5-methyluridine (2.17 g, 
3 mmol) dissolved in CHCl (20 mL) under an atmosphere 
of argon. The reaction mixture is 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 
0186 Oligonucleotide Synthesis 
0187 Unsubstituted and substituted phosphodiester 
(P=O) oligonucleotides are Synthesized on an automated 
DNA synthesizer (Applied Biosystems model 380B) using 
Standard phosphoramidite chemistry with oxidation by 
iodine. 

0188 Phosphorothioates (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-dioxide in acetonitrile for the step 
wise 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 CPG column and 
deblocking in concentrated ammonium hydroxide at 55 C. 
(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. Pat. No. 5,508,270, herein incorporated by 
reference. 

0189 Alkyl phosphonate oligonucleotides are prepared 
as described in U.S. Pat. No. 4,469,863, herein incorporated 
by reference. 
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0.190 3'-Deoxy-3'-methylene phosphonate oligonucle 
otides are prepared as described in U.S. Pat. Nos. 5,610,289 
or 5,625,050, herein incorporated by reference. 
0191 Phosphoramidite oligonucleotides are prepared as 
described in U.S. Pat. No. 5,256,775 or U.S. Pat. No. 
5,366,878, herein incorporated by reference. 
0.192 Alkylphosphonothioate oligonucleotides are pre 
pared as described in published PCT applications PCT/ 
US94/00902 and PCT/US93/06976 (published as WO 
94/17093 and WO 94/02499, respectively), herein incorpo 
rated by reference. 
0193 3'-Deoxy-3'-amino phosphoramidate oligonucle 
otides are prepared as described in U.S. Pat. No. 5,476,925, 
herein incorporated by reference. 
0194 Phosphotriester oligonucleotides are prepared as 
described in U.S. Pat. No. 5,023,243, herein incorporated by 
reference. 

0.195 Borano phosphate oligonucleotides are prepared as 
described in U.S. Pat. No. 5,130,302 and 5,177,198, both 
herein incorporated by reference. 

Example 3 
0.196 Oligonucleoside Synthesis 
0.197 Methylenemethylimino linked oligonucleosides, 
also identified as MMI linked oligonucleosides, methylene 
dimethyl-hydrazo linked oligonucleosides, also identified as 
MDH linked oligonucleosides, and methylenecarbony 
lamino linked oligonucleosides, also identified as amide-3 
linked oligonucleosides, and methyleneaminocarbonyl 
linked oligo-nucleosides, also identified as amide-4 linked 
oligonucleo-sides, as well as mixed backbone compounds 
having, for instance, alternating MMI and P=O or P=S 
linkages are prepared as described in U.S. Pat. Nos. 5,378, 
825, 5,386,023, 5,489,677, 5,602,240 and 5,610,289, all of 
which are herein incorporated by reference. 
0198 Formacetal and thioformacetal linked oligonucleo 
sides are prepared as described in U.S. Pat. No. 5,264,562 
and 5,264,564, herein incorporated by reference. 
0199 Ethylene oxide linked oligonucleosides are pre 
pared as described in U.S. Pat. No. 5,223,618, herein incor 
porated by reference. 

Example 4 
0200 PNA Synthesis 
0201 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. Pat. Nos. 5,539,082, 5,700,922, and 5,719,262, herein 
incorporated by reference. 

Example 5 

0202 Synthesis of Chimeric Oligonucleotides 
0203 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 posi 
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tioned between 5' and 3"twing” segments of linked nucleo 
Sides and a Second "open end type wherein the 'gap' 
segment is located at either the 3' or the 5' terminus of the 
oligomeric compound. Oligonucleotides of the first type are 
also known in the art as "gapmers' or gapped oligonucle 
otides. Oligonucleotides of the Second type are also known 
in the art as “hemimers' or “wingmers”. 
0204 2'-O-Me--2'-deoxyl-2'-O-Me) Chimeric Phos 
phorothioate Oligonucleotides 

0205 Chimeric oligonucleotides having 2'-O-alkyl phos 
phorothioate and 2'-deoxy phosphorothioate oligonucleotide 
Segments are Synthesized using an Applied BioSystems 
automated DNA synthesizer Model 380B, as above. Oligo 
nucleotides are Synthesized using the automated Synthesizer 
and 2'-deoxy-5'-dimethoxytrityl-3'-O-phosphoramidite for 
the DNA portion and 5'-dimethoxytrityl-2'-O-methyl-3-O- 
phosphoramidite for 5' and 3' wings. The standard synthesis 
cycle is modified by increasing the wait Step after the 
delivery of tetrazole and base to 600s repeated four times 
for RNA and twice for 2'-O-methyl. The fully protected 
oligonucleotide is cleaved from the Support and the phos 
phate group is deprotected in 3:1 ammonia/ethanol at room 
temperature overnight then lyophilized to dryneSS. Treat 
ment in methanolic ammonia for 24 hrs at room temperature 
is then done to deprotect all bases 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 /3 volume by 
rotovac before being desalted on a G25 size exclusion 
column. The oligo recovered is then analyzed spectropho 
tometrically for yield and for purity by capillary electro 
phoresis and by mass spectrometry. 

0206. 2'-O-(2-Methoxyethyl)-2'-deoxyl-2'-O- 
(Methoxyethyl) Chimeric Phosphorothioate Oligonucle 
otides 

0207 2'-O-(2-methoxyethyl)-2'-deoxy---2'-O- 
(methoxy-ethyl) chimeric phosphorothioate oligonucle 
otides were prepared as per the procedure above for the 
2'-O-methyl chimeric oligonucleotide, with the Substitution 
of 2'-O-(methoxyethyl) amidites for the 2'-O-methyl amid 
ites. 

0208) 2'-O-(2-Methoxyethyl)Phosphodiester--2'- 
deoxy Phosphorothioate-2'-O-(2-Methoxyethyl) Phos 
phodiester Chimeric Oligonucleotides 
0209 2'-O-(2-methoxyethyl phosphodiester--2'-deoxy 
phos-phorothioate-2'-O-(methoxyethyl) phosphodiester 
chimeric oligonucleotides are prepared as per the above 
procedure for the 2'-O-methyl chimeric oligonucleotide with 
the substitution of 2'-O-(methoxyethyl) amidites for the 
2'-O-methyl amidites, oxidization with iodine to generate 
the phosphodiester internucleotide linkages within the wing 
portions of the chimeric Structures and Sulfurization utilizing 
3.H-1,2 benzodithiole-3-one 1,1 dioxide (Beaucage 
Reagent) to generate the phosphorothioate internucleotide 
linkages for the center gap. 

0210. Other chimeric oligonucleotides, chimeric oligo 
nucleo-sides and mixed chimeric oligonucleotides/oligo 
nucleosides are Synthesized according to U.S. Pat. No. 
5,623,065, herein incorporated by reference. 
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Example 6 

0211 Oligonucleotide Isolation 

0212. After cleavage from the controlled pore glass col 
umn (Applied BioSystems) and deblocking in concentrated 
ammonium hydroxide at 55 C. for 18 hours, the oligonucle 
otides or oligonucleosides are purified by precipitation twice 
out of 0.5 M NaCl with 2.5 volumes ethanol. Synthesized 
oligonucleotides were analyzed by polyacrylamide gel elec 
trophoresis on denaturing gels and judged to be at least 85% 
full length material. The relative amounts of phosphorothio 
ate and phosphodiester linkages obtained in Synthesis were 
periodically checked by "p nuclear magnetic resonance 
Spectroscopy, and for Some Studies oligonucleotides were 
purified by HPLC, as described by Chiang et al., J. Biol. 
Chem. 1991, 266, 18162-18171. Results obtained with 
HPLC-purified material were similar to those obtained with 
non-HPLC purified material. 

Example 7 

0213 Oligonucleotide Synthesis-96 Well Plate Format 

0214) Oligonucleotides were synthesized via solid phase 
P(III) phosphoramidite chemistry on an automated synthe 
sizer capable of assembling 96 sequences simultaneously in 
a standard 96 well format. Phosphodiester internucleotide 
linkages were afforded by oxidation with aqueous iodine. 
Phosphorothioate internucleotide linkages were generated 
by Sulfurization utilizing 3.H-1,2 benzodithiole-3-one 1,1 
dioxide (Beaucage Reagent) in anhydrous acetonitrile. Stan 
dard base-protected beta-cyanoethyldiisopropyl phosphora 
midites were purchased from commercial vendors (e.g. 
PE-Applied Biosystems, Foster City, Calif., or Pharmacia, 
Piscataway, N.J.). Non-Standard nucleosides are Synthesized 
as per known literature or patented methods. They are 
utilized as base protected beta-cyanoethyldiisopropyl phos 
phoramidites. 

0215 Oligonucleotides were cleaved from support and 
deprotected with concentrated NHOH at elevated tempera 
ture (55-60° C.) for 12-16 hours and the released product 
then dried in vacuo. The dried product was then re-Sus 
pended in Sterile water to afford a master plate from which 
all analytical and test plate Samples are then diluted utilizing 
robotic pipettors. 

Example 8 

0216 Oligonucleotide Analysis-96 Well Plate Format 

0217. The concentration of oligonucleotide in each well 
was assessed by dilution of Samples and UV absorption 
Spectroscopy. The full-length integrity of the individual 
products was evaluated by capillary electrophoresis (CE) in 
either the 96 well format (Beckman P/ACEJ MDQ) or, for 
individually prepared Samples, on a commercial CE appa 
ratus (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 length. 
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Example 9 

0218 Cell Culture and Oligonucleotide Treatment 
0219. The effect of antisense compounds on target 
nucleic acid expression can be tested in any of a variety of 
cell types provided that the target nucleic acid is present at 
measurable levels. This can be routinely determined using, 
for example, PCR or Northern blot analysis. The following 
5 cell types are provided for illustrative purposes, but other 
cell types can be routinely used, provided that the target is 
expressed in the cell type chosen. This can be readily 
determined by methods routine in the art, for example 
Northern blot analysis, Ribonuclease protection assays, or 
RT-PCR. 

0220 T-24 Cells 
0221) 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 rou 
tinely cultured in complete McCoy's 5A basal media 
(Gibco/Life Technologies, Gaithersburg, Md.) Supple 
mented with 10% fetal calf serum (Gibco/Life Technologies, 
Gaithersburg, Md.), penicillin 100 units per mL, and Strep 
tomycin 100 micrograms per mL (Gibco/Life Technologies, 
Gaithersburg, Md.). Cells were routinely passaged by 
trypsinization and dilution when they reached 90% conflu 
ence. Cells were seeded into 96-well plates (Falcon-Primaria 
#3872) at a density of 7000 cells/well for use in RT-PCR 
analysis. 

0222 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. 

0223) A549 Cells 
0224. The human lung carcinoma cell line A549 was 
obtained from the American Type Culture Collection 
(ATCC) (Manassas, Va.). A549 cells were routinely cultured 
in DMEM basal media (Gibco/Life Technologies, Gaithers 
burg, 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. 

0225 NHDF Cells 
0226 Human neonatal dermal fibroblast (NHDF) were 
obtained from the Clonetics Corporation (Walkersville Md.). 
NHDFs were routinely maintained in Fibroblast Growth 
Medium (Clonetics Corporation, Walkersville, Md.) Supple 
mented as recommended by the Supplier. Cells were main 
tained for up to 10 passages as recommended by the Sup 
plier. 

0227 HEK Cells 
0228 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. 

20 
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0229) PC-12 Cells 
0230. 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 
(Gibco/Life Technologies, Gaithersburg, Md.) Supple 
mented 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. 
0231. 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. 
0232 Treatment With Antisense Compounds 
0233. When cells reached 80% confluency, they were 
treated with oligonucleotide. For cells grown in 96-well 
plates, wells were washed once with 200 uLOPTI-MEMJ-1 
reduced-serum medium (Gibco BRL) and then treated with 
130 ul of OPTI-MEMJ-1 containing 3.75 ug/mL LIPO 
FECTINJ (Gibco BRL) and the desired concentration of 
oligonucleotide. After 4-7 hours of treatment, the medium 
was replaced with fresh medium. Cells were harvested 16-24 
hours after oligonucleotide treatment. 
0234. The concentration of oligonucleotide used varies 
from cell line to cell line. To determine the optimal oligo 
nucleotide concentration for a particular cell line, the cells 
are treated with a positive control oligonucleotide at a range 
of concentrations. For human cells the positive control 
oligonucleotide is ISIS 13920, TCCGTCATCGCTCCT. 
CAGGG, SEQ ID NO: 1, a 2'-O-methoxyethyl gapmer 
(2'-O-methoxyethyls shown in bold) with a phosphorothio 
ate backbone which is targeted to human H-ras. For mouse 
or rat cells the positive control oligonucleotide is ISIS 
15770, ATGCATTCTGCCCCCAAGGA, SEQ ID NO: 2, a 
2'-O-methoxyethyl gapmer (2'-O-methoxyethyls shown in 
bold) with a phosphorothioate backbone which is targeted to 
both mouse and rat c-raf. The concentration of positive 
control oligonucleotide that results in 80% inhibition of 
c-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% inhi 
bition of H-ras or c-raf mRNA is then utilized as the 
oligonucleotide Screening concentration in Subsequent 
experiments for that cell line. If 60% inhibition is not 
achieved, that particular cell line is deemed as unsuitable for 
oligonucleotide transfection experiments. 

Example 10 

0235 Analysis of Oligonucleotide Inhibition of PTP1B 
Expression 
0236 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 isola 
tion 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 
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blot analysis is routine in the art and is taught in, for 
example, Ausubel, F. M. et al., Current Protocols in Molecu 
lar Biology, Volume 1, pp. 4.2.1-4.2.9, John Wiley & Sons, 
Inc., 1996. Real-time quantitative (PCR) can be conve 
niently accomplished using the commercially available ABI 
PRISMJ 7700 Sequence Detection System, available from 
PE-Applied Biosystems, Foster City, Calif. and used accord 
ing 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-plex 
ing”), or both (multiplexing). Following PCR amplification, 
standard curves of GAPDH and target mRNA signal as a 
function of dilution are generated from both the Single 
plexed and multiplexed Samples. If both the slope and 
correlation coefficient of the GAPDH and target signals 
generated from the multiplexed samples fall within 10% of 
their corresponding values generated from the Single-plexed 
Samples, the primer-probe Set Specific for that target is 
deemed as multiplexable. Other methods of PCR are also 
known in the art. 

0237 Protein levels of PTP1B can be quantitated in a 
variety of ways well known in the art, Such as immunopre 
cipitation, 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 Corporation, Birmingham, Mich.), 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 is 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. 
0238 Immunoprecipitation methods are standard in the 
art and can be found at, for example, AuSubel, F. M. et al., 
Current Protocols in Molecular Biology, Volume 2, pp. 
10.16. 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 Pro 
tocols in Molecular Biology, Volume 2, pp. 10.8.1-10.8.21, 
John Wiley & Sons, Inc., 1997. Enzyme-linked immunosor 
bent assays (ELISA) are standard in the art and can be found 
at, for example, Ausubel, F.M. et al., Current Protocols in 
Molecular Biology, Volume 2, pp. 11.2.1-11.2.22, John 
Wiley & Sons, Inc., 1991. 

Example 11 

0239) Poly(A)-- mRNA Isolation 
0240 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 96-well plates, growth 
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medium was removed from the cells and each well was 
washed with 200 ul cold PBS. 60 uL 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 till of lysate was 
transferred to Oligo d(T) coated 96-well plates (AGCT Inc., 
Irvine Calif.). Plates were incubated for 60 minutes at room 
temperature, washed 3 times with 200 till of wash buffer (10 
mM Tris-HCl pH 7.6, 1 mM EDTA, 0.3 MNaCl). After the 
final wash, the plate was blotted on paper towels to remove 
excess wash buffer and then air-dried for 5 minutes. 60 till 
of elution buffer (5 mM Tris-HCl pH 7.6), preheated to 70° 
C. was added to each well, the plate was incubated on a 90 
C. hot plate for 5 minutes, and the eluate was then trans 
ferred to a fresh 96-well plate. 
0241 Cells grown on 100 mm or other standard plates 
may be treated Similarly, using appropriate Volumes of all 
Solutions. 

Example 12 

0242 Total RNA Isolation 
0243 Total mRNA was isolated using an RNEASY 96J 
kit and buffers purchased from Qiagen Inc. (Valencia, Calif.) 
following the manufacturer's recommended procedures. 
Briefly, for cells grown on 96-well plates, growth medium 
was removed from the cells and each well was washed with 
200 ulcold PBS. 100 uL Buffer RLT was added to each well 
and the plate vigorously agitated for 20 seconds. 100 till 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 OIAVACJ manifold fitted with a waste collec 
tion tray and attached to a vacuum Source. Vacuum was 
applied for 15 seconds. 1 mL of Buffer RW1 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 mL collection 
tubes. RNA was then eluted by pipetting 60 till water into 
each well, incubating 1 minute, and then applying the 
vacuum for 30 seconds. The elution step was repeated with 
an additional 60 lull water. 
0244. The repetitive pipetting and elution steps may be 
automated using a QIAGEN Bio-Robot 96.04 (Qiagen, Inc., 
Valencia, Calif.). 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 

0245 Real-time Quantitative PCR Analysis of PTP1B 
mRNA Levels 

0246 Quantitation of PTP1B mRNA levels was deter 
mined by real-time quantitative PCR using the ABI PRISMJ 
7700 Sequence Detection System (PE-Applied Biosystems, 
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Foster City, Calif.) according to manufacturer's instructions. 
This is a closed-tube, non-gel-based, fluorescence detection 
System which allows high-throughput quantitation of poly 
merase chain reaction (PCR) products in real-time. AS 
opposed to Standard PCR, in which amplification products 
are quantitated after the PCR is completed, products in 
real-time quantitative PCR are quantitated as they accumu 
late. 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, 
Calif. or PE-Applied Biosystems, Foster City, Calif.) is 
attached to the 5' end of the probe and a quencher dye (e.g., 
TAMRA, obtained from either Operon Technologies Inc., 
Alameda, Calif. or PE-Applied Biosystems, Foster City, 
Calif.) 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 Taq polymerase. During the extension phase of the PCR 
amplification cycle, cleavage of the probe by Taq poly 
merase releases the reporter dye from the remainder of the 
probe (and hence from the quencher moiety) and a 
Sequence-specific fluorescent signal is generated. With each 
cycle, additional reporter dye molecules are cleaved from 
their respective probes, and the fluorescence intensity is 
monitored at regular intervals by laser optics built into the 
ABI PRISMJ 7700 Sequence Detection System. In each 
assay, a Series of parallel reactions containing serial dilutions 
of mRNA from untreated control Samples generates a stan 
dard curve that is used to quantitate the percent inhibition 
after antisense oligonucleotide treatment of test Samples. 
0247 PCR reagents were obtained from PE-Applied Bio 
systems, Foster City, Calif. RT-PCR reactions were carried 
out by adding 25 uL PCR cocktail (1x TAQMANJ buffer A, 
5.5 mM MgCl, 300 uM each of dATP, dCTP and dGTP,600 
uM of dUTP, 100 nM each of forward primer, reverse 
primer, and probe, 20 Units RNASe inhibitor, 1.25 Units 
AMPLITAO GOLDJ, and 12.5 Units Mul V reverse tran 
scriptase) to 96 well plates containing 25ull 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 protocol were carried out: 95 C. for 15 
seconds (denaturation) followed by 60° C. for 1.5 minutes 
(annealing/extension). 
0248 Probes and primers to human PTP1B were 
designed to hybridize to a human PTP1B sequence, using 
published sequence information (GenBank accession num 
ber M31724, incorporated herein as SEQ ID NO:3). For 
human PTP1B the PCR primers were: forward primer: 
GGAGTTCGAGCAGATCGACAA (SEQ ID NO: 4) 
reverse primer: GGCCACTCTACATGGGAAGTC (SEQ 
ID NO: 5) and the PCR probe was: FAM-AGCTGGGCG 
GCCATTTACCAGGATTAMRA (SEQ ID NO: 6) where 
FAM (PE-Applied Biosystems, Foster City, Calif.) is the 
fluorescent reporter dye) and TAMRA (PE-Applied Biosys 
tems, Foster City, Calif.) is the quencher dye. For human 
GAPDH the PCR primers were: forward primer: GAAG 
GTGAAGGTCGGAGTC (SEQ ID NO: 7) reverse primer: 
GAAGATGGTGATGGGATTTC (SEQ ID NO: 8) and the 
PCR probe was: 5 JOE-CAAGCTTCCCGTTCTCAGCC 
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TAMRA3' (SEQ ID NO: 9) where JOE (PE-Applied Bio 
Systems, Foster City, Calif.) is the fluorescent reporter dye) 
and TAMRA (PE-Applied Biosystems, Foster City, Calif.) is 
the quencher dye. 

0249 Probes and primers to rat PTP1B 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 
PTP1B the PCR primers were: forward primer: CGAGGGT. 
GCAAAGTTCATCAT (SEQ ID NO:11) reverse primer: 
CCAGGTCTTCATGGGAAAGCT (SEQ ID NO: 12) and 
the PCR probe was: FAM-CGACTCGTCAGTGCAGGAT 
CAGTGGA-TAMRA (SEQ ID NO: 13) where FAM (PE 
Applied Biosystems, Foster City, Calif.) is the fluorescent 
reporter dye) and TAMRA (PE-Applied Biosystems, Foster 
City, Calif.) is the quencher dye. For rat GAPDH the PCR 
primers were: forward primer: TGTTCTAGAGACAGC 
CGCATCTT (SEQID NO:14) reverse primer: CACCGAC 
CTTCACCATCTTGT (SEQ ID NO: 15) and the PCR probe 
was: 51 JOE-TTGTGCAGTGCCAGCCTCGTCTCA 
TAMRA 3' (SEQ ID NO: 16) where JOE (PE-Applied 
Biosystems, Foster City, Calif.) is the fluorescent reporter 
dye) and TAMRA (PE-Applied Biosystems, Foster City, 
Calif.) is the quencher dye. 

Example 14 

0250) Northern Blot Analysis of PTP1B mRNA Levels 

0251 Eighteen hours after antisense treatment, cell 
monolayers were washed twice with cold PBS and lysed in 
1 mL RNAZOLJ (TEL-TEST “B” Inc., Friendswood,Tex.). 
Total RNA was prepared following manufacturer's recom 
mended protocols. Twenty micrograms of total RNA was 
fractionated by electrophoresis through 1.2% agarose gels 
containing 1.1% formaldehyde using a MOPS buffer system 
(AMRESCO, Inc. Solon, Ohio). RNA was transferred from 
the gel to HYBONDJ-N+ nylon membranes (Amersham 
Pharmacia Biotech, Piscataway, N.J.) by overnight capillary 
transfer using a Northern/Southern Transfer buffer system 
(TEL-TEST “B” Inc., Friendswood, Tex). RNA transfer was 
confirmed by UV visualization. Membranes were fixed by 
UV cross-linking using a STRATALINKERJ UV 
Crosslinker 2400 (Stratagene, Inc, La Jolla, Calif.) and then 
robed using QUICKHYBJ hybridization solution (Strat 
agene, La Jolla, Calif.) using manufacturer's recommenda 
tions for Stringent conditions. 

0252) 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, Calif.). 
0253) To detect rat PTP1B, a rat PTP1B specific probe 
was prepared by PCR using the forward primer CGAGGGT 
GCAAAGTTCATCAT (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, Calif.). 
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0254) Hybridized membranes were visualized and quan 
titated using PHOSPHORIMAGER and 
IMAGEQUANTJ Software V3.3 (Molecular Dynamics, 
Sunnyvale, Calif.). Data was normalized to GAPDH levels 
in untreated controls. 

Example 15 

0255 Antisense Inhibition) of Human PTP1B Expres 
sion By Chimeric Phosphorothioate Oligonucleotides Hav 
ing 2'-MOE Wings and a Deoxy Gap 
0256 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 SEQID NO:3). The oligonucleotides are shown in Table 
1. ATarget site A indicates the first (5'-most) nucleotide 
number on the particular target Sequence to which the 
oligonucleotide binds. All compounds in Table 1 are chi 
meric 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 phorothioate (P=S) 
throughout the oligonucleotide. are 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 1. 

Inhibition of human PTP1B mRNA levels by chimeric 
phosphorothioate oligonucleotides having 2-MOE wings and a 

deoxy gap 

TAR 
GET 
SEO TAR- SEO 

ISIS RE- ID GET % ID 
# GION NO SITE SEQUENCE INHIB NO 

O7769 5' UTR 3 1 cttagecccgaggccc.gcCC O 17 
O777O 5' UTR 3 41 cteggccCactg.cgccgtct 58 18 
O7771 Start 3 74 catgacgggcCaggg.cggct 60 19 

Codon 
O7772 Coding 3 113 cccggacttgtcgatctgct 95 2O 
O7773 Coding 3 154 ctggcttcatgtcggatate 88 21 
O7774 Coding 3 178 ttggccactictacatgggaa 77 22 
O7775 Coding 3 223 ggactgacgtotctgtacct 75 23 
O7776 Coding 3 252 gatgtagtttaatccgacta 82 24 
O7777 Coding 3 280 ctagcgttgatatagtCatt 29 25 
O7778 Coding 3 324 gggtaagaatgtaactCctt 86 26 
O7779 Coding 3 352 tgaccgcatgtgttaggcaa 75 27 
O7780 Coding 3 381 ttttctgctcccacaccatc 3O 28 
O7781 Coding 3 408 ctctgttgagcatgacgaca 78 29 
O7782 Coding 3 436 gcgcattttaacgaacctitt 83 3O 
O7783 Coding 3 490 aaatttgttgtcttcaaagat O 31 
O7784 Coding 3 519 tgatatottcagagatcaat 57 32 
O7785 Coding 3 547 totagctgtcgcactgtata 74 33 
O7786 Coding 3 575 agttctgggttgtaaggt 33 34 
O7787 Coding 3 604 gtggtatagtggaaatgtaa 51 35 
O7788 Coding 3 632 tigatticagggacticcaaagt 55 36 
O7789 Coding 3 661 ttgaaaagaaagttcaagaa 17 37 
O7790 Coding 3 688 gggctgagtgacCCtgactic 61 38 
O7791 Coding 3 716 gCagtgcaccacaacgggcc 81 39 
O7792 Coding 3 744 aggttcCagacctgccgatg 81 40 
O7793 Coding 3 772 agcaggaggcaggtatcage 2 41 
O7794 Coding 3 799 gaagaagggtetttcctictt 53 42 

Inhibition of human PTP1B mRNA levels by chimeric 
phosphorothioate oligonucleotides having 2-MOE wings and a 
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TABLE 1-continued 

deoxy gap 

TAR 
GET 
SEO TAR 

ISIS RE- ID GET 
# GION NO SITE 

O7795 Coding 3 826 
O7796 Coding 3 853 
O7797 Coding 3 88O 
O7798 Coding 3 908 
O7799 Coding 3 952 
O7800 Coding 3 O24 
O7801 Coding 3 O52 
O7802 Coding 3 O79 
O7803 Coding 3 148 
O7804 Coding 3 176 
O7805 Coding 3 222 
O7806 Coding 3 268 
O7807 Coding 3 295 
O7808 Coding 3 323 
O7809 Coding 3 351 
O7810 Stop 3 379 

Codon 
O7811 3' UTR 3 404 
O7812 3' UTR 3 433 
O7813 3' UTR 3 460 
O7814 3' UTR 3 489 
O7815 3' UTR 3 533 
O7816 3' UTR 3 634 
O7817 3' UTR 3 662 
O7818 3' UTR 3 707 
O7819 3' UTR 3 735 
O782O 3' UTR 3 783 
O7821 3' UTR 3 831 
O7822 3' UTR 3 884 
O7823 3' UTR 3 936 
O7824 3' UTR 3 973 
O7825 3' UTR 3 2011 
O7826 3' UTR 3 2O45 
O7827 3' UTR 3 2O8O 
O7828 3' UTR 3 2115 
O7829 3' UTR 3 2170 
O783O 3' UTR 3 2223 
O7831 3' UTR 3 2274. 
O7832 3' UTR 3 2309 
O7833 3' UTR 3 2344 
O7834 3' UTR 3 238O 
O7835 3' UTR 3 2413 
O7836 3' UTR 3 2443 
O7837 3' UTR 3 2473 
O7838 3' UTR 3 25O2 
O7839 3' UTR 3 2558 
O784O 3' UTR 3 2587 
O7841 3' UTR 3 2618 
O7842 3' UTR 3 2648 
O7843 3' UTR 3 2678 
O7844 3' UTR 3 2724 
O7845 3' UTR 3 2755 
O7846 3' UTR 3 2785 
O7847 3' UTR 3 284.4 
O7848 3' UTR 3 293O 

SEOUENCE 

totaacagcactttctgat 
atcaa.cccCatccgaaactt 
gagaag.cgcagctSgtCSSC 
tttggcaccttcgatCacag 
agctCcttcCactgatcctg 
tCcaggatticgtttggggg 
gaactCcctgcatttccCat 
ttcCttcaccCactggtgat 
gtagggg.cggcatttaagg 
cagtgtctgacticatgctt 
gCCtgggcacctcgaagact 
CtcgtCcttctCgggcagtg 
gggcttCcagtaactCagtg 
Ccgtagccacgcacatgttg 
tagcagaggtaag.cgccggC 
Ctatgtgttgctgttgaaca 

ggaggggagggaggaggg 
ggCtctgcgggCagaggcgg 
CcgcggcatgcctgctagtC 
tCtctacgcggtCcggcggc 
aagatgggttittaggcaga 
gtactictetttcactictect 
ggcCCCttCCCtctg.cgcc.g 
CtcCaggagggagcCCtggg 
ggsCtgttggCStgCSCCSC 
tittaaataaatatggaggg 
gttcaagaaaatgctagtgc 
ttgataaagcccttgatgca 
atggcaaagccttcCatticc 
gtCctCcttCCCagtactgg 
ttacccacaatatcactaaa 
attatatattatagcattgt 
teacatcatgttctatta 
ataacagggaggagaataag 
ttacatgcattctaatacac 
gatcaaagttcticatttca 
ggtCatgcacaggcaggttg 
Caacaggcttaggaaccaca 
aactgcacCCtattgctgag 
gtCatgcCaggaattagoaa. 
acaggctgggcctCacCagg 
tgagttacagcaagacCCtg 
gaatatggcttCccataccC 
cCctaaatcatgtccagagc 
gacttggaatgg.cggaggct 
CaaatcacggtctgctCaag 
gaagtgtggtttCcagcagg 
CctaaaggaccgtCaccCag 
gtgaaccggSacagagacgg 
gCCCCaCagggtttgagggt 
CCtttgcaggaagagtcgtg 
aaagcCacttaatgtggagg 
gtgaaaatgctggcaa.gaga 
tCagaatgcttacagcctgg 

SEO 
% ID 

INHIB NO 

18 43 
O 44 
82 45 
62 46 
70 47 
72 48 
68 49 
40 50 
O 51 

75 52 
67 53 
37 54 
73 55 
8O 56 
72 57 
85 58 

51 59 
81 60 
84 61 
84 62 
65 63 
69 64 
59 65 
57 66 
54 67 
O 68 
69 69 
74 70 
26 71 
60 72 
39 73 
24 74 
48 75 
O 76 

2 77 
8 78 
82 79 
65 8O 
6 81 
O 82 

58 83 
44 84 
O 85 

87 86 
74 87 
3 88 
56 89 
42 90 
25 91 
53 92 
75 93 
79 94 
86 95 
61 96 

0257). As shown in Table 1, SEQ ID NOS 18, 19, 20, 21, 
22, 23, 4, 26, 27, 29, 30, 32, 33,35, 36, 38, 39, 40, 42, 45, 
46, 7, 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. 
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Example 16 
- TABLE 2-continued 

0258 Antisense Inhibition of Rat PTP1B Expression By 
Chimeric Phosphorothioate Oligonucleotides Having Inhibition of rat PTP1B mRNA levels by chimeric 
2-MOE Wings and a Deoxy Gap. phosphorothioate oligonuclid having 2'-MOE wings and a 

- SSAYSP 

0259. In accordance with the present invention, a second TAR 
Series of oligonucleotides were designed to target different GET 
regions of the rat PTP1B RNA, using published sequences SEO TAR- SEO 
(GenBank accession number M33962, incorporated herein isis dis SEE SEOUENCE Nis 
as SEQ ID NO: 10). The oligonucleotides are shown in O 
Table 2. ATarget site Aindicates the first (5'-most) nucleotide 3691 Coding 10 558 taatatgacttgacatcte 46 31 
number on the particular target Sequence to which the 1561 Coding 10 579 aactccaactg.ccgtactgt 14 32 
oligonucleotide binds. All compounds in Table 2 are chi- 5. ES O 611 tetcticgagccticctgggta 38 33 

66 ss Odling O 648 ccaaagtCaggcCaggtggt 63 34 
meric oligonucleotides ("gapmers') 20 nucleotides in 1563 Coding 10 654 gggacticcaaagtcaggcca 31 35 
length, composed of a central 'gap' region consisting of ten 3693 Coding 10 655 agggacticcaaagtcaggcc 50 36 
2'-deoxynucleotides, which is flanked on both sides (5"and 3' 3694 Coding 10 656 cagggacticcaaagtcaggc 45 37 

1 - 66 - - ss 3695 Coding O 657 toagggacticcaaagtcagg 49 38 directions) by five-nucleotide “wings”. The wings are com- 3696 Codi Odling O 663 ggtgacticagggacticcaaa 34 39 
posed of 2'-methoxyethyl (2'-MOE)nucleotides. The inter- 1564 Coding 10 705 cctgactictoggactittgaa 53 40 
nucleoside (backbone) linkages are phosphorothioate 3697 Coding 10 715 gctgagtgagcctgacticte 57 41 
(P=S) throughout the oligonucleotide. All cytidine residues 3698 Coding 10 726 ccgtgctctgggctgagtga 48 42 

- 0 1565 Coding O 774 aaggtocctgacctgccaat 28 43 are 5-methylcytidines. The compounds were analyzed for 1566 Codi Odling O 819 tottcctctgtccatcag 34 44 
their effect on rat PTP1B mRNA levels by quantitative 3699 Coding 10 820gtctitcctctgtccatca 41 45 
real-time PCR as described in other examples herein. Data 3700 Coding 10 821 ggtctttcctctgtccatc 66 46 
are averages from two experiments. If present, “N.D.' 7. ES g SE s 

- 66 ss Odling aacagcacLLLCLlgatgtc 
indicates “no data'. 1567 Coding O 869 ggaacctg.cgcatctocaac O 49 

1568 Coding O 897 tiggteggccgtotggatgag 29 50 
TABLE 2 3703 Coding O 909 gagaag.cgcagttggteggc 48 51 

3704 Coding O 915 aggtaggagaag.cgcagttg 31 52 
Inhibition of rat PTP1B mRNA levels by chimeric 3705 Coding 10 918 gecaggtaggagaagcgcag 41 53 

phosphorothioate oligonucleotides having 2-MOE wings and a 1569 Coding O 919 agcCaggtaggagaag.cgca 56 54 
deOXy gap 3706 Coding O 920 CageCaggaggagaagcgc 58 55 

3707 Coding O 921 acagcCaggtaggagaag.cg 43 56 
TAR- 3708 Coding O 922 cacagcCaggtaggagaage 49 57 
GET 3709 Coding O 923 teacagcCaggtaggagaag 47 58 
SEO TAR- SEO 1570 Coding O 924 atcacagcCaggtaggagaa 51 59 

ISIS RE- ID GET % ID 3710 Coding O 925 gatcacagcCagg taggaga 51 60 
# GION NO SITE SEQUENCE INHIB NO 3711 Coding 10 926 cgatcacagcCaggtaggag 63 61 

3712 Coding O 927 tegatcacagcCaggtagga 71 62 
1549 5' UTR O 1 CaacctcCCCagcagcggct 32 97 3713 Coding O 932 cacccticgatcacagcCagg 75 63 
1550 5' UTR O 33 tegaggcccgtcgccc.gcca 27 98 3714 Coding O 978 toctitccactgatcccgcac 97 64 
1551 5' UTR O 73 ccteggccgtecgcc.gcgct 34 99 1571 Coding O 979 ctcct tccactgatcctgca 89 65 
1552 Coding O 132 tegatctgcticgaatticctt 49 OO 3715 Coding O 980 gCtCcttcCactgatcctgc 99 66 
3669 Coding O 164 cctggtaaatagcc.gccCag 36 O1 O7799 Coding O 981 agctCcttcCactgatcctg 99 67 
3670 Coding O 174 tstcgaatatoctggtaaat 63 O2 3716 Coding O 982 aagctcct tccactgatcct 97 68 
3671 Coding O 184 actggcttcatgtcgaatat 58 O3 3717 Coding O 983 aaagctcct tccactgatcc 95 69 
3672 Coding O 189 aagtCactggcttcatgtcg 40 O4 3718 Coding O 984 gaaagctCcttcCactgatc 95 70 
1553 Coding O 190 gaagtcactggcttcatgtc 27 05 3719 Coding O 985 ggaaagctcct tccactgat 95 71 
3673 Coding O 191 ggaagtCactggcttCatgt 54 O6 572 Coding O 986 gggaaagcticcttcCactga 89 72 
3674 Coding O 192 gggaagtcactggcttcatg 41 O7 3720 Coding O 987 taggaaagctCcttcCactg 97 73 
3675 Coding O 193 tigggaagtCactggcttcat 56 O8 3721 Coding O 036 tagccggggagggggggca 2O 74 
3676 Coding 0 194 atgggaagtcactggcttca 31 O9 573 Coding O 040 taggtggccggggaggggg 2O 75 
3677 Coding 0 195 catgggaagtcactggctitc 59 1O 3722 Coding O 046 tacgtttggggg.ccgggga 18 76 
3678 Coding 0 225 tttttgttcttaggaagttt 24 11 574 Coding O O73 tigcacttgcCattgtgagge 38 77 
1554 Coding O 228 cggtttttgttcttaggaag 45 12 3723 Coding O 206 actticagtgtctgactica 67 78 
1555 Coding O 269 tecgactgtggtoaaaaggg 39 13 3724 Coding O 207 aactticagtgtctgactica 60 79 
3679 Coding O 273 ttaatccgactgtggtoaaa 45 14 575 Coding O 208 taactticagtgtctgactic 50 8O 
3680 Coding 0 298 atagtcattatctitcctgat 49 15 3725 Coding O 209 ctaactticagtgtctgac 53 81 
1556 Coding O 303 ttgatatagtcattatcte 29 16 576 Coding O 255 gacagatgcctgageactitt 32 82 
3681 Coding O 330 gct tccticcatttittatcaa 67 17 O6409 Coding O 333 gaccaggaagggettcCagt 32 83 
1557 Coding O 359 gg.ccctgggtgaggatatag 2O 18 3726 Coding O 334 tigacCaggaagggettcCag 39 84 
3682 Coding O 399 cacaccatctoccagaagtg 29 19 577 Coding O 335 ttgacCaggaagggctitcca 32 85 
1558 Coding O 405 tgctcccacaccatctecca 48 2O 3727 Coding O 336 gttgacCaggaagggctitcC 41 86 
3683 Coding O 406 ctgctcccacaccatctecc 51 21 3728 Coding O 342 gCacacgttgacCaggaagg 59 87 
3684 Coding O 407 totgctcccacaccatctec 37 22 578 Coding O 375 gaggtacgcgccagtegcca 45 88 
3685 Coding O 408 ttctgctcccacaccatcte 54 23 579 Coding O 387 tacccggtaacagaggtacg 32 89 
3686 Coding O 417 CCCctgcticttctgctccCa 60 24 580 Coding O 397 agtgaaaacatacccggtaa 3O 90 
1559 Coding 0 438 atgcggttgagcatgaccac 15 25 581 3' UTR O 456 caaatcctaacctgggcagt 31 91 
3687 Coding O 459 tittaacgagcctttctocat 33 26 582 3' UTR O 519 titcCagttccaccacaggct 24 92 
3688 Coding O 492 ttttcttctttctgtggcca 54 27 583 3' UTR O 552 ccagtgcacagatgccCctic 47 93 
3689 Coding O 502 gaccatctetttittctott 58 28 584 3' UTR O 609 acaggttaaggccctgagat 29 94 
1560 Coding 0. 540 teagagatcagtgtcagct 21 29 585 3' UTR O 783 gectagcatcttttgttc 43 95 
3690 Coding O 550 cttgacatcteagagatca 64 3O 586 3' UTR O 890 aagccagcaggaactttaca 36 96 
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TABLE 2-continued 

Inhibition of rat PTP1B mRNA levels by chimeric 
phosphorothioate oligonucleotides having 2'-MOE wings and a 

deoxy gap 

TAR 
GET 
SEO TAR- SEO 

ISIS RE- ID GET % ID 
# GION NO SITE SEQUENCE INHIB NO 

587 3' UTR 0 2002 gggacacctgagggaagcag 16 197 
588 3' UTR 0 2048 ggtoatctgcaagatggcgg 40 198 
589 3' UTR O 2118 gccaacctctgatgaccctg 25 199 
590 3' UTR O 2143 tiggaagcccCagctictaage 25 2OO 
591 3' UTR O 2165 tagtaatgactittccaatca 44 2O1 
592 3' UTR O 2208 tgagtctgctttacacctc 41 2O2 
593 3' UTR 0 2252 cctg.cgcgcggagtgactic 22 2O3 
594 3' UTR O 2299 aggacgtcactgcagcagga 43 204 
595 3' UTR O 2346 toaggacaagtctggcagt 32 205 
596 3' UTR 0 24.05 gaggctgcacagtaagcgct 34 2O6 
597 3' UTR O 2422 toagccaaccagcatcagag 2O 2O7 
598 3' UTR O 2449 acccacagtgtccacctccc 3O 208 
599 3' UTR 0 2502 agtgcgggctgtgctgctgg 3O 209 
6OO 3' UTR 0 2553 cagctcgctctggcggcctic 8 210 
601 3' UTR 0 2608 aggaagggagctgcacgtcC 32 211 
6O2 3' UTR O 2664 cccticacgattgctcgtggg 24 212 
603 3' UTR 0 2756 cagtggageggctcctctgg 18 213 
604 3' UTR O 2830 Caggctgacaccttacacgg 3O 214 
605 3' UTR 0 2883 gtcctacctcaaccctagga 37 215 
606 3' UTR O 2917 ctg.cccCagcaccagccaca 12 216 
6O7 3' UTR 0 2946 attgcttctaagacccticag 33 217 
608 3' UTR 0 2978 ttacatgtcaccactgttgt 28 218 
609 3' UTR O 3007 tacacatgtcatcagtagcc 37 219 
61O 3' UTR O 3080 ttttctaacticacagggaaa 3O 22O 
611 3' UTR O 3153 gtgcccgccagtgagcagge 23 221 
612 3' UTR O 3206 cggCCtcggCactggacagc 27 222 
613 3' UTR O 3277 gtggaatgtctgagatcCag 31 223 
614 3' UTR O 3322 aggg.cgggcctgcttgccCa 23 224 
615 3' UTR O 3384 cggtectggcctgctCcaga 31 225 
616 3' UTR O 3428 tacactgttccCaggagggt 42 226 
617 3' UTR O 3471 tiggtgccagcagcgctagca 1O 227 
618 3' UTR O 3516 cagtctettcagcctcaaga 43 228 

3729 3' UTR O 3537 aagagtcatgagcaccatca 56 229 
619 3' UTR 0 3560 tigaaggteaagttccCctca 40 230 
62O 3' UTR O 3622 ctggcaagaggcagactgga 3O 231 
621 3' UTR O 3666 ggctctgtgctggcttctet 52 232 
622 3' UTR O 3711 gcCatctocteagcctgtgc 39 233 
623 3' UTR O 3787 agcgcctgctctgaggcCCC 16 234 
624 3' UTR O 3854 tgctgagtaagtattgact 35 235 
625 3' UTR O 3927 ctatggccatttagagagag 36 236 

373O 3' UTR O 3936 tggtttattotatggccatt 59 237 
626 3' UTR O 3994 cgctCctgcaaaggtgctat 11 238 
627 3' UTR O 4053 gttggaaacggtgcagtegg 39 239 
628 3' UTR O 4095 atttattgttgcaactaatg 33 240 

0260. As 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, 170, 171, 
172, 173, 177, 178, 179, 180, 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 at least 30% 
inhibition of rat PTP1B expression in this experiment and 
are therefore preferred. 

Example 17 
0261 Western Blot Analysis of PTP1B Protein Levels 
0262 Western blot analysis (immunoblot analysis) is 
carried out using Standard methods. Cells are harvested 
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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 PHOSPHORIMAG 
ERJ (Molecular Dynamics, Sunnyvale Calif.). 

Example 18 

0263) Effects Of antisense Inhibition Of PTP1B (ISIS 
113715) on Blood Glucose Levels 
0264) 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 back 
ground can produce obesity 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. 
0265. In accordance with the present invention, ISIS 
113715 (GCTCCTTCCACTGATCCTGC, SEQID 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 nucle 
otide sequences incorporated herein as SEQ ID No. 3 
(starting at nucleotide 951 of human PTP1 B; Genbank 
Accession No. M31724), SEQ ID No. 10 (starting at nucle 
otide 980 of rat PTP1 B; Genbank Accession No. M33962) 
and SEQ ID No. 241 (starting at nucleotide 1570 of mouse 
PTP1 B; 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. 
0266 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 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 
littermates were treated at a dose of 50 or 100 mg/kg of ISIS 
113715 or 100 mg/kg of ISIS 29848. Treatment was con 
tinued for 4 weeks with blood glucose levels being measured 
on day 0, 7, 14, 21 and 28. 
0267 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 levels 
levels were 320 mg/dL and 370 mg/dL at day 28, respec 
tively. 

0268. In lean littermates, blood glucose levels remained 
constant throughout the study for all treatment groups (aver 
age 120 mg/dL). These results indicate that treatment with 
ISIS 113715 reduces blood glucose in db/db mice and that 
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there is no hypoglycemia induced in the db/db or the lean 
littermate mice as a result of the oligonucleotide treatment. 
0269. 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 

0270. Effects of Antisense Inhibition of PTP1B (ISIS 
113715) on mRNA Expression in Liver 
0271 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 intraperi 
toneal 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 littermates were treated at 
a dose of 50 or 100 mg/kg of ISIS 113715 or 100 mg/kg of 
ISIS 29848. 

0272 Treatment was continued for 4 weeks after which 
the mice were sacrificed and tissues collected for mRNA 
analysis. RNA values were normalized and are expressed as 
a percentage of Saline treated control. 
0273) 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 oligo 
nucleotide 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 oligo 
nucleotide (ISIS 29848) failed to show any reduction in 
mRNA levels. 

Example 20 

0274) Effects of Antisense Inhibition of PTP1B (ISIS 
113715) on Body Weight 
0275 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 intraperi 
toneal 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 littermates were treated at 
a dose of 50 or 100 mg/kg of ISIS 113715 or 100 mg/kg of 
ISIS 29848. 

0276 Treatment was continued for 4 weeks. At day 28 
mice were Sacrificed and final body weights were measured. 
0277 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 

26 
May 9, 2002 

while Saline treated controls gained 5.5 grams. Animals 
treated with the control oligonucleotide gained an average of 
7.8 grams of body weight. 

0278) 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 3.0 grams for the Saline controls. 
0279. 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. 
0280 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 oligonucleotide) and Saline control group 
each had an average body weight of 52 grams. 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 

0281) Effects of Antisense Inhibition of PTP1B (ISIS 
113715) on Plasma Insulin Levels 
0282 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 oligo 
nucleotide) or ISIS 113715 at a dose of 50 mg/kg. Treatment 
was continued for 3 weeks with plasma insulin levels being 
measured on day 7, 14, and 21. 
0283 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 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 reducing plasma insulin 
over time. 

Example 22 

0284 Antisense Inhibition of Human PTP1B Expression 
by Additional Chimeric Phosphorothioate Oligonucleotides 
Having 2'-MOE Wings and a Deoxy Gap 
0285) In accordance with the present invention, an addi 
tional Series of oligonucleotides were designed to target 
different genomic regions 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 residues 
1-31000 of Genbank accession number AL034429 followed 
by nucleotide residues 1-45000 of Genbank accession num 
ber AL133230, incorporated herein as SEQ ID NO: 243). 
The oligonucleotides are shown in Table 3. “Target site' 
indicates the first (5'-most) nucleotide number on the par 
ticular target Sequence to which the oligonucleotide binds. 
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All compounds in Table 3 are chimeric oligonucleotides 
("gapmers') 20 nucleotides in length, composed of a central 
"gap' region consisting often 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 
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are phosphorothioate (P=S) throughout the oligonucle 
otide. All cytidine residues are 5-methylcytidines. The com 
pounds 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 experi 
ments. If present, “N.D.” indicates “no data”. 

TABLE 3 

Inhibition of human PTP1B mRNA levels by chimeric 
phosphorothioate oligonucleotides having 2-MOE wings and a deoxy gap 

SEO 
Isis # REGION TARGET TARGET SEOUENCE % ID 

42O2O 5' UTR 3 6 GCGCTCTTAGCCCCGAGGCC 61 244 
42O21 5' UTR 3 65 CCAGGGCGGCTGCTGCGCCT 56 245 
42O22 Start 3 8O CATCTCCATGACGGGCCAGG 4 246 

Codon 
42O23 Start 3 85 TTTTCCATCTCCATGACGGG 67 247 

Codon 
42O24 Start 3 90 ACTCCTTTTCCATCTCCATG 71. 248 

Codon 
42O25 Exon 1 3 106 TTGTCGATCTGCTCGAACTC 61 249 
42O26 Exon 1 3 109 GACTTGTCGATCTGCTCGAA 66 250 
42027 Exon 1 3 116 GCTCCCGGACTTGTCGATCT 95 251 
42O28 Exon 1 3 119 CCAGCTCCCGGACTTGTCGA 92 252 
42O29 Exon: Exon 3 945 TCCACTGATCCTGCACGGAA 44 253 

Junction 
42O3O Exon: Exon 3 948 CCTTCCACTGATCCTGCACG 55 254 

Junction 
42O31 3' UTR 3 1453 ATGCCTGCTAGTCGGGCGTG 67 255 
42O32 3' UTR 3 1670 CGGGTGTAGGCCCCTTCCCT 74. 256 
42O33 3' UTR 3 1772 ATGGAGTGGAGAGTTGCTCC 63. 257 
42O34 3' UTR 3 1893 TTGTACTTTTTGATAAAGCC 6 258 
42O35 3' UTR 3 1962 CAGTACTGGTCTGACGCAGC 68 259 
42O36 3' UTR 3 2O18, TCTCACGTTACCCACAATAT 74 260 
42O37 3' UTR 3 2O7O TTTCTTATTAAATACCCACG 6 261 
42O38 3' UTR 3 2088 AAGTAATCTCACATCATGTT 79 262 
42O39 3' UTR 3 2314 TTCAGCAACAGGCTTAGGAA 5 263 
42040 3' UTR 3 2323 GACAATGACTTCAGCAACAG 43 264 
42O41 3' UTR 3 2359 TGCCTATTCCTGGAAAACTG 43 265 
42042 3' UTR 3 2395 GGAAGTCACTAGAGTGTCAT 14 266 
42O43 3' UTR 3 241.8 CCAGGACAGGCTGGGCCTCA 67 267 
42044 3' UTR 3 2426 CTGCTGTACCAGGACAGGCT 73 268 
42O45 3' UTR 3 2452. TGGAATGTCTGAGTTACAGC 74 269 
42O46 3' UTR 3 2566 AGAGTGTTGACTTGGAATGG 43 270 
42047 3' UTR 3 2574 GCTCAAGAAGAGTGTTGACT 76 271 
42O48 3' UTR 3 2598 TGCCTCTCTTCCAAATCACG 43 272 
42O49 3' UTR 3 28OO TGTTTTTCATGTTAAAAAGC 44 273 
42OSO 3' UTR 3 2895 TCCCACCACAGAATTTCTCT 21 274 
42O51 3' UTR 3 2921 GCTCTGCAGGGTGACACCTC 74. 275 
42O52 3' UTR 3 3066 AGGAGGTTAAACCAGTACGT 78 276 
42O53 3' UTR 3 3094 GGTGGAGAGCCAGCTGCTCT 59 277 
42O54 3' UTR 3 3153 TATTGGCTTAAGGCATATAG 72 2.78 
42O55 3' UTR 3 3168 GACCTGATGAGTAAATATTG 58 279 
42084 5' UTR 243 859 TTCTTCATGTCAACCGGCAG 11 28O 
42O85 5' UTR 243 919 GCCCCGAGGCCCGCTGCAAT 83 281 
42O56 Intron 1 243 4206 TAGTGAACTATTGTTACAAC 7O 282 
42O57 Intron 1 243 27032 TGCTAAGCCACTTCTAATCA 72 283 
42058 Intron 1 243 272O3 CAGGATTCTAAGTTATTAAA 32 284 
42O59 Intron 1 243 33.720 TGGGCAGGATGGCTCTGGTA 21, 285 
42060 Intron 1 243 48065 TACAATACTATCTGTGACTA 34 286 
42061 Exon 243 51931 GATACTTACAGGGACTGACG 39 287 

Intron 
42O86 Intron 2 243 52005 AACCCTGAGGCGAAAGGAGT 64 288 
42062 Intron 2 243 54384 CCCCAGGTCACTAAAATTAA 48 289 
42063 Intron 2 243 55362 AAAGCAAAGGTGAGTTGGTG 56 290 
42O64 Intron 3 243 56093 GCTCAATTATTAAACCACTT 64 291 
42O65 Intron 3 243 56717 AGTCCTCAAGAAGTCACTTT 7O 292 
42066 Intron 4 243 61780 GAAAGCAGGGACTGCTGGCA 39 293 
42O67 Intron 4 243 64554 AAAACTGGGAGAGACAGCAG 71 294 
42O68 Intron 4 243 64869 ACATGGAAGCCATGGTCAGC 24, 295 
42069 Intron 5 243 67516 ATTGCTAGACTCACACTAGG 68 296 
42O7O Intron 5 243 68052 GGCTGTGATCAAAAGGCAGC 51 297 
42087 Intron 5 243 684.81 CACTGGCTCTGGGCAACTTT 7O 298 
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TABLE 3-continued 

Inhibition of human PTP1B mRNA levels by chimeric 
phosphorothioate oligonucleotides having 2-MOE wings and a deoxy gap 
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SEO 
Isis # REGION TARGET TARGET SEOUENCE % ID 

42O88 Intron 5 243 68563 GCTGGGCAGCCACCCATAAA 71 299 
42O71 Intron 5 243 68648 AGTCCCCTCACCTCTTTTCT 59 300 
42O72 Exon: 243 69107 CCTCCTTACCAGCAAGAGGC 26 301 

Intron 
42089 Intron 6 243 691.98 TGTATTTTGGAAGAGGAGCG 53 3O2 
42O90 Intron 6 243 6922O ACAGACTAACACAGTGAGTC 53 303 
42O73 Intron 6 243 69264 ACAAATTACCGAGTCTCAGG 47 304 
42O74 Intron 6 243 69472 TCATGAAAGGCTTGGTGCCC 41 305 
42O75 Intron 7 243 7OO42 TTGGAAGATGAAATCTTTTG 3O 306 
42O76 Intron 7 243 7OO52 AGCCATGTACTTGGAAGATG 69 307 
42O77 Intron 8 243 70661 CGAGCCCCTCATTCCAACAA 42 308 
42O78 Intron 8 243 71005 CACCTCAGCGGACACCTCTA 6 309 
42O79 Exon: 243 71938 GAAACATACCCTGTAGCAGA 52 310 

Intron 
42091 Intron 9 243 72131 CAGAGGGCTCCTTAAAACCC 61 311 
42092 Intron 9 243 72430 ATTCGTAAAAGTTTGGGATT 34 312 
42O8O Intron 9 243 72453 CCCTCTTCTCCAAGGGAGTT 73 313 
42081 Intron 9 243 73158 GGAATGAAACCAAACAGTTC 42 314 
42O82 Exon 10 243 75O12 AAATGGTTTATTCCATGGCC 66 315 
42O83 Exon 10 243 75215 AAAAATTTTATTGTTGCAGC 48 316 
42093 3' UTR 243 7SO95 CCGGTCATGCAGCCACGTAT 85 317 
42094 3' UTR 243 75165 GTTGGAAAACTGTACAGTCT 77 318 
42095 3' UTR 243 75211 ATTTTATTGTTGCAGCTAAA 46 319 

0286 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, 277,278,279, 
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 PTP1B 
expression in this assay and are therefore preferred. 

Example 23 
0287 Antisense Inhibition of Human PTP1B Expression 
by Additional Chimeric Phosphorothioate Oligonucleotides 
Having 2'-MOE Wings and a Deoxy Gap 
0288. In accordance with the present invention, an addi 
tional 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 con 
catenated genomic Sequence derived from nucleotide resi 

dues 1-31000 of Genbank accession number AL034429 

followed by nucleotide residues 1-45000 of Genbank acces 
sion number AL133230, incorporated herein as SEQID NO: 
243. The oligonucleotides are shown in Table4. “Target site' 
indicates the first (5'-most) nucleotide number on the par 
ticular target Sequence to which the oligonucleotide binds. 
All compounds in Table 3 are chimeric oligonucleotides 
("gapmers') 20 nucleotides in length, composed of a central 
"gap' region consisting often 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 oligonucle 
otide. All cytidine residues are 5-methylcytidines. The com 
pounds 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 experi 
ments. 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 SEOUENCE % SEO 

146879 5' UTR 3 50 CGCCTCCTTCTCGGCCCACT 29 32O 
14688O 5' UTR 3 62 GGGCGGCTGCTGCGCCTCCT 34 321 
146881 3' UTR 3 1601 GTGGATTTGGTACTCAAAGT 72 322 
146882 3' UTR 3 1610 AAATGGCTTGTGGATTTGGT 72 323 
146883 3' UTR 3 1637 ATGGTACTCTCTTTCACTCT 61 324 
146884 3' UTR 3 1643 GCCAGCATGGTACTCTCTTT 63 325 
146885 3' UTR 3 1764 GAGAGTTGCTCCCTGCAGAT 62 326 
146886 3' UTR 3 177O GGAGTGGAGAGTTGCTCCCT 57 327 
146887 3' UTR 3 1874 CCTTGATGCAAGGCTGAGAT 6S 328 
146888 3' UTR 3 1879 AAAGCCCTTGATGCAAGGCT 59 329 
146889 3' UTR 3 1915 AGTACTACCTGAGGATTTAT 46 330 
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levels of PTP1B mRNA and protein were measured in 
muscle, adipose and liver tissue. Serum Samples were also 
measured for insulin levels. 

0292 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 Subcu 
taneously on days 1, 8, and 15 with 3 mg/kg, 6 mg/kg and 
12 mg/kg of ISIS 113715, respectively. Animals in the 
control group were untreated. All animals had GTTS per 
formed 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 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 389 

<210> SEQ ID NO 1 
&2 11s LENGTH 20 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s. FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 1 

to cqtcatcg citcct caggg 

<210> SEQ ID NO 2 
&2 11s LENGTH 20 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&22O > FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 2 

atgcattctg. cc cccaagga 

<210> SEQ ID NO 3 
&2 11s LENGTH 3247 
&212> TYPE DNA 
<213> ORGANISM: 
&22O > FEATURE 
<221 NAME/KEY: CDS 
<222> LOCATION: (91) . . . (1398) 

Homo sapiens 

<400 SEQUENCE: 3 

30 
May 9, 2002 

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%. Protein levels were reduced by 60% in the 
liver and by 45% in the muscle but were shown to increase 
by 10% in the fat. 

0293 Levels of the liver enzymes ALT and AST were 
measured weekly and showed no change, indicating no 
ongoing toxic effects of the oligonucleotide treatment. 

0294 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 treat 
ment with ISIS 113715. 

ggg.cggg cct cqgggctaag agcgcgacgc ctagagcggC agacgg.cgca gtggg.ccgag 60 

aaggaggcgc agcago.cgcc citggc.ccgtc atg gag at g gala aag gag titC gag 114 
Met Glu Met Glu Lys Glu Phe Glu 

1 

cag atc gac aag to c ggg agc tigg gcg gcc att tac cag gat atc cqa 162 
Glin Ile Asp Llys Ser Gly Ser Trp Ala Ala Ile Tyr Glin Asp Ile Arg 

10 15 20 

cat gaa goc agt gac titc cca tot aga gtg gCC aag citt colt aag aac 210 
His Glu Ala Ser Asp Phe Pro Cys Arg Val Ala Lys Lieu Pro Lys Asn 
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33 

-continued 

gtgggaac at to gaggtotc accotgcaga gctato.gtga ggtgtggata aggcttaggit 2968 

gccaggctgt aag cattctg agctggcttg ttgtttittaa gtcct gtata totatgtagt 3028 

agtttgggtg totatatata gtag catttcaaaatggacg tactggttta accitccitatc 3O88 

cittggaga.gc agctggct ct coaccittgtt acacattato ttaga gaggt agc gagctoc 3148 

totgctatat gccittaagcc aatatttact catcaggtoa ttattttitta caatggccat 3208 

ggaataalacc atttittacaa aaataaaaac aaaaaaag.c 3247 

<210> SEQ ID NO 4 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 4 

ggagttcgag cagatcgaca a 21 

<210 SEQ ID NO 5 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 5 

ggccactcta catgggaagt c 21 

<210> SEQ ID NO 6 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
&223> OTHER INFORMATION PCR Probe 

<400 SEQUENCE: 6 

agctggg.cgg ccatttacca ggat 24 

<210 SEQ ID NO 7 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 7 

galaggtgaag gtcggagtic 19 

<210 SEQ ID NO 8 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 8 

gaagatggtg atgggattitc 20 

<210 SEQ ID NO 9 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
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<400 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION PCR Probe 

SEQUENCE: 9 

caagctitccc gttctoagico 

<400 

SEQ ID NO 10 
LENGTH 4127 
TYPE DNA 

ORGANISM: Rattus norvegicus 
FEATURE: 
NAME/KEY: CDS 
LOCATION: (120) . . . (1418) 

SEQUENCE: 10 

agcc.gctgct ggggaggttg gggct gaggt ggtgg.cgggC 

gCgacgcggC CtagcgcggC ggacggc.cga gggaacticgg 

atg gala at g gag aag gaa titc gag cag 
Met Glu Met Glu Lys Glu Phe Glu Gln 

1 5 

gcq got att tac cag gat att cqa cat 
Ala Ala Ile Tyr Glin Asp Ile Arg His 

2O 25 

aga at a gcg aaa citt cot aag aac aaa. 
Arg Ile Ala Lys Lieu Pro Lys Asn Lys 

35 40 

gto agc cct titt gac cac agt cqg att 
Val Ser Pro Phe Asp His Ser Arg Ile 

5 O 55 

gac tat atc aat gcc agc titg ata aaa. 
Asp Tyr Ile Asn Ala Ser Lieu. Ile Lys 

70 

tat atc citc acc cag g g c cot tta coa 
Tyr Ile Leu Thr Glin Gly Pro Leu Pro 

85 

gag at g g tog togg gag cag aag agc agg 
Glu Met Val Trp Glu Gln Lys Ser Arg 

100 105 

atc at g gag aaa goc tog tta aaa tot 
Ile Met Glu Lys Gly Ser Lieu Lys Cys 

115 120 

gala gala aaa gag at g g to titc gat gac 

130 135 

atc tot gaa gat gtc. aag to a tat tac 
Ile Ser Glu Asp Val Lys Ser Tyr Tyr 

15 O 

gag aac citg gCt acc cag gag gCt c ga 
Glu Asn Lieu Ala Thr Glin Glu Ala Arg 

1.65 

acc acc togg cct gac titt goa gtc. cct 
Thir Thr Trp Pro Asp Phe Gly Val Pro 

18O 185 

aat titc cta ttcaaa gtc. c ga gag to a 
Asn Phe Leu Phe Lys Val Arg Glu Ser 

195 200 

ggc ccc att gt g g to cac toc agit gct 

atc 
Ile 
10 

gaa 
Glu 

a.a. C. 

Asn 

a.a.a. 

atg 
Met 

a.a. C. 

Asn 
90 

ggC 
Gly 

gcc 
Ala 

acc 

Thr 

aCa 

Thr 

gag 
Glu 
170 

gag 
Glu 

ggC 
Gly 

ggC 

gat 
Asp 

gcc 
Ala 

cgg 
Arg 

ttg 
Teu 

gag 
Glu 
75 

acg 
Thr 

gtg 
Wall 

cag 
Glin 

aat 
Asn 

gta 
Wall 
155 

atc 
Ile 

toa 
Ser 

toa 
Ser 

att 

34 

-continued 

gacgggCctic gaga.cgcgga 

gcagtcgtoc cqtccc.gc.c 

aag 
Lys 

agt 
Ser 

aac 

Asn 

cat 
His 
60 

gaa 
Glu 

tgc 
Cys 

gto 
Wall 

tat 

ttg 
Teu 
1 4 0 

Cgg 
Arg 

citg 
Teu 

cct 
Pro 

citc. 
Teu 

ggC 

gct 
Ala 

gac 
Asp 

agg 
Arg 
45 

cag 
Glin 

gcc 
Ala 

ggg 
Gly 

atg 
Met 

tgg 
Trp 
125 

aag 
Lys 

cag 
Glin 

cat 
His 

gcc 
Ala 

agc 
Ser 
2O5 

agg 

ggg 
Gly 

titc. 
Phe 
30 

tac 

gaa 
Glu 

cag 
Glin 

cac 

His 

citc. 
Lel 

110 

tot 
Ser 
190 

cca 

Pro 

to a 

a.a. C. 

Asn 
15 

cca 

Pro 

cga 
Arg 

gat 
Asp 

agg 
Arg 

titc. 
Phe 
95 

a.a. C. 

Asn 

cag 
Glin 

aCa 

Thr 

gag 
Glu 

cac 

His 
175 

titc. 
Phe 

gag 
Glu 

ggg 

tgg 
Trp 

tgc 
Cys 

gat 
Asp 

aat 
Asn 

agc 
Ser 
8O 

tgg 
Trp 

cgc 
Arg 

a.a.a. 

citg 
Telu 

ttg 
Telu 
160 

tac 

citc. 
Telu 

cac 

His 

acc 

20 

60 

119 

167 

215 

263 

311 

359 

455 

503 

551 

599 

647 

695 

743 

791 

May 9, 2002 
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&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 11 

c gagggtgca aagttcatca t 

<210> SEQ ID NO 12 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 12 

ccaggtottc atgggaaag.c t 

<210> SEQ ID NO 13 
&2 11s LENGTH 26 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
&223> OTHER INFORMATION PCR Probe 

<400 SEQUENCE: 13 

cgacitcgt.ca gtgcaggatc agtgga 

<210> SEQ ID NO 14 
&2 11s LENGTH 23 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 14 

tgttctagag acago.cgcat citt 

<210 SEQ ID NO 15 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 15 

caccg accitt caccatcttg t 

<210> SEQ ID NO 16 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
&223> OTHER INFORMATION PCR Probe 

<400 SEQUENCE: 16 

ttgtgcagtg ccagoctogt citca 

<210 SEQ ID NO 17 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

37 

-continued 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 17 

21 

21 

26 

23 

21 

24 

May 9, 2002 
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38 

-continued 

cittagocccg aggccc.gc.cc 

<400 

SEQ ID NO 18 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 18 

citcggcc.cac toc gocgtct 

<400 

SEQ ID NO 19 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 19 

CatgacgggC Caggg.cggct 

<400 

SEQ ID NO 20 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 20 

ccc.ggacittg to gatctgct 

<400 

SEQ ID NO 21 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 21 

citggcttcat gtcggatato 

<400 

SEQ ID NO 22 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 22 

ttggcc acto tacatgggaa 

<400 

SEQ ID NO 23 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 23 

ggactgacgt citctgtacct 

20 

20 

20 

20 

20 

20 

20 

May 9, 2002 
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<400 

39 

-continued 

SEQ ID NO 24 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 24 

gatgtagttt aatcc.gacta 

<400 

SEQ ID NO 25 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 25 

citagcqttga tatagt catt 

<400 

SEQ ID NO 26 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 26 

gggtaagaat gtaacticcitt 

<400 

SEQ ID NO 27 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 27 

tgaccgcatg tottaggcaa. 

<400 

SEQ ID NO 28 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 28 

ttittctgcto coacaccatc 

<400 

SEQ ID NO 29 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 29 

citctgttgag catgacgaca 

SEQ ID NO 30 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 

20 

20 

May 9, 2002 
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40 

-continued 

&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 30 

gcgcatttta acgaacctitt 20 

<210> SEQ ID NO 31 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 31 

aaatttgttgt cittcaaag at 20 

<210> SEQ ID NO 32 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 32 

tgatatottc agagatcaat 20 

<210 SEQ ID NO 33 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 33 

totagotgtc gcactgtata 20 

<210> SEQ ID NO 34 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 34 

agtttcttgg gttgtaaggit 20 

<210 SEQ ID NO 35 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 35 

gtggtatagt ggaaatgtaa 20 

<210 SEQ ID NO 36 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 36 
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41 

-continued 

tgatto aggg acticcaaagt 

<400 

SEQ ID NO 37 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 37 

ttgaaaagaa agttcaagaa 

<400 

SEQ ID NO 38 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 38 

gggctgagtg accotgactic 

<400 

SEQ ID NO 39 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 39 

gcagtgcacc acaacggg cc 

<400 

SEQ ID NO 40 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 40 

aggttccaga cct gcc gatg 

<400 

SEQ ID NO 41 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 41 

agCaggaggc aggtaticago 

<400 

SEQ ID NO 42 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 42 

gaagaagggit cittitccitctt 

20 

20 

20 

20 

20 

20 

20 
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<400 

42 

-continued 

SEQ ID NO 43 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 43 

totaacagoa citttcttgat 

<400 

SEQ ID NO 44 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 44 

atcaaccoca tocgaaactt 

<400 

SEQ ID NO 45 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 45 

gagaag.cgca gctggtcggC 

<400 

SEQ ID NO 46 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 46 

tittggcacct tcgatcacag 

<400 

SEQ ID NO 47 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 47 

agctcc titcc actgatcctg 

<400 

SEQ ID NO 48 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 48 

to caggattc gtttgggtgg 

SEQ ID NO 49 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 

20 

20 

May 9, 2002 
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-continued 

&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 49 

gaactoccitg catttcccat 20 

<210 SEQ ID NO 50 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 50 

titccttcacc cactggtgat 20 

<210 SEQ ID NO 51 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 51 

gtagggtgcg gcatttalagg 20 

<210> SEQ ID NO 52 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 52 

cagtgtcttg acticatgctt 20 

<210 SEQ ID NO 53 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 53 

gcctgggcac citcgaag act 20 

<210> SEQ ID NO 54 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 54 

citcgtoctitc. tcgggcagtg 20 

<210 SEQ ID NO 55 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 55 
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44 

-continued 

gggctt.ccag taactcagtg 

<400 

SEQ ID NO 56 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 56 

cc.gtagccac goacatgttg 

<400 

SEQ ID NO 57 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 57 

tagcagaggit aag.cgc.cggC 

<400 

SEQ ID NO 58 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 58 

citatgtgttg citgttgaa.ca 

<400 

SEQ ID NO 59 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 59 

ggaggtggag toggaggaggg 

<400 

SEQ ID NO 60 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 60 

ggctctg.cgg gcagaggcgg 

<400 

SEQ ID NO 61 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 61 

cc.gcgg catg cct gctag to 

20 

20 

20 

20 

20 

20 

20 
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<400 

45 

-continued 

SEQ ID NO 62 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 62 

totcitacgcg gtc.cgg.cggc 

<400 

SEQ ID NO 63 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 63 

aagatgggitt ttagtgcaga 

<400 

SEQ ID NO 64 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 64 

gtactcitctt toactictoct 

<400 

SEQ ID NO 65 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 65 

ggcc cct tcc citctg.cgc.cg 

<400 

SEQ ID NO 66 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 66 

CtcCaggagg gag CCCtggg 

<400 

SEQ ID NO 67 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 67 

SEQ ID NO 68 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 

20 

20 

May 9, 2002 
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46 

-continued 

&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 68 

tittaaataaa tatggagtgg 20 

<210 SEQ ID NO 69 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 69 

gttcaagaaa atgctagtgc 20 

<210 SEQ ID NO 70 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 70 

ttgataaagc ccttgatgca 20 

<210 SEQ ID NO 71 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 71 

atggcaaag.c ctitccattcc 20 

<210 SEQ ID NO 72 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 72 

gtoctoctitc ccagtactgg 20 

<210 SEQ ID NO 73 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 73 

ttacccacaa tatcactaaa. 20 

<210> SEQ ID NO 74 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 74 
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attatatatt atagoattgt 

<400 

SEQ ID NO 75 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 75 

tdacatcatg tittcttatta 

<400 

SEQ ID NO 76 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 76 

ataa.caggga ggagaataag 

<400 

SEQ ID NO 77 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 77 

ttacatgcat tctaatacac 

<400 

SEQ ID NO 78 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 78 

gatcaaagtt totcatttca 

<400 

SEQ ID NO 79 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 79 

gg to atgcac agg caggttg 

<400 

SEQ ID NO 80 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 80 

caac aggctt aggaac caca 

20 

20 

20 

20 

20 

20 

20 
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-continued 

SEQ ID NO 81 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 81 

aactgcaccc tattgctgag 

<400 

SEQ ID NO 82 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 82 

gtocatgccag gaattagcaa. 

<400 

SEQ ID NO 83 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 83 

acaggctggg cctoaccagg 

<400 

SEQ ID NO 84 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 84 

tgagttacag caag accotg 

<400 

SEQ ID NO 85 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 85 

gaatatggct tcc cataccc 

<400 

SEQ ID NO 86 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 86 

ccctaaatca totccagagc 

SEQ ID NO 87 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 

20 

20 
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&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 87 

gactitggaat gg.cggaggct 20 

<210 SEQ ID NO 88 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 88 

caaatcacgg totgctcaag 20 

<210 SEQ ID NO 89 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 89 

gaagtgtggt titccago agg 20 

<210 SEQ ID NO 90 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 90 

cctaaaggac cqtcacccag 20 

<210 SEQ ID NO 91 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 91 

gtgaac cqgg acagaga.cgg 20 

<210 SEQ ID NO 92 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 92 

gcc.ccacagg gtttgagggit 20 

<210 SEQ ID NO 93 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 93 
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cctttgcagg aagagtcgtg 

<400 

SEQ ID NO 94 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 94 

aaagcc actt aatgtggagg 

<400 

SEQ ID NO 95 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 95 

gtgaaaatgc tiggcaa.gaga 

<400 

SEQ ID NO 96 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 96 

to agaatgct tacagoctogg 

<400 

SEQ ID NO 97 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 97 

caac citcc cc agcagoggct 

<400 

SEQ ID NO 98 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 98 

to gaggcc.cg togccc.gc.ca 

<400 

SEQ ID NO 99 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 99 

ccitcggcc.gt cogcc.gc.gct 

20 

20 

20 

20 

20 

20 

20 
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SEQ ID NO 100 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 100 

togatctgct cqaatticcitt 

<400 

SEQ ID NO 101 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 101 

cctggtaaat agcc.gc.ccag 

<400 

SEQ ID NO 102 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 102 

tgtc gaatat cotggtaaat 

<400 

SEQ ID NO 103 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 103 

actggctt.ca totcgaatat 

<400 

SEQ ID NO 104 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 104 

aagt cactgg citt catgtcg 

<400 

SEQ ID NO 105 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 105 

gaagttcactg gcttcatgtc 

SEQ ID NO 106 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 

20 

20 
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&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 106 

ggaagt cact ggcttcatgt 20 

<210 SEQ ID NO 107 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 107 

gggaagttcac toggctt catg 20 

<210 SEQ ID NO 108 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 108 

tgggaagttca citggcttcat 20 

<210 SEQ ID NO 109 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 109 

atgggaag to actggctt.ca 20 

<210> SEQ ID NO 110 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 110 

catgggaagt cactggctitc 20 

<210> SEQ ID NO 111 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 111 

ttitttgttct taggaagttt 20 

<210> SEQ ID NO 112 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 112 
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cggtttttgttcttaggaag 

<400 

SEQ ID NO 113 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 113 

to cqactgtg gtcaaaaggg 

<400 

SEQ ID NO 114 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 114 

ttaatc.cgac totggtoaaa 

<400 

SEQ ID NO 115 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 115 

atagitcatta tottcctgat 

<400 

SEQ ID NO 116 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 116 

ttgatatagt cattatctitc 

<400 

SEQ ID NO 117 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 117 

gctitccitcca tttittatcaa 

<400 

SEQ ID NO 118 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 118 

ggCCCtgggt gaggatatag 

20 

20 

20 

20 

20 

20 

20 
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SEQ ID NO 119 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 119 

cacaccatct cocagaagtg 

<400 

SEQ ID NO 120 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 120 

tgctcccaca cocatctocca 

<400 

SEQ ID NO 121 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 121 

citgctoccac accatctocc 

<400 

SEQ ID NO 122 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 122 

totgctccca caccatctoc 

<400 

SEQ ID NO 123 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 123 

ttctgctocc acaccatcto 

<400 

SEQ ID NO 124 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 124 

cccctgctct tctgctcc.ca 

SEQ ID NO 125 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 

20 

20 
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&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 125 

atgcggttga gcatgaccac 

<210> SEQ ID NO 126 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 126 

tittaacgagc ctittctocat 

<210> SEQ ID NO 127 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 127 

ttittcttctt totgttggcca 

<210> SEQ ID NO 128 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 128 

gaccatctot ttittcttctt 

<210> SEQ ID NO 129 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 129 

to agagat.ca gtgtcagott 

<210> SEQ ID NO 130 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 130 

cittgacatct tcagagatca 

<210> SEQ ID NO 131 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 131 

20 

20 

20 

20 

20 

20 
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taatatgact tdacatctitc 

<400 

SEQ ID NO 132 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 132 

aactccaact gcc.gtact.gt 

<400 

SEQ ID NO 133 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 133 

totcitcgagc citcctgggta 

<400 

SEQ ID NO 134 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 134 

ccaaagttcag gCC aggtogt 

<400 

SEQ ID NO 135 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 135 

ggg acticcaa agt caggc.ca 

<400 

SEQ ID NO 136 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 136 

aggg actoca aagtcaggcc 

<400 

SEQ ID NO 137 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 137 

cagggacitcc aaagttcaggc 

20 

20 

20 

20 

20 

20 

20 
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SEQ ID NO 138 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 138 

to aggg acto caaagttcagg 

<400 

SEQ ID NO 139 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 139 

ggtgacticag g g acto caaa 

<400 

SEQ ID NO 140 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 140 

cctgactcitc ggactittgaa 

<400 

SEQ ID NO 141 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 141 

gctgagtgag cct gactic to 

<400 

SEQ ID NO 142 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 142 

cc.gtgctotg ggctgagtga 

<400 

SEQ ID NO 143 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 143 

aaggtoccitg acctgccaat 

SEQ ID NO 144 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 

20 

20 
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&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 144 

totttcctct tdtccatcag 20 

<210> SEQ ID NO 145 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 145 

gtotttccitc ttgtc.catca 20 

<210> SEQ ID NO 146 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 146 

ggtotttcct cittgtc.catc 20 

<210> SEQ ID NO 147 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 147 

gggtotttcc tottgtc.cat 20 

<210> SEQ ID NO 148 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 148 

aacago actt tottgatgtc 20 

<210> SEQ ID NO 149 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 149 

ggaacctg.cg catctocaac 20 

<210 SEQ ID NO 150 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 150 
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tggtcggcc.g. tctggatgag 

<400 

SEQ ID NO 151 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 151 

gagaag.cgca gttggtcggC 

<400 

SEQ ID NO 152 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 152 

aggtaggaga agcgcagttg 

<400 

SEQ ID NO 153 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 153 

gcCagg tagg agaag.cgcag 

<400 

SEQ ID NO 154 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 154 

agcCaggtag gagaag.cgca 

<400 

SEQ ID NO 155 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 155 

CagcCaggta ggagaag.cgc 

<400 

SEQ ID NO 156 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 156 

acagcCaggit aggagaag.cg 

20 

20 

20 

20 

20 

20 

20 
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-continued 

SEQ ID NO 157 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 157 

cacago cagg taggagaagc 

<400 

SEQ ID NO 158 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 158 

to acago cag gtaggagaag 

<400 

SEQ ID NO 159 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 159 

atcacago.ca ggtaggagaa 

<400 

SEQ ID NO 160 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 160 

gatcacagoc aggtag gaga 

<400 

SEQ ID NO 161 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 161 

cgatcacago Cagg taggag 

<400 

SEQ ID NO 162 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 162 

to gatcacag ccaggtagga 

SEQ ID NO 163 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 

20 

20 
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&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 163 

caccct cqat cacago cagg 20 

<210> SEQ ID NO 164 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 164 

toctitccact gatcctgcac 20 

<210 SEQ ID NO 165 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 165 

citcctitccac to atcctgca 20 

<210> SEQ ID NO 166 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 166 

gctoctitcca citgatcctg.c 20 

<210 SEQ ID NO 167 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 167 

agctcc titcc actgatcctg 20 

<210 SEQ ID NO 168 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 168 

aagctoctitc. cactgatcct 20 

<210 SEQ ID NO 169 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 169 
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aaagctccitt coactgatcc 

<400 

SEQ ID NO 170 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 170 

gaaagctoct tccactgatc 

<400 

SEQ ID NO 171 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 171 

ggaaag citcc titccactgat 

<400 

SEQ ID NO 172 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 172 

gggaaagctc. citt.ccactga 

<400 

SEQ ID NO 173 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 173 

tgggaaagct cottcc acto 

<400 

SEQ ID NO 174 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 174 

tggc.cgggga ggtgggggca 

<400 

SEQ ID NO 175 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 175 

tgggtggc.cg gggaggtogg 

20 
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SEQ ID NO 176 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 176 

tgcgtttggg toggccgggga 

<400 

SEQ ID NO 177 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 177 

tgcacttgcc attgtgaggc 

<400 

SEQ ID NO 178 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 178 

actitcagtgt cittgacticat 

<400 

SEQ ID NO 179 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 179 

aactitcagtg tottgactica 

<400 

SEQ ID NO 18O 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 18O 

taactitcagt gtcttgactic 

<400 

SEQ ID NO 181 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 181 

ctaactitcag tdtcttgact 

SEQ ID NO 182 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 

20 

20 
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&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 182 

gacagatgcc tdag cactitt 20 

<210 SEQ ID NO 183 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 183 

gaccaggaag ggctitccagt 20 

<210> SEQ ID NO 184 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 184 

tgaccaggaa gqgctt.ccag 20 

<210 SEQ ID NO 185 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 185 

ttgaccagga agggct tcca 20 

<210 SEQ ID NO 186 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 186 

gttgaccagg aagggctt.cc 20 

<210 SEQ ID NO 187 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 187 

gcacac gttg accaggaagg 20 

<210 SEQ ID NO 188 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 188 
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gaggtacgcg ccagtc.gc.ca 

<400 

SEQ ID NO 189 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 189 

taccc.ggtaa cagaggtacg 

<400 

SEQ ID NO 190 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 190 

agtgaaaa.ca taccc.ggtaa 

<400 

SEQ ID NO 191 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 191 

caaatccitaa cct ggg cagt 

<400 

SEQ ID NO 192 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 192 

titccagttcc accacaggct 

<400 

SEQ ID NO 193 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 193 

ccagtgcaca gatgcc ccto 

<400 

SEQ ID NO 194 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 194 

acaggittaag gCCctgagat 

20 
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SEQ ID NO 195 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 195 

gcctagdatc titttgtttitc 

<400 

SEQ ID NO 196 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 196 

aa.gc.ca.gcag gaactttaca 

<400 

SEQ ID NO 197 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 197 

gggacaccitg agggalagcag 

<400 

SEQ ID NO 198 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 198 

gg to atctgc aagatggcgg 

<400 

SEQ ID NO 199 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 199 

gcca accitct gatgaccctg 

<400 

SEQ ID NO 200 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 200 

tggaagcc cc agctotaagc 

SEQ ID NO 201 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 
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20 
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&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 201 

tagtaatgac tittccaatca 

<210> SEQ ID NO 202 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 2O2 

tgagtcttgc tittacaccitc 

<210> SEQ ID NO 203 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 203 

cctg.cgc.gcg gagtgactitc 

<210> SEQ ID NO 204 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 204 

aggacgtoac togcago agga 

<210 SEQ ID NO 205 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 205 

to aggacaag tottgg cagt 

<210> SEQ ID NO 206 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 206 

gaggctgcac agtaag.cgct 

<210 SEQ ID NO 207 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 207 

20 
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to agccalacc agcatcagag 

<400 

SEQ ID NO 208 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 208 

accoacagtg tocaccitccc 

<400 

SEQ ID NO 209 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 209 

agtgcgggct gtgctgctgg 

<400 

SEQ ID NO 210 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 210 

cagotcgctc toggcggcc to 

<400 

SEQ ID NO 211 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 211 

agga agggag CtgcacgtcC 

<400 

SEQ ID NO 212 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 212 

cc ct cacg at togctcgtggg 

<400 

SEQ ID NO 213 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 213 

cagtggagcg gcticcitctgg 

20 
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SEQ ID NO 214 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 214 

caggctgaca ccttacacgg 

<400 

SEQ ID NO 215 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 215 

gtoctacctd. aaccotagga 

<400 

SEQ ID NO 216 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 216 

citgc.cccago accago caca 

<400 

SEQ ID NO 217 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 217 

attgcttcta agaccotcag 

<400 

SEQ ID NO 218 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 218 

ttacatgtca coactgttgt 

<400 

SEQ ID NO 219 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 219 

tacacatgtc atcagtagcc 

SEQ ID NO 220 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 

20 
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&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 220 

ttittctaact cacagggaaa 

<210> SEQ ID NO 221 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 221 

gtgc.ccgc.ca gtgagcaggC 

<210> SEQ ID NO 222 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 222 

cggc citcggc actggacago 

<210> SEQ ID NO 223 
&2 11s LENGTH 2.0 
&212s. TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 223 

gtggaatgtc. tag atccag 

<210> SEQ ID NO 224 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 224 

aggg.cgggcc togcttgcc.ca 

<210> SEQ ID NO 225 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 225 

cggtoctogc ct citccaga 

<210> SEQ ID NO 226 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Oligonucleotide 

<400 SEQUENCE: 226 

20 

20 
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20 
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tacactgttc ccaggagggit 

<400 

SEQ ID NO 227 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 227 

tggtgc.ca.gc agcgctagoa 

<400 

SEQ ID NO 228 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 228 

cagtctottc agcctdaaga 

<400 

SEQ ID NO 229 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 229 

aagagt catg agcaccatca 

<400 

SEQ ID NO 230 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 230 

tgaaggtoaa gttcc.cctica 

<400 

SEQ ID NO 231 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 231 

Ctggcaa.gag gCalgactgga 

<400 

SEQ ID NO 232 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 232 

ggctctgtgc tiggcttct ct 

20 
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SEQ ID NO 233 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 233 

gccatctoct cagoctgtgc 

<400 

SEQ ID NO 234 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 234 

agc.gc.ctgct citgaggcc cc 

<400 

SEQ ID NO 235 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 235 

tgctgagtaa gtattgacitt 

<400 

SEQ ID NO 236 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 236 

citatggcc at ttagagagag 

<400 

SEQ ID NO 237 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 237 

tggitttatto tatggccatt 

<400 

SEQ ID NO 238 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Oligonucleotide 

SEQUENCE: 238 

cgct cotgca aaggtgctat 

SEQ ID NO 239 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 

20 

20 

20 

20 
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aagcttittct cotaagtgta aaagtagcto tttgtcatac aactgtagcg ttttctgaaa 324 O 

cagagttcag atgaccittga gtctaaagtg gctaacttitc caaggtgtgt atc.gctttac 33OO 

caaaac catt atttittcaag gattoaaaga atgtgtttac aattgataga aaatggaagt 3360 

ttaaaaaaat taatactitta tag catgttgaaatgagggc agc cittatac aaagt catac 342O 

tittgagcttg cctagoctat tigtgatcaga gaataatgta atttittgctt acaacttggit 3480 

aag caggtoa gttattotaa cittattittct gattagaaca aaaagatgta aaaacttgaa 354. O 

aactattggg aaaagaacaa agagtgaaga ggacittittga gtgct gagga atgtggcago 3600 

ttggaaaa.ca aactttittag goagagattc tittgctaggit cagtttgata aagtgag cat 3660 

aaccgtattt ttaatctitta atgctaatga atagdataga tigctaataag catctaggto 372 O 

tataaaaagt cagotttgat agtgtatata gatggctitta aacattgttt totag cattt 378 O. 

aaac acttitc aaatcatc.cg gttgcttgat tdggcctago totctaagag gagagaatga 384 O 

gcc.cagatga ggaaaagaga ttgattittac tagctagaa toga gaggaga gagggttgag 39 OO 

tgaatgaaaa gaatagotca totgctoccc to catctgta gtttalagagg ggttgggtoc 396 O 

ggtgttittgc titgttittcto gtotgtaaat tctittgatto tctgacacca citcactatat 4020 

ttcattgttga atgatttgat tdtttcagat aaagggg act gcaataatac cittgttgacat 408 O 

gaaggcaaga tittattocatg ttagaggcag gCtttgtaaa atgggcc act citt.ccaattg 414 O 

acatttgttt ttatagotgt titt cattatg aaatacaatc taatgcctga citaggittaaa 4200 

accatgttgt aacaatagitt cactaaaatt cottactgat atacagotta tattgttata 4260 

titccaaaaag atgaatatta aaatttgcca ataatgttta tittaaatact attittcttca 4320 

gaggaaaaaa alactattitta togcaaaggag aaagatctat acactatogac toactitcact 4.380 

taaaaaaaaa aagacitaacg gaaatgacat ggagagacitg ggaagttcta gtcatcttga 4 440 

gtgacccatt agatctaaat gttcttgttt agc.cc to gtt to agtgaact aaatttaggit 4500 

gtotgatcag tactittggaa atggtgtaaa toccitttgta attgtctgga citgat attag 45 60 

attaactggg agcacaagta gaaatagtga aggaaagaac tttittgctat tdttatttga 462O 

catcactggc atatttatag gaatactittg gtgtttittgg aagtaagtaa accalaccagt 4680 

ggttctaaaa agticagotgg g g gataatgg taatgcc.gct gtttcttagc tigcaagttat 474. O 

ctg.ccgttac ttctoctoca ttittgcattt tatcttgaat agctoctoaa aacct attaa 4800 

aatacctggt attgaataat gtaattgaat gtgtactgaa titt cacagtg gaaatgaata 4860 

agaaattitcc totggaggitt ttittgacitta gctactdaaa taacggcctt ttgttgttgtg 4920 

attcttitccc titttctottt gttaaagaaa actgtcttgt gatcttgtag attacagaat 4.980 

ccttittggca atttctgttc ctago actgc tittittctittc tittctittctt ttaaatagaa 5040 

atggggttitt gctgttgttgc ccaggttggit cittgaactcc togcttcaag cqatcct coc 51OO 

accittggcct cotgaagttg ggattgcagg cqtgagcagg tacttitt tot gaggcct gcc 5 160 

tgagccitata tatattittgc acaatttggc attccitccct acagtgttta tactgatttg 5220 

tittctggtaa caactaatac togcaaatcg gctggg catg titactittat g c tocc catat 528 O 

to aggaaaat tdgaattcta gctggg to at tdttc.ccaga tigatgtagtt togcaccago 5340 

cattccatgttcacattttg agtaticcagg agggctogggg actittggagt agttggtgat 5 400 

toccitctgcc acatttcact g gttggtoac tatgg catcc tittccaccac actagtag to 546 O 
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taggttctica gatgttgctt atgagcctgc aatggtttct agttt cacac toc agaaatg 552O 

agtgaag.ccg gttaccc.gtt aatatggtcc catcatcact agagtaattic attgttctaa 558 O 

aaccagatct gag totctoa citcctctgca act acttctg attctittcat aac acttgta 5640 

aagttccaaac toctotttag catgg cagoc agctitccagt cottcccitcc tatgttggctt 5700 

ccattctago cagacaagaa agggcagogt totccaaact catcc to goc citt cattcct 576 O. 

citataccatt gctgag cact ttgttgagga tigcctcitccc gttcaatcta gcttgcatct 582O 

to cagotcga atgtgttgctt cottgcacca gagttttgtt cogtcaccitg tatgttittca 588 O 

tacaagctgg cacatatotc ttctaaag.cc citgctgtcat tigtagctg.cg totttacaaa 594 O 

catttitttitt ttaaatttitt ataaagttcaa ggtotcacta tattgcc.cag gotggtotca 6 OOO 

aacticcitggg citcaagtgat cotcc tocct togccitc.cca gagtgctggg attataggta 6060 

tgag acactg. tcc.ca.gctd tagctgctac tittatat coc aggtotatot coaatggagc 61.20 

ccaagctitcc tdaggccacc tattgitatct ttcto attca tottgaagttc citctgctcct 618O 

ggcacagagt aggtacctaa caagagttgg gattgaattg atggtoagta citttgctago 624 O 

citgatggitat aaagatgtac aaaacatgtt cotggcticcc actictagg g g g gcaatgatg 6300 

gaaacaaata gattagcc.ca cattagtacc aatagtagag gtcactctgg gagaaggcc.c 6360 

ccaccacatt ttgagt catg gcctaatgag gtaatttagt attgcct got gcagtggctt 642O 

tggaagaaag gCtggcattc ttagc.cagta gaagctgata ccact gattt gtttcacaga 64.80 

agctittaaat ataacaataa atttgttgctt gooctacggit gaactttaca ggcaacttgg 654. O 

aggtaatatgtttgttctotc taagaattgttgaatticcitc titcccitcatc cctoctoact 6600 

ggttct caca agcctagogg gcc tittgcat gtggttggitt cataaaatac tttittgattit 6660 

tgggatataa aatatagttc. tccataaaat aacgactgtt accaagttctt tdattitttitt 672O 

tittcaaacta taaatggtaa togacattctt togcc tittga toagaccacc cittaggggca 678 O. 

agagagtagt titcatgttitt gctttittcta gtgtc.ccctd totctgggta tagttgcagt 6840 

citcagotgtc. atactaacag togctgagtga gtc.ccittact ttctittgggit tittggitttct 69 OO 

cc cittgtaaa aatgatcc to gacta actga to attaagtt caggtoaagt aataaaaatc 696 O 

cittaatgtac toacaaatac aatttaatgttcctgaataa toctitgitaaa aactgcagoa 7 O2O 

gttacticagt tttgtaaggt gtggttgggit act attaggc ticaaaagttt ataggagctt 708O 

tgtgagtata gttaacaact caaaagaatg g g g totttitt toccgagggg catgaaatgt 714. O 

ttittgataaa tagagttcat ttgacittggit aatgtggaaa atgagtag cc citgacacgta 72OO 

cgctatoctit ttgcagttitt totcitcaagt agcaattggg togctttitcc totaaaagat 726 O 

agaggaactg attcttgaga atttacga aa gottcaa.ccc talactaggta togcaaagaat 732O 

agttgcccitt tatgttgtaa ttittaggaag aaacctacat citggtotaag tittcatttga 738O 

ataatatgat agtttacaca totgccatat ttgagaagaa agtacctaag totccagoat 440 

tittagaaata atgctt tact ttgttgtagaa atggtottta gagtttaata gctgctg.ccc 7500 

totcctttitt caaag.cagot tdacataatc atgagtatct to citgacago ttgtaaattit 756 O 

tgattgtatgaaaactgaaa ataag accat titcacatgga agatticcict c citgcc ctgaa 762O 

acagocaaag aaaact gtag ccatcaaatc tattgatcto tdggctttgg tacaagttcac 768O 

actactacaa ataaaataat accaagtact tataaatgat tittcagtcct tittaaagttt 774. O 
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atttittittaa tatttitttitt gagatggggit cittgctdtgt cqtcCaggct ggagtgcagt 7800 

ggcacaatct toggctoactg caaccitccac citcctgggct caagtgatcc toccaccitca 786 O 

ggct cocaag tagctgagac tacaggcatg tdccatcacg cccagotaat ttttgtattt 7920 

ttittggagta gagatgggat tittgctgtgt tocccaggct ggtottgaac toctoggctt 798O 

aa.gc.catctg. tctgccitcag gotcc caaag tdttgggatt acaggtgtga gcc actdtgc 804. O 

cc.ggcc.ca.gc ccttitttitta agagaaaaac gitatgacatc gttcgattta citgagtgctt 8100 

atggttttac taaggcagta aggttittatg gatacccitat ggtaattaga tagaattagt 81 60 

gctctgaagt cagotctgta atatggactic agagtaaa.ca togcaaaggg acactta agg 8220 

totgcattitt citctgggaaa taaacgtatt citt tact act citgaatctag togctgggaaa 828O 

ttctaaatcc ttcttgagga ttalaccactt galagtaaagt tittgggtocc aagtaggctt 8340 

gtgtc.cctgt citccttctot titacttittca gatgtttctt cotagag act gaggtatatt 84 OO 

ttacttittac agatgaagaa goaa.gc.citcg gctgttgtttg toggcttttgt gggtgagcaa. 84 60 

catcacttgc aaagataaga tigagcatago aaaac taggc tittcaaaata atttittaaaa 852O 

atttcttagt gattagaaaa ggaaaactct tcc cittgttct citgttaagaa acgtttittcg 858O 

acttitttitcc tittcttaatg gatcttittat tigg cacttct cittccttittg cagaatctta 864. O 

cittaaaagtc actacgttac attacagoaa acagottagc taatttittat coagatgggc 87 OO 

ccc.ggittaca ggattgtaca citattgcgaa tttcttacag gaaagtgaac atcaagtaat 876O 

tattocaaat agagttct cit taagaacgtg agttacittaa aaatgtctaa goatgaagtic 882O 

acttctgaat ataactitcac toaa.gagaac aaataag caa actgcattta gcatalacatg 888O 

gtaaattagc tittaactcitc cittgatgttt gaacatttgt cqctgttaac tactgtttca 894 O 

cittittcaaat agt cagggct tagtttgctt citgitaaggat aaagggaaaa tacgc.cittca 9 OOO 

citgagt cata aatatttittg togctaactt ttgcacagag aaaag aggcc totaagaagg 9 O60 

tacccagtga atttittttitt cqggg caggg agagaatatgtcattttittg gtttgttgtt 912 O 

gttgttgtca ttgttittgct ttgttgttitt tactctgaac togaactgtat cittgacagoa 918O 

cittittgaatt aag agcatta citcttattgttctotactac citggacgc.ca cctocctgtt 924 O 

gccatagtgt taaggatcat gctico gaggt ggggtgaggc agaatggggc caagatcaga 93OO 

aagttacatt aagctacatc aggtttatac aag cataaaa ccaaatttitt gag cagtc.c 936 O 

ccagaataca acctggttta gcc acaccita aaggttgcto ttgaatatto citt gagaatc 9420 

cacatcccta gaatgctggg tittcaatggg ccctittatgt accitatcat g g to to attitc 94.80 

tgag catttc taaatattoc titcatgtctt actgacagtt tttcttgaat aaatcttagg 954. O 

aatattagtg ccattatcag tattttgttt ggtotgttca caccacaaat aactacccag 96.OO 

gtotgctact td.cccctatt totctacctg. citaatgaaaa tacttittgaaagtttgagta 9 660 

acagtattgg agtgtgcaca gtgg tattgg taggttctgt act catcctt aaccacttgt 972 O 

tittcatccitt tdtgagcttg aagtttctoc aaaaaattta toacaaaact tatcagacat 978O 

agittaataca citcagagaga gaatcact ga aaaagtagat gtagtttaac aaaccoagtg 984 O 

ccttittttitt accoatgaat acatatttgt caactaaacc toattittgca acttgttcca 9900 

citactic gaat ggtaacaaac ttittggtttc ccalatagatt toggaagatgttgcttittgaa 996 O 

agtaggaaat agatggctitt agaagatgga agaatattitt gtttgaagt g g gag.cgtggt 10020 
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atgtc.cittag citgtctgtga aatgcagotg aagatgggtg toggc ctitca totgcatttic OO8O 

ccatcttcag tittgaggagg tagttaccct tctaaccact taagaactgc atggtacatg O 140 

citgttittatt tacagg gcaa aactgtgcto cogtagtttc cct ggtgctt gccttcacgt O2OO 

taacacagtg tdatcgtttg gcagtgttta totgc.caggg to catgttag aag gaggaaa O260 

ggtatagoga agittaaaggg to cagttggc citc.ccaccitt tagttttgta agtgc ctitta O320 

aagtttgatt tttgtaggitt gat cataagg aagtgataag tatgttaggit tatttgttggit O38O 

ttgagctaat tittagt citct titttacagot tactttgtat cotttgccat taaaacatgc 04 40 

tittctagaaa gacaacttitt gaatgtagga cacagtctat attctatact tdgctacatt O5 OO 

toaaaaaata ttittcticagt actittggaag ttggacagtt goaag catag togacagtatt O560 

taaaaatctt tatto.cggc cqggcatggt ggctoacgcc tigtaatcc.ca gcactittggg O 620 

aggcc.gaggt gggtggat.ca citt gaggtoc ggagttcagg accagoctoga cca acatggit O 680 

gaalacc citgt citctactaaa aatacaaaat tagcc gag.cg togtogtaca tocct gtaat Of 40 

cc cago tact caggaggctg agg caggaga atc.gcttgaa totgg gaggc ggaggttgca O8OO 

ttgagcc.gag atcataccat to cactacag cct gggggac aagagtgaaa citctgtc.tca O 860 

aaaaaaaaaa aaaaattaag tdatttctitt gctttgttgac acttctactt titccagdaag O920 

taaattatat totttcatac agg tatgaaa ttcttgttcc aagctagtgg ttaaaaaggc O98O 

acagttgata ttagaggatt totaaaagat tatgaccacg cct gcaatgt actgaagcaa. O4. O 

ggctittgctg. g.gctgtgitat aggaalaccitt coccagocto toccott got togatagaa.ca 100 

ttittgcto cit aagggtaggit gcc totatct gttcto cagta citggittagtt to acacagaa 160 

cagttgttgtt to agagctitt agt citcaagc tigcc.ctocto coctogaa.gca gcc accotga 220 

gcatgtgcac to acaggagg g g acatgttga ggtcatogala galagacg act caggaagaag 280 

aag acttggg tittgggttct gacitctgcct ttgactottg toggattittg aggagttgca 34 O 

tacaggat.ct gtaaaatgta gtc attagac tagacitagac agc catatag cattacctag 400 

atgtaactitt citacaaagac atggtoacag gagaagacca gagggtgggg to atctttct 460 

ggaaaaattg g g gctt catg cct tactcat gctagatatg gtag cattat atggctgtgc 52O 

citgatccccc taatctaaaa gtggg acaga actittaaaat titcat attaa citcaaattaa 58O 

aacttgaaaa aaa.cccatta titt cottaaa aataataaaa toccotgtgg g g g catalagt 640 

cacattatat tittaaaattic ctgaatgcca catggatgaatgtagttcct tittgaaattic FOO 

ttcttttgtc taaagaggaa tattggattt totaattgga citaaaaaatc titccatttga 760 

gag agaaa.ca gtctgctgca tottctaccc ttgttcagga taaaaccoac taatagotaa 820 

catttattga attctgtgtt gtgccitcagg cactgtgcaa agticcitttac atgcaatgct 88O 

gttt attata tactgtcaat tdgtotataa cagcaggaaa tottt cagga ggacaatgag 940 

gtoccagacc citcagt ctitc. tcc totgtcc toggatto agc titcacaatag cactatogca 2OOO 

gtgtggccac togcttcagot to cacataca togctgtgaa gagagacagg ggattgttgct 2060 

aa.gc.citcc cc gatttattag gacataggag gagagagttt gtagtttittg acctttgcct 2120 

agttittctaa cctotttcct agatgtcaca aattggccac coacagtcat attittgcttg 218O 

cittcacgcaa togctttittaa aaaagagaag agtttaattt gtgcc attgt ttataaatga 2240 

atcaggagaa atgacatgca actctggatt citggcct citc ttgaaaaatc tdaaaatcac 2300 
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acttittaa.cc togact gcca tatggcct cit aaacgct tcc agaagggtag cctagtggag 4 640 

gttatto.cat catggc ctitg agctdatgcg accagatagt galagg catct gtgtaggtot 47 OO 

cittcto cagg agggtgat at ttgtttcatt gtaaattittg tag coctaga acaccaacaa 476 O 

cagtgcacag taattagtag goagg cagta caggattcat tdaagtgaag tdata actitt 482O 

tatccaagta totatgcaga taatctittga tttgtacaaa aaaaattata ttittaatatg 488 O 

taaagattitt ttaaaagaat cittcaagttt tag cottccc actaggaata tattgaaaac 494. O 

atgtgcctag titcactgact to cagctgcc act at gagaa taalaggtotc atttagttgt 5 OOO 

tgttgaattitt aagggatatt ttcaatgatg ttggctggitt tatcc catta totggtottt 5060 

tttitttittitt tttitttittitt ttgaggtgga gtctogctot gtcacco agg citggagtgca 5 120 

gtgg.cgcaat citcgacitcac togcaacctico goctoccggg ttcaag.cgat totgctgtct 5 18O 

cago citccita agtagctggg attacaggcg cct gccacta cqc coagcta atttittggta 5240 

tttittggtag agaagg gttt cac catgttg gttcaggctgg totcgaactic citg acct cat 53OO 

gatccactica cittcagocto coaaagtgct gggattacag gogtgagcca ccatgcc cag 536 O 

cctatatgct cittattagca attctoagta cacagatago tttgagtgat tctittcaagt 542O 

caagtacctt attaaaaaac toaagtgtac tdataattat cittacttitta aatggctaag 54.80 

tgataag act gaatttittag gtact.gtaac actitcagatt acagattctg atatttittat 554. O 

ggittatttat atttatttat ttittgagatg gagttittgct cittgctgcct aggctggagt 5 6.OO 

gcaatggcac gatctoggct cactgcaa.cc toc goctocc aggttcaa.gc gattctoctd 566 O 

ccitcagccitc ctdagtagct gggattacag to accogcca citacago.cgg citaatttittg 572O 

ttatttittaa tagagacaat gtttcaccat gttggcc agg gtggtotcgc acttctgacc 578O 

totggc gatc cqc cogccitc ggc citcc.caa agtgctggga ttacaggcgt gag coaccgc 584 O 

acctggcctg gttacttaaa tittaaataca aaaattatgttgattaattic tdaatgattit 59 OO 

cctgattgct coccgtttac cattcacaca tittattaaat tctitc.gcttg ccatatagaa 596 O 

gcagtc.tc.to tdccatatat gccatataga taacagaact agctdtctgc aaaccactda 6O20 

aattgttgaaa acatctoccc titttittcctg tittctaattic tagctatgag gattatatac 608 O 

agaagtag to citggatttga tttittitttitt tttittgatga ttgttttittgatagttgttg 614 O 

actacaaatc atttaaacgt citgaaagggg aaaggtttitc cittaaaaatg gatgacaaag 62OO 

gagaataaaa agg tattittg actatttittt tagaatgatga gtttittttitt totctittctt 6260 

gttittcttitt goagtcattt atgtgtcact gagtggatac catggaacat gtggcagaag 632O 

tagatatatg g g g taaaaga accatagttc ataagct cot togacagaatc actgaagtgt 6,380 

agcc gttata togccactgt c gcaggggga ggcagoagtt ttgaagaag g g gatgagtaa 6 440 

taatgagtga taaaaagg catcc toggatag aagaccaaac totgcagaag acco cagttt 6500 

gattatgctt ttgttittctg atttgcggag gagagtgaaa atgcctgag g g g toc ggggg 656 O 

agcacatagg gtgitatgtgt gtgttgttgttgc gcgtgcagat totcitctitt.c act gtatgta 662O 

tttgtatgca totatotato ttagg actta agctttctag to aataaatt gcc at agtgg 6680 

ggaattgctt aattgcttgc cittctgttgttgtatttaat ttaattittat ttittaatgat 6740 

ttttittggtg g g g tacaggg totta act at gttgtcCagg citggtottga acticcitaaac 6800 

tdaagtgatc citc.ccgc.citc gggcticccaa aatgctggga ttacaggtgt gag coaccat 6860 
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gcagtgagct gagatcactc. cactgcactc cagcctdggit gacagagtga gactic catct 920 O 

taaaaaaaaa aaagacitcca tottaaaaaa aaaaaaaaag aaaaaagaaa gaaaataccc 9260 

aataagtagt toctogaatga atagatgaga atgctgttta galaggttcat gaattggaaa 932O 

cc.gtgattgc tagg gaggct ttgagttgat gg tattgttgttgaac catgt gttacccagg 9380 

atcaatttag attittacact ttgttittcto tgttccttitt tatagtaatt ttctgitatgt 944. O 

ggtgttitt.cc ccc catgaga ttgtatacca tttct cagog agaactgtgt gtaatgcttg 95 OO 

gtggcticcict catggtgcct to catggaat togactitcgt titcagtggat citgatcc cag 956 O 

titatgttaat gcticgatgga gctaagttctt atctogaagc agticcatgtc. titcatcagot 962O 

ggcc cit gcct coatgcc.ctg. cacagaccat gcc actotgg agagg tagtt tocctgtggc 968O 

ttattagt cit tatgttccag totgctggcc aagtatgaga gacatcagt g g tatgagaga 974. O 

gtotcitctica ttcaaactitc gtaggittittg tagctgggac to accagtgc tigacaggaaa 98OO 

tagagg catt tattaaaagc cagagattitt toaagttgca ggaag caaag citcttgttag 986 O 

citatgattitt gtggtgggitt togtag to ca atataaaagt aaaaactgga tigacaatggg 992 O 

aggag catgc titgggtotcc aaagttagat catttittcct aagtaatttgtctittaaact 998O 

tttactggitt toggaattitcc tdagattittg atcttgccag aaagtttata gcaaaagttc 20040 

tgag cagatg acacttittgc gitotgaaacc aaatcattgt titttgtttitt aacttittitt c 20100 

ttaatatatt atccttagtt cagocctgaa gattattotg ttatttgttgg atctoaactt 20160 

tocc cc catc. tcc tdgatct ttgttgaaatgaatgg tatta attgaataga gaaggaagat 20220 

ataaacataa acttagtcaa aaacttgttc ttgacitaggc aagttgggct ttatagottt 20280 

gagctgatga catgtctatt cittgttgaaaa agggatttitt agtgttggitt togcttcttg 20340 

ttatatttga tittatt atta ttatcattat cattatttitt gag acagagt cittgctotgt 20400 

cgcc caggct ggagtgcagt ggctdaatct c ggcticagtg caaccitcc.gc citcc.caggitt 20460 

caag.cgattc. tcgtgcctica gccitctggag tagctgggat tacaggcggg toccactaca 20520 

cctggctaat atttgtattt ttagtagaga caggtttcac catgttggct aggctggtot 20580 

tgaacticcitg accitcagg to atccacct gc cittggcc toc caaagtgct g g gattacagg 20640 

ccttagccac tatgcctggc tigattitttitt tttittitttitt tttittaggitt tattittaact 20700 

ggaactttac gtgaatgtaa ttgaatttag aataaaag.ca cittaattitca cagtgtgcag 20760 

tgaactittct gttacttatt ttaacagtaa aaccoctitgc agtaaatgac ttggagcaaa 20820 

gattgcttitt ttaaaaaatg ttittaatttgtttittcttitt cittgagatgg agtcttgctc. 20880 

tgtcaccagg citggagtatg gtggcgcg at cittggct cac togcagoctoc cc.gc.citccita 20940 

ggttcaag.cg aatctoctoc citcagcctico tagtagcto ggactacagg cacatgccac 21 000 

catgcc.ca.gc taattitttgt atttittagta gagacagggit titcac catgttgg to aggat 21060 

ggtott gatc. tcttgacccc gtgatccacc citcct cq goc toccaaagtg citgggattac 21120 

aactgctggg attacaagtg citgggattac aag.cgtgagc caccacgc.ct g gccaattitt 21180 

tttitttittitt ttctttittga gacagagttt cactctgtca cocaggctgg agtgcagtgt 21240 

cacagtcaaa act cactggc agc cittalacc toctoggcto gaatgatcct cotgcct cag 21300 

cctoccaagt aactgag act acagg catgt accactgtgc ccagotaatt gtttitttitat 21360 

tttittattitt ttgtagggac agggtotc.gc tattittgccc aggctag tot acaactcittg 21420 





US 2002/0055479 A1 May 9, 2002 
86 

-continued 

atgactaatc ttgtaaacca tacacgcatt tocatctaat tctocattgt atatoatgtt 23760 

gcagaaaata acagoctota gagtttacat tigcctcctitt gactatattt cittatttaag 23820 

attagtttitc agataag acc titttcatggc agtacataac totacagagg gctitccaact 23880 

tgtcttggga gctcitcatct citgg gagaca toacattacc cactg.cccoc td.cccccc.gc. 23940 

ccccagoct9 gatgcactica gcctgtaccc catttctgtc. citcagocaaa cactgctgaa 24000 

atgcaa.gagc tittcaattgc tagccagtga agatgcagac taagggattt coatgtagaa 24060 

gccc.gctott ttcagotggc ticg to gagag citggagg ccc cittgcttgtt cacatgaggc 24 120 

tttttgtc.cc tacttgg to gotgctgttt cacttct cag cagaaaggga caccott gcc 241.80 

ccc.ccc.ca.ga aaggaagatt to atgtacca citt.ccgaaag gttcagtcgg gcatcactdt 24240 

alaccaagaag ataggtoagg to aggctgga ggtggaacag ggctd citc.gc tagaacticca 24.300 

gattgttcca caagtgccitt citggcagaga atgatggaag ctitcc.gtgat tttitttittct 24360 

ccittaatagt tatgag caca gaa gaggagc agattgtctg gctatagaag citgtc.ttatt 24 420 

ttittatttitt gtttittgaga tiggagtctitt citctottgcc caggctaaag td caatgg.cg 24480 

cgatctoggc ticactgcaac citcc.gc.ctcc cgagttcaag cq attctocit gccitcagoct 24540 

cctgagtagc tigggaattac agg catgcgc caccatocca gacto attitt totattagag 24 600 

acagggittitc accatgttgg toagtctggt titcgaactcc to accitcaag atctg.cccac 24 660 

citcago citcc caaagtgttg ggattacagg tottagccac tocaccc.ggc cqaagctgtc. 24.720 

atattaaata gcactittctg. cittittagcaa atttaatcca aatgagacitt tag attittct 24780 

tgctctgact taccagoagt toctitgaaac acatttaatt atttittgcca gaaaatcact 24840 

caag cactta cqccatttitt ttaccgtgaa aatatgctg.c attattittaa aatatattag 24900 

aagttcagtaa ccataagatt ttatatgttt totaatgitat tctgtaagct ttctgctgct 24960 

tttgtttgga aggtgt attt totaacgtag agg actogctt tatctgcttg taagcttgat 25 020 

ttttgtttitt actgtaattt ttttittctitt tact.gitattg agaaatacat tigagtaatta 25080 

taaagttcagt g g catgttta taagttaata tttgttatcta titccittagtt actictaactic 25140 

aaaacctaaa gtaatcttca actictaattt actctgacat coagttgact gccaagttcct 25200 

ccaacttaat cottatccitt tttitttittaa agagatgcag tottgctttgtcacccaggc 25260 

tggagtgcag togtgcaatc atagottact gta acct caa attcc toggc ticaaatgat c 25320 

citcc cacg to agc citctgga gtagctgggg citacaggcto ttgctaccat gcc cagota a 25380 

citttittattt ttatttittta tagagacaga gtctoactgttgctdaggct g g ccttgaac 25440 

toctg.cctitc agg.cggaact cotgccttca gg.cggtocto citgcattggc citcccaaagt 25500 

gctggaatta cagg.cccaat tittattottg g gatgitatgt citgaaactot titccttcact 25560 

toctitcccaa gocittagttc agg.cccttct catctgtggit cittcaaagttc gccittcagot 25 620 

ggttcagg to ctitcctttct gctgitatctt toatgg gagg acatgttatg tatcactgtc. 25680 

citacttgaaa actitccattc cccattgatg agg gtgttac citccagattc ctaacacagg 25740 

tgctgaaggc atgcctggat aaagg cactc ccttgat citc. citggc.caggit coccgtacac 25800 

citgcagogica tactccacat totgtctitta citgatgctgt gtcttctgcc td.cggagcca 25860 

cccaccattc tattoacago coct9.cctca gcg gag cacg tdccitcc citc titcctacact 25920 

gagctgtcct ttctattgaa toccotctitt tttgtagitat gggaaatatt ttattatgaa 25.980 
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tactictttitc totgttgcct cogtgaccac gittaactittg ccctaattcg ccttagg act 26040 

ccatctgctt aggggaaagt taggatttgg ttacagaaag caagctgcta gaaagaacag 26100 

tgtttagott citgacaggca aaataggatt ttgcaacatig cittittccttt ttaatgctta 26160 

gacatttitat atgaattaat atttittattt g gttgctitat acattactitt citttittagot 26 220 

agaatgtgaa cccitatagga acatggggat tdc ctitt cac atctttgtat cotcagtacc 26.280 

taatgttcag to accotgtg gtottgttgtc gtatatacat ttagcctitcc ttaattaaac 26.340 

catatgtact g g tocc cg to coccaccocc aaatagagag aaagaaattic cittgaatact 26400 

acattgccag tatcaaacca caccittgata to citctgggg aaagg gaggt atcagttgaa 26460 

aagagaaaag aggttaaaat citagg catta aaatgttgtaa gocittagatg citggcaattt 26520 

aagg tatgtt titcctgaggit taattittgat tigtgttgcaaa ttttacctoa tatctaactg. 26580 

taggatttag to accacata agatgggata cct coataaa toctitcagaa atgtttgttga 26640 

aattaaataa agccittattg aag actoagc ticttgag agt catctaccta cctaacagtt 26700 

attcttgaac agaagagtct tacttittccc tataagg cag tdtgatagoc atctgtatat 26760 

toatataatt tatgttgg.cg cittactitcat ttaaaaatgt attcc.gtgaatgcagttgcc 26820 

aggcggtgtg citgatcagaa acgtgtacca atggcct citt ttata attat aagaggaaga 26880 

ccaacctgaa acagtcacac aaatgattaa ttittaattgt ggaggagtgc tigggaaagaa 26940 

aaataaaaga tigcaatgcaa gtgtttacaa aggagctittg agcttgtttg aagtggtoct 27000 

tggg cactta agcaaggctt aaagaatgat gtgattagaa gtggcttagc aattctaaag 27060 

aacacaggga aggcgtgtgg ccagaacatt gotcc citaga gcacatcgcc toctogacata 27 120 

ccatttccitt aagttaatgt tttaccacta tacataggcc citcccctttgtttaccoaga 27 180 

tttittittaat tittaag gatg tttittaataa cittagaatcc totaatttgttgaacagtcc 27240 

tgtattocct titacttatat tccittgag at tittataaaat atttitttaca totcc caagt 27.300 

cittgattata totttittacc tottgttaag aaatacttac titttctattt titatgctata 27360 

tittcatgttt actgtagaaa acaaaaaaag taaaatttitt ctittattoct atcactgcag 27420 

cittataag.ca citctaaac at tittgatctat attittgccaa toatatattt tagittaaaat 27480 

tgttgttgac ataattgtag attcc totgc agttgaaaga aataatacag agctgagcgc 275 40 

ggtggctoac goctotaatc ccago actitt go gaggc.cga ggcaggcaga totato agg to 27 600 

aggagtttga gaccagacitg gccaa.catgg cqaaaccotg totctactaa aaatacaaaa 27660 

attagotggg totggtgg.cg g g c acctgta atcc.ca.gcta gttgg gaggc tigagg cagga 27720 

gaatcgtttgaactcc.ggag goagaggttg cagtgagcc.g. agatggtacc attcc acto c 27780 

agcctgggca acaagagcaa gactgcatct caaaaataat aataataata ataaataaac 27840 

tittaaaaata aaacagagag atcccatgtg cgctttgcct agttccc.cca tocactg.ccc 27900 

ataacatttit gcagaactg.c agtacagtat cacaaccaca atactgacat tigatacagtc. 27960 

tgctcatctt attcatattt coccagtgtt actcgitatcc acgtgtgitat gcattgttgtt 28020 

ttcaatactic titttattata aagctgttitt taatgtgatt caattctagg ttgttttgtt 28080 

ctg.cccitcaa aaag cattcc citctoctaat catatotcc.g. tcataccctt gtatgttitt c 28140 

tittaalaccitg ttittaagaaa goagctacct gtaagagaaa tagattgaa alacagaattg 28200 

ccaatctgct totactittat aag cotgttg attgtttaga tacggitttag ccagtttata 28260 
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gttaccctgg gtgctgaaag gtatgctgga tigatacctaa cca acagaga accattgaat 28320 

gcc.gttcaaa atgg actdaa goatcago aa totctgaaaa aggcctgaca gtaatgtaca 28380 

tgtcaaatgg ccc.gtaattit aag cagagta gagtaagtag aagaataaac atggggaaag 28440 

titccag caac agaggaggct ttgagcttitt gctcittcatc titgagtggat gttgttctoa 28500 

ggtggtaata ggc catcgag citttctocac togct gcc to tctggggaac aaataac cqa 285 60 

aaagatactic agc accotgg ttggtacata ggtgg to agt to atttatac titcctggttt 28 620 

toagtgttgc titgaattittc taaatggaaa cacagtacct ttataatcag aaaacaatcc 28680 

cgagttittga tittgagggtg ttgtaaaaag ttaaaaaaaa aaaaacagaa atgtgaaaag 28740 

gaagttgttgt tagagtattt goagttgaga aag catgaaa agg acagaag agaagctggt 28800 

tgtcaggttg catggggtag citacaag cac act gaccaga aagtcagct g gaaaaaaaat 28.860 

gtagaaacag gagataaaac ggcca agggg citatacaagc aaa.cagdaag gacct gaga a 28920 

gaaaaactag ttaggtgtga citgtcagagt gatgtgtaca gtgttgatcct ttctgtgtaa 28.980 

aaacaa.gcag taagaatticg citgtttacgt ttgcgtgttgt ttggagaaga gtggggaaga 29040 

gtagg cactg. ccagacitgtg aac actggitt aggttattgt tatatotttg tattatatac 29 100 

actggacatg ttatttgtat aatatgagaa gaaattittat aaatcattaa atcttittggc 29160 

atttaggaac atttgttgttt totaatagitt gcttctatac tattatctitt attatatgcc 29.220 

cittcatctitc. tcagtgtttg gctgttgttg tdattccctt ttgtgag cag tattgaagtt 29280 

agctaatatt catttcttct cocttcttitc accotccitcc agagtctgat ttgaagtatt 29340 

cctagotgct accitataaaa goaataag.ca agattgttitt acttittcaca aactcgtcct 29.400 

gttctgtgcc totgccitcgg acatagotgt agtatagagt gttgttctocc titacatcctt 29 460 

citatcttaga cctactagta aatattaatg citcactcitaa gttcttctoa attctttittt 29520 

tttitttittitt tttitttittitt gagaaagagt titc.gctottg ttgcc.caggc tiggagtgcaa 29580 

cgg cacgatt toggctcacc gcaacctoca ccttctgggit ttaag.cg act citcctg.cctc. 29640 

agccitcctga gtagctggga ttacagtcac gtgccaccac coctd.gcaaa titttgtattt 297.00 

ttagtagaga caaggtttct tccatgttgg ccaggctggit citcaaac toc cq accitcagg 29760 

tgatccacct gccitcago ct tccaaagtgc tigggatticca gg.cgtgagcc accgc.gc.cca 29820 

gcctcittcto tcaattctitc ctgaagctct ttctgcacta gattcctcag gaaggg.cttg 29880 

tgggaacaat cittctgttgaa toaacagtac atattoataa tagtttgtca gcagoctatt 29940 

attittaaggc catttggtot gtatataaaa atgtttggat cacattttct ttctittaagg 30000 

taaatatgtt attctgttgt cittctggitat aaag cattgc tigtaaatgtt tdacagtcta 30 060 

attatcttitt gcttataagt gacittagggit tttttgttcta tatgcc.caaa ggattittitt c 30 120 

cctotttcto tctttitttitt tttitttittitt tttittittaaa cag acaggat citcaccotgt 30 180 

tgcc caggct ttagtgcagt gaggcagtica gagct tactgaagttittgaa citcctgggct 30240 

tgaggaacaa aggattittitt taaccttitta attcaaagtc. tcatcattta tag caaccatg 30300 

tottggtgtt ggctgttittg g gttgttcto cotcaaaaat coatgtgctc tittcaatatg 30360 

tagttittaaa totttitttitt ttaattitcag gaaaatcttgaattagagtt titcc.gtttitt 30420 

cgtotggtac attgcttggg tittccttctt caggaactca gcctgttatg tatatgtttg 30480 

atcttctittg cct gtcgtct gtttctttca cittccitctoa cittttittaaa cittcatttat 30540 
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taaaaaaaaa tttitttitttc gag acagagt titc.gctottg ttgcc.caggc tiggagtgcaa 30600 

tgg.cgtgatc toggctcact gcaacctocq cctoccaggit toaagtgatt citcctg.cctc. 30660 

agtc.tc.ccaa gtagctggga ttacaggcat gcgccaccac goccagota a tttitttgtat 30720 

ttittagtaga gacagg gttt citccatgttg gtcaggctgg tottgaactic citg accitcgt 30780 

gatctg.ccc.g. cctoagcc to coaaagtgct gggattacag gogtgagcca citgtgcc cag 30840 

ccittattaaa aattittaaaa acatacattt aaacttaaca gaaaaattat gag agagaag 30900 

ggggtggtgc caggctttitt taaacaacca gct cittacat gaact catag agtgata act 30960 

cattaccatg aggacgg cat caag.ccgttc atgaaggatc togcc.ccgtg accolagacac 31020 

citcc tactag gtc.catttitt aac attgggg atcacatttcaacgtgagat ttggaggggg 31080 

caaaactaca aaccatgtca citcagggatt gaggagcaa gtaccaccita tactittggac 311 40 

to aggtagaa aggcaaaata to caggaaat aagctgctac cqtcCagggit to agcagagg 31.200 

tgcc catcag cct gccaagt acticaagagt coagccticta gggagctaat catcatggtg 31260 

agct ctitcga ggcacaggga gctgggaaga cagtgcttgc caccoct goc togaatagtgt 31320 

ttgcacagag agttctgttg tdtcttgatt go.gtoctocit gcc actogga atgctgtgga 31380 

ttatacitagg totctatotg gcttgtttca gggctccatg tdaaaacctt cittgatatoc 31440 

tagc catcca cct gcticagt cccitagtttg caaggaggct gtggggagcc tag attctgt 31500 

gtoagataga atgtactaca titc.cgtotca ggaatgtacc acatcagaaa acagtgcgac 31560 

citgcaggaga agtagaggtg aag aggcaca ttctitcc gag aaatgtttct citcaiacaccc 31 620 

agcattcc ct ggatat cago aggaaattac toactgctag aaaatgcc.cc atgagccitt c 31 680 

tgttaaggag gtcaagggag agaacagaga aagttct caa agttgacitt g g to actogta 31740 

citttctitatig ciggttctitat tttgtttgcc atcgtcatca toatgctatgtctattittct 31800 

caatccaaat coactgctitt caccittggitt citttctgacc g gtttgg cac acticattcag 31860 

taaatccitta to gaga.gc.cc aatgtctgca taattgttgct gtgct gatga ccaagctaga 31920 

ccitacgagtg toggcticcitt to agatgtac gggacagotc ttctgtcatc. tcttctggga 3 1980 

agccitctoca ggcttggtga acagtggcaa gatgtttaac agttgtacat gtgtc.ccatg 32040 

titcc tittcta agagcctggg caaaccagac ccggtogcag gtcatcgtag tatgg.cgtga 32100 

gctitcc totc. tcc tittctga ccttttgttgt gatggcaaga acct gcagag tdacacaagc 32160 

agcaggcttctgaggttgct citagc citcag aatggcc.gto: cottctocac cct gg.ccct c 32220 

attgct gagg titt.cctittga agcaa.cagtg ccggaacaga citaggggaag cagottggac 32280 

atagotgitat gatttattac cacco attga ggccalaccala agtcggcaag gag aggtag c 32340 

aggtoagtgg togcctggaag cittcc tottt cotttgcacc agatgtgacit gctctgcaat 32400 

tacticcitaaa tittgctactic togtttittac tag coaacct tdatgtttitt cocttctitcc 32460 

tgtagaatag actitcc ccto tigatcagtac tittctactca acactatttgtc.gc.cacagt 32520 

gggaactcat tdaggacagg gaccatgaca ttactacct g accolatcaac acttggcata 32580 

acttgaaatg caaggacaaa aattggctgc aagtacaatg togtott cac totgalaggtg 32640 

atccittaaaa cittggctttg gcatcatatt gccittaatat accitagggga ttgggtaaaa 32700 

ccagttactt taaaag agitt ttacaattct ggccttctag citatcttgtc ttcttaaaca 32760 

agag cacaag atgaatgitat cittagtgaaa ttittatatgg tittgctttga gtaatcttgc 32820 
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gaag attgat ttittagcaca gtaggaaaga cacattctaa tagtgattitt tittcc cc gag 32880 

tittatgtact gctgttgcat gaaaatctga citagatttaa tagttcctaaa gttctttgtt 32940 

catcctgatt tittgcagg to citagg gaaag citttgtttitc citcttaacct aacttagatg 33000 

ttgtcatttc atgagctttg gaggaagagt gtatago caa ttgttgtaatgtc.tttaaagg 33060 

atattatcto tgcaatagitt gtttataagg cctaagttat tcatgitaata atagtggccc 33 120 

cggatctgtt totago aata ggtatatgga ttittggttcc tatatagttg tagttgttggc 331.80 

tittgagatat tdagcaa.gcc cittittaagaa aggatttggc atc.ccitcago cittcaaaagc 33240 

ttctdaaaat tigatcatatgttattagdaa aggtttact.g. cct gctitcca ttgtatagac 33300 

aatttattitt titatgtatto cqttctaaga agg cagatga ccaaaag atc ttgcatctgt 33360 

tgcc caaggc titgtgactag agaggaaaga gataagaata cittttittaaa atcc.catttit 33 420 

actaaatatgttgaggaagt ggtaagatat attaatttgttgagatttitt citgttatgcc 33480 

tattatatga aatagg tact citgaacatgg cittcttaatt aaatatattt gataaaatac 33540 

aacttgctitc ccctggagitt tagaagttcag ataactgcca taggag agcta tactittctitt 33600 

gttittaaaga totgctitatg aacatgataa acaggaacaa tittaatgttt toaatattitt 33660 

cittgtattitt actgcaagtt tatacacaac ataaatatgg gggaaggggg aaatgttitat 33.720 

accagagcca toctagoccat totttccitta cagaaggaca aag gag cagt atttattitta 33780 

actacaaaaa tactattgta ggttittaaaa attcc.gtata ttittgatato ttgttgttcct 33840 

cittgacctitt aatttgctaa atagttgcaa agaatgaagg taacctgcat catcttctta 33900 

aaaaccaact citatctaatt ataatagittt gtctatotct gaaaaatagt gatgttgttca 33960 

ttctgaaatc agaact accq gatgcagotg cattttgtta citatttgaat titcgg gagag 34 020 

ggaggaggat gcagocttitc gagctgctga aatacacaaa cacaaagaag acaccalagca 34 080 

tagtagaact gtgttaa.gct gaccaagcca gaagaag cac citattotcag catag tatga 34140 

gacgtaaagg caatataatg g g catagttg aagatggtag aaggaaaata gacitctgatg 34200 

gtttaatgtt aaatgcttitt tittaaaaaag tagg tattoca atatogaaga agaag actitt 34260 

citacttittag aag caataaa goaaattgca gaggaaaggg to aataggitt gaatacata 34320 

aaaattaaaa acttittaaac titttittttitt tdag acagag totcactctg. tcacccaggc 34380 

tggagtgcaa togtgcaatc. tcggctogct acaac citcc.g. cittcc toagt toaa.gcaatt 34440 

citcc toccitc agc citcc.cga gtagctggga ttacagg cat gggccaccac toctogctaa 34500 

tatttgtatt tittagtagag acagg gtttc accatgttgt coaggctgat citcaaactcc 34560 

tgacct cqtg atcc.gc.ctgc citcggcct co caaagtgctg ggattacagg catgagccac 34 620 

cgc.gc.ctgga citaaattgtt toagtattaa tttitttittaa aacaagatct tactgttgcc 34680 

caggctgaag tacagtggcc caatcatggc taactgcago cittgacittct g g gcc to aag 34740 

ggat.ccitc.cc accitcagogt coc gagtagc tigg gaccaca gacatgtaccaccacaccca 34800 

gctacttgtt ttatttittat ttttgtagag atgaggitttc accatgttgc ccaggctggt 34860 

citcgaactcc tagg.cccaag caatcctoct cocttggcct cocaaagtgc tigg tattaca 34920 

ggtgtaagcc attgcgcc cit gcctgattitt ttaaatgtgc aaacagataa gttggaaaag 34.980 

tgattitccaa taaagataaa gagttgatgg ttittaaaata cqtaaagagc titatatgaat 35040 

gagaaaaa.ca citaacattcc aaaagattag aaggcaaagg acagaaagaa acaaatcact 35 100 
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atgtctggga agggacatga aggag caggit toccactggg ccagoggggc ticaaaccolac 35160 

tggggacg to cqagagacitg caagg gcc at gccitt cacat togcc.gtacct gagaa.gcaag 35220 

gagctggggt atttatctot titcacactitt go gaggctga ggtggg.cgga to acctgagg 35280 

to aggagttc gagacitagcc toggccaacac agtgaaacco cqtct citact aaaactagaa. 35340 

ataattagct g g g totggtg gcacacacct gtaatcc cag citacttggaa goctogaggca 35 400 

tgagaattgc titgagcc.cag gaggtagagg citgcagtgag cataaattgc accactgcac 35 460 

to cagoctagg gtgaaactct gtotcaaaaa gtaataataa toatgataaa taaaataaca 35520 

ttagattgtt agcagaagta gccacaggitt totcccacct citctgcaagt tactgagtgt 35580 

gattcc catc aag aggtaca atgtctttitt atttittattt tatttattitt atttatattg 35640 

cctatottgt citaggctggit tocaaactcc tdag citcaag tdatccttct acgtoagccc 35700 

cccaaagttgttgggattaca ggcatcagoc actgcacct g g cccagatac tittittcttga 35760 

gtag gaattt cqagtcacco togalacattgc atgcctt.cgt agtggggaag acaataggaa 35820 

accacaggct gtaggctaaa atgggttgtg tittcttgtaa cqt catgaca agg catalacc 35 880 

catcttggca tagtaaatag taag cactica citgaactgat gattittaaat citttgctgtt 35940 

tattoagcaa tatcctaaat tag.cgctatgttagtggagt to catctocc tdatggatta 36000 

gtotgaaaaa gatgagaaat citgitatgtag accaagttat cottaaactg. citcataatgt 36060 

atgatgcacg toggttttacg totacago: ct g g taccattg ttcttagg.ca catttcagtg 361.20 

ccagaactict taatacccag gaagaa.gcaa aaagaaagat ggaggtgcag citagaggttg 36.180 

tggc ctittga acgatt catt citgccittaat aagagtgg to tdgctgagct c ggtggctca 36240 

caccitgtaat cocago actt toggaggcca agg cagg cag atc.gctt gag cccaggagtt 36300 

caag accago coaggcagoa tag.cgaga.cc ccc.ccitc.ccc cc.gtotctac aaaaaaatag 36360 

aaacaatgag ccaggcatgg toggaacgtag tyc gtggtgc citgtagt citc agctacccag 36 420 

ttggct gagg toggaggatc acct gag.ccc tagaagttcga ggcttcagtg agcc.cittatt 36480 

gtgccactgc acticcactict aggtgacaga gcgagacagg toctotcitcg aaaagaaaga 36540 

agaagaatta aaaaaagtga ttagatcc ct totgtttggg acacttgttg gcago aggga 36600 

tggtag cqtt tatgagggitt gcatotaa.ca togcctagot cagacatctg tittgactgtc. 36660 

titcc.cccctgaag.cgcaggc tictatgaggg caggtotttt gtctttcttg ttaatcttca 36720 

tatgcttagt gcttgccaca tagttgatgc ticagtcgata tittggatgaa ttgaagg gat 36780 

taatgcattgaatctgaacc ttgctttctt aatgcatatg g g gagttctt tdgaaag.cca 36840 

cacagaggag cittggttgcc to cittcctct cittcc.ccaga ttgttctttitt attgttgtgg 36900 

cittcactgaa goactictoac ttcaaataat tittggg catt g g togtattt tattotttgt 36960 

toctitcttca toctitacccc toagatggta totagaaaag tacactacat citagaaagta 37020 

citttataaac toatttggitt gataataata catatgcctt titccttgg to citggtag cag 37 080 

aatcttgttgc cactcittgga atacaaacga aattcttaac caaag.ccagt titcattttga 37140 

tgttctattt toctoccatt cacactccaa attgttgcacc aaagtatcat cotagittittg 37200 

tgaggatggit totccatact tcagg gtagg agitat catgt ggatticcitat gatacctitt c 37260 

toccitgggac catggagggc agcagotggit gattgatagt citgattocc g g to aggaaag 37320 

citgtgagcct tcc acttgca gatgtctgcc aactacatgt gtccittagtc. aactgtacca 37380 
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citgtc.citc.cg gcaaac agca gaag.cccagg gcc tdaagtt cittaa.gctgt cattatggaa 37.440 

agcagaaggit aaacaaaaca gaagttgaaag tag atttaat tttittag act gttctottac 37500 

aggaatggitt ttgttggttct cagoattitta aaaaaaatag tagttccaat atgttittatt 37560 

gacatcaatt actgtaagttctgattcattt totgcctatt gatttctacc caaggtgaaa 37620 

ttcatcacat tta acagaaa goataagtga titttittaaaa goaga cacta ttagg gacgg 37680 

taaaaataag atttaaagttc g g g acactitg aaaaag caat ttittatacct ttggtaacga 37740 

ttctattotg attctttgta taaataatat aaacaaag.gc tictagaagct tactataatg 37800 

aagttggtgt gctgtttcta aattctggitt taaggcc.caa attcattitta totgcattaa 37860 

citttittttitt tittgag agtc. tcgctctgtc accoaggcta gagtgcaat g g tatgatcto 37920 

ggctcactg.c aacctotgcc toccgggttcaag.cg attct cotgcctcag cctoccgagt 37.980 

agctgggatt ataggtgtgc gccaccacgc ccggctaatt tttgtattitt tagtagagac 38040 

ggggtttcac tatgctgg to aggctggtct caaactcc to accittgttgat cogcctgcct 38100 

cggcct coca aagtgctggg attacaggcg tdagccactg. caccoggc.cg tdttaaaatt 381.60 

tittcagtggit agaccactat gtoaatatgttgctttcact gacaacagta ttittcttaaa 38220 

gataggatac cocatttcta gatgaatcto attctagotg gaaaataatt tittcagttct 38280 

gaaactacat caggccitcag g gaatcaaaa citagctatta gcc acacaca tataaagtgg 38340 

citttgctitta taaacg attt agggtoacca totaatgacaa taggtoccittt ttattgtatt 38400 

tittaag agitt tottatctta aatggctgca taactgtaga gttittaaaaa aattaagtaa 38460 

atgaccatgt taatgctota ttaagctitcc aaacaatatt gtaatttact ttgaagattt 38520 

ttttittatto tcaacatcct gcagottgac cqtttgccto cqtgtctdag tactgctitat 38580 

tittgaggtgt g g actggagt coatctgtcc cccttgccto tdaactgctc cqttttgttgt 38640 

titcgtaattic titcatgctg.c atcctggg.cg catttctotg tagtagctitt caatttgctc. 38700 

atgctttgac taggcttagt citagcgttta toctatotct taaggitttitt taaaaaattt 38760 

tdatgattat tcatttattt coaggattitc. tcatttctitc agtcacatct cottgttctg. 38820 

gttttactitc titcctgttitt tattoataac atcttittitta tacacgattc cittcatgitat 38880 

ttctaatctt aagtatattt aattgctitat ttgattcttt tttittttitta ttgag acagg 38940 

gtottacticit gccaccaggc cqgagtgcag tdacatagito atagotcact gcago citcaa 39000 

citacttggac toaa.gc gacc titc.ccaccitc agcct cocag gtagctagga atacaggtogt 39 060 

gaga.gc.cgcc acacccagot gatttgtc.tt act at gttgc ccaggctggit cittgaattcc 39.120 

tgggct catg tdatctg.ccc ttcttggcct cotgaagtgc tigagattata ggtgtgaacc 39180 

actgcaccitg gocaagtatgtttatttatt tattotaatt to agagg gag totc.gctctg. 39240 

togt gcc.cag gCtgtagtgc agtgg cacaa toccagotca citgcaacctic toccitcc togg 39.300 

gttcatgcga ttctottgcc toagcctoct gagtacctgg g gttacagtt gcgtgccacc 39360 

acaccitagct aattitttgttg tttittagtac aggcggggitt ttaccctgtt goccaggct g 39420 

gtottgaact totgacct ga agtgatcc.gc cc.gc.cittggc citc.ccaaagt gctgggatta 394.80 

cagg catgag coaccacgct toggcc caagt atgtttattt ttaaagttccc caacaagcta 395.40 

tacaataaat tigcatatgga atggatttitt gttctagttg atttgttggit tatcatttgt 39600 

agaactaact agttgttcttctgtgtttgat accittgctitc taggtoattt tdagttggga 39660 
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gccttttgtt ttgtttittat totcatgctg tttittgagcc tagctgtgcc tittatggittt 39.720 

totctaaatt taattgacca ttgttittata tittggag cag tdggtgtaca totagagtgttg 39780 

aaag cagocc caccotctoc accagaaggit citccatgcca gtttcacgaa goatttittca 39840 

tg.ccctcatt cotg.ccctta toccittgatt totggggagt ttgtaaag.ca gttgattgtt 39900 

ttttittccac gtagtttitcc aagtgcacat aattgttctg. ittagtgacitt gtag citccat 39960 

tatctattaa ccttgcc.cca gaccactgta caag.cgg acc caacgctitcc tocagotgttg 40 O20 

gcaggg acag titacttggta toctogctgcc titttcaatgc tigaccagttt td.cccctitcc 40080 

tocc citcaac coct9tctitt cattcaacta toaccaaacc aaaag attct g gtttgctitt 40140 

ttagtatgtg ttcttattoa gtacatagtc attittaaaat ttaaaccaaa acagacittgg 40200 

tactgattag cittaattitta agctttittct ttatt attaa acagtgtagt ttatcttagc 40260 

atttcatatt aagtatatga tittatttcat attgcttata tagaatgtaca cataaatata 40320 

ataaaaatat tittcctaagg tttttgtagt aaattatato gtttcattaa citttcatata 40380 

tag cattgct tittgacctgg aag acattga accitctgatg atttgtatat to citcggagt 40 440 

atactttgtt acatagaaat tittctoattt ataatgagat ttgttgattaa caaaatttgt 40500 

tdaacatgca ttactittgaa gatctggittt citaaaattitt atgctagtta ccccaccccc. 40560 

ccttctatat atatotccct attcagogac tactgcaaga gttccaggaa atgtacactg. 40620 

tgttgttcact tactgcattt taaatcattg cctttacitat atttctgcat titcccttcaa 40680 

totagotctg. tctgtacatt totgaaagcc agtagct tcc citgaagaacc aggtaacaac 40740 

cc.gaacaatc aaattagata accatttgta gaatggaggit toc gg gagat cittagaagat 40 800 

gtgatgggtg citaagg gact ttgtagttcc ctdaagttcc agtgagtaaa aggtacccitt 40860 

ggaattittitt attccttcag acttittaaaa cagagatcac tittcaaaaat tactcitttct 40920 

gctittgaatc catgttittag taactattitt gacactgttt ggtoagaagg citgttgttgggt 40980 

caactgcaaa taaataaaat aaatgtgatt toagtaattt coattttgta acaagtaatt 41040 

gagaaaatag gattggat.ca gat atttgct tatacacatt coctittcagg agc acttctg. 41100 

ttctataaag aatgttggta tattgttaag gacacttcaa gotttgggaa cctittgaagt 41160 

atcc attgat toagittaa.ca aaattatgtt gagtgcctac cct gg gcct g g gcctgttgtt 41.220 

aggaggggac actaagatga gag to caaag cacttcttct cagacitcct g gctgctaatg 41280 

ggttgctgcc totacttctt cacttagcag atagotttaa aatgagtaat gcattttacc 41340 

atggagcc.cg taagagacat to accoagtt gtggacc gag gagaagggtg ttaalacc cag 41400 

attgttgatgt titcacttgat gaagtgctta atataaa.cat ggaaatattt cogcaaggat 41460 

aaactggctt titatgcctgt gtgttittcag gagaaataga aatctotaat caaatattgc 41520 

cagottttca cocaagtttg actttittgcc taattgagtt togg gaggtgt citgaataatg 41580 

gataatgagc tittcctgaat aaatataaaa attaattaac toccaggctot aattcattct 41640 

gttaccagag titttgtaag.c atgttacccc tttgttgttca ttgggagatc atctgttacc 41700 

ttcttaaatg agtggggaag gatgggaaat gaggaagagc tataaaaact attcaggtga 41760 

agaaggitttctg.ccccitcct togccccttitt aaaatctoca gctcagoaga tigctttgttt 41820 

aaacttgatc aagtgcttgt gaatctitcct agcctagota aatcataact ttggaaggac 4.1880 

ttgcttittitt citctdatgac aatggitttac cacagaaatg attcagatca citttgttgttgc 41940 
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citgatgccita totaaaatga tacagtgaaa toggaaac cat ttacctgtaa gotttgggca 42000 

cacccaagcc togcttcagga gcacatgatc aggcgtgcac totgg gagag cc.gtacacat 42060 

ttgacatcta tdatgttgttgg cqttittatto tatcacattt citgaaatcta cactaagaga 42120 

aaggaggctc ttaaaaaacc act gaggtgt ggactggggg aag gagagat cogtaaagaa. 421.80 

cctgtttgtt acctgttgat actatttccc attggitaaaa tittctaattt agtgttgatcc 42240 

ag.ccctgaaa tactgaggca cacactgaat gacitcctgac atctittagtig tittttgttca 42300 

gggg actott citgggaatct gtttcatggc aagtttatta titcccttittg gtttggcto a 42360 

toagtttacc cagoagtcat cittaatcggit tittaaaggct tittatttitat tttgttittct 42420 

citgttggaaat tttacacatt cagtagatta gaagtagitta tittaatctitt ggittagcata 42480 

ataaaagatc ttctagggiac attttittgct to cagtggaa goctagttaa atgtgttcat 42540 

tagt catgaa totgctttitt citatagotgttggaaacgta gctcc cctot gatacagttg 42600 

tagaatacag aaatctogtt ttgctgttac ggtacggtag totactitact ttctitccaaa 42660 

ccattaatgt tatagittacc tittaattgcg taggtoctat caccoctoaa ttittaag act 42720 

ctaag.cctgg cattttatct tacaaaatga aatataaaga cittgtactica gag tatgtgt 42780 

gtgtttitcca tataccattc taaagtagag aaagatgagg gatto go cag aaact gattt 42840 

ctaataaatt atccagaaac to accoctitc. tcaccitcttctgttactgtc actgtggittt 42900 

cagocacago atcctttgct gcattgttac cittagtttcc tdactgtatc ctitccttaca 42960 

ccattgatcc ctdcaatc.cc atctg.cgc.gt agcago caga agg gatccac titact gctdt 43020 

gatcagaaat cotcago cag gtgcagtggc ticatgcctgt aatctoag.ca citatgggagg 43 080 

citgagacitgg agaattattt gag cocagga gtttgag acc agc citcaaac toggtaatat 43140 

aatgag acct catctotaca aacaggaaaa aaaaaattitt tttittitttitt ttaactagoc 43200 

aggtatagtg citaatatacct gttctggga to cagoatgc tictocct gac citgcagottc. 43260 

atctocacca citttgcc.cct cactcccacc acaatggctt tottctottc citcag acatg 43320 

cc.gtg.cgtcc toctacctgg aatattoccc tocaaacatt cocatggctc actcc citcac 4.3380 

cittcatcaga totctgttcc agtgtcactt ttactggaag gtcttttgttg accatcctac 4.34 40 

ttattataaa aaaataatct gcc.ca accitt citccttittat titcctctact tdatttittca 43500 

atttagtact tatcagotga catatattitt gtctotctgt citctotctgt citctoataga 43560 

aggtaaattic tataaaggaa ggaatttitta tatttggttc tittgctgtag citccaatatt 43620 

caaaacagtg cct gacacac agtagg.ccct ttatatttgttgaataaatgttgacactct 43680 

gatatotaat ttttgttctgg toactaatac gaaaactata gagtgataat aaaag catta 4.3740 

ccittagtaga citggaaaggg atgagcgcta ggatgaactt totgcctggc gatcttgct g 43800 

aatttaggag gCagattggg gttcaaagga ggctgaaatg gctaggattit gcagagcagg 43.860 

gtactaagga t gag caggct atgacaga aa gaacticciaga aatctgcaaa goggat cacct 43920 

tgagtctggc tiggatacagt gtacactittg tagggtgtct citt catgagc titggataaag 43980 

aacaactgtt goggagtgga taatticccag cactcattca agcttgcatc ggccagaacg 44040 

gagagagaca gaccitctgta atacgtagga tatttggtag aaa.cattcaa cc.gaaaacca 44 100 

toagatatgc aaaaagtaat aataataagt aaacaatgtg atgcatagot agaagaaaaa. 44 160 

tdag acatta gaa.gcaa.gcc cagaaatgac agatgataaa ttagcagata agg acattaa. 44220 
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aacago tatt ataaataact tag cagattt aaagaaaaac alacataatga ggataatgga 4428O 

agaaaaacaa cc gaatacca tttctaaaga agaaaaatac aatat citgaa atgagaattt 44340 

agctggatag gattaatagt ttagg cactg cagaagaaaa aaa.cago atc tatatgagaa. 44 400 

tatacccaag ggaagtacag agaggaaaaa aatgtggatt goggggtgcc toagtgacat 44 460 

atggaacaat attaaacaag totgcc.ccca aaatacttga aggaataagg ttcaagttitt 44520 

titccaggttt aatgaaaact ataagcctac agattcaag.c atttcaacaa accittcago a 44580 

aaataaacaa aaccacagta ggcctggcac actgtct cat gcc to caatc ccago actitt 44 640 

gggagcct ga gtcaggagga ttgcttgaga totgcttggg caa.catagoc aga.ccctgtc. 44700 

totacaaaaa ataaaatgaa ataaattagc tiggatgtgga ggtocacacic totaacticta 44.760 

gctagoctogg aggctaagaa goggaggattg cct gag.ccca gtagttcaag gotggagtga 44.820 

gctagg actg catcactg.ca citccagocta ggcaacagoa agaccacatc. tctotctotc. 44880 

totcitctotc. tct citcaaaa gocagtgaaa taacgacitta tittggggaala aaataaaggc 44940 

agagaatttgttgccagoag act agcataa aaaaaaggaa gtc.cittgaaa cagaagagaa. 45 000 

atgataaaag atggaaattt goatatatac taaagaatga ggattgctaa aagtgacata 45 060 

catagataaa tatgaaatat atttittattt taaaattitat ttaaagcaaa aataaaaata 45120 

catcat attt ataa.cataga aataaaaaat gtatgataat agcataaagg ataagtggac 45180 

aaatgctgtt gtcgtattitt togtaaaatg cactattatt togaaagtaga ccatcgtgaa. 45240 

titcgatgcat attgtaalacc aaatagaa.ca citaaaaaatgaaaataaaga gatatggcta 45300 

atgtgccaat ggtggagata agatagatgc aaaaaaagaa aaa.cattcaa aagaagg cag 45360 

agacagagga aaaaagg acc aaagatcaaa tagt caaat agaaag.ca.gc taalactago a 45 420 

atatgg caga tittaaatcta gccatgtcaa tagittatatt aaatgtaaat gttctaaata 45480 

cctgaattaa aggatgaaga ttgtcagatt agattgaaaa agcatgaccc aactacatgc 45540 

tgtctgtaag aaattagaaa aagaacaa at taaatccaaa gtaagaagaa aggaaataga 45 600 

gtagaagtta gtgaagtata aaacaaagag caaagaaaat caattaaatgaaaagctggt 45 660 

totttgtaaa gatcagtaaa attgataa at ttctagotaa actggccaag aaaaaagaaa. 45720 

agacatacaa attaa.cagta toaggaagaa aaacagagaa ttcaaaggag totaatgcaa. 45780 

actittatgct agtaaatgca ataagttaga tigg tatggala aaaaatgtga acaatacaaa. 45840 

gcag actotg gttgcctttg gtggcagtag cqggg togga gtggaaggitt gaattgact g 45900 

galaccagaag cacaagtgaa citttittgggg tatggaaat gttttgtatic ttggttgcat 45960 

tgatagittaa atggttgtag acattgctta aaact cactgaac acttaag togg tatgtt 46020 

ttattatttg taaaatatac citcaaaag.ca gttittaaaaa totattoaag tacatacitta 46080 

agatctittgc attittactict gagtatacct taattittaaa atctgtttitt taaaaagtat 46140 

tatgtagata cottttattt toccaatgtc tittattaaat gacatctoca cqttittgctt 46.200 

cittacctota tttitttittitt tittatttcto tgtctotcag goatgcacac acacacacca 46260 

aaaaaagtac atatgcataa toctitttggc tigaataaaat cagttgcaac tattattitcg 46320 

gcccittattt gctccgggta aatattogitt agctgagtgg tittatctgta toagatattt 46.380 

cittacatctt catccagtca caccagotgg act gaccaga ttgtttittca cittcaagggc 46440 

agaatttgta citcactgctg aatgctitcca aatgatacgt agaataacaa atttaag act 46500 
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tagatttitta citttittcagg totttitttitt tttittctgtg citgtatagoa tittccctgaa. 46560 

agcttaatct catctgtaag tdatgcagtg gatgttgttac tattggatta atttatttac 46620 

tottaggtag gtttgtaatc tdtcatcatg citgttgtttt tttgttgttggg tttgtttittg 46680 

gttittgagac agggtotcac totgctg.ccc aggctggaga ggctagagtg cagtgatgtg 46740 

tittatggg to actgcagatt caatctoct9 ggctdaagtig atctitcctgc citcaaccoct 46800 

tgtgtagatg gaag cacagg togcacgc.cac cacaccc.ggc tatttittitta aatgtattgt 46860 

agagac gagg catcatttitt ttgcc caagg citgat cittga acticcitgggc ticaaacaatc 46920 

citcccaccitc ggctoccaaa gtgctggg at tacagatgttg aaccaccact cq agcto cat 46980 

cattctgtta ttagttgttc. tctag tatga gtcaaaaact cittacctgcc cittittacagt 47040 

tittataaata agtaag caga atagoagaat gtggacattt tittaaatcca aattgaatat 47100 

gcacatgact caaggagtica aatagtaccg taatcggttt atgataaaat coagtggttt 47160 

ggctgggtgt cqtggctcac acttgtaatc ccago accitt goggaggctga ggcaggtgga 47220 

to acctgaag to aggagttt gagaccagtc tacctacat ggtgaaacta citaaaataca 47280 

aaattagctg. g.gcatggtgg to catgcctg taatcc.cago tacttgg gag gotgagg cag 47.340 

gaga attgct tca accoggg agg cagaggit totggtogagc cqatato go a ttatttcaga 47400 

acaattittcc acaagatcag tdagtgctgt coaatagaca tataatacaa cccacataca 47.460 

tgacitttaca ttittcttgta gcc at agtag aaaaggtoaa aagaa.gcaga tigaaattaat 47520 

agcctgggca acaagagcaa aacco catct tittaaaaaat aaaataaaat atggtggttt 47580 

gctgtc.ccca cotcag acca tttctotggit citttctoatt gaccaccact cocaatctitt 47640 

gttctgctga ttgattacag cittgtatata totccatatt totaagcaaa atgtttatct 47700 

tttittaaatt tataaattct ttittattatt tttcagagac agggtottaa citctgtc.gcc 47760 

caggctggag tacagtggca ccatcgtagc ticact gtagc citcgaac toc toggctdaag 47820 

cagtctitcct gccitcc.gcct citcaggtagc tigagacitacg citacagg cac ataccaccat 47880 

gcc.ca.gctca aaatgtttat cittittgatac attatto gag accattatta aggtggatga 47940 

tittagtttitc ttaaacagoc atccccttitc tttitcctccc citctgcttca cc.gc.ccccat 48000 

tittcccaatig titttacctitt tdgittaaatc agtactcatt gtttacatta tittgcctctg 48060 

cacatagtca cagatagitat tdtactgtac totactgtgt ttcttttitta aac attattt 48120 

citgttgttaa taattgacitt tittaatttitt titcctattitt gttttittaaa gagatggggit 4818O 

cittacitat at tdcc.caggct agagttcagt ggctott.cgc ggg catgatc ccactgctoga 48240 

toagtacagg aattitccacc tactic cattt coaacctgga ccagttcacc ccttcttagg 48300 

caac citggtg gtc.ccc catt cocgg gaggit cagcatattg atgccaaact tagtgcggac 48360 

acco gatcgg cataacgcat gcagoccagg acticcitgggc ticaag cagtic citc.ccgggct 48420 

caag cagtcc toccaccitaa goctoccg.cg tagct gagac tacagacact toccaccaca 484.80 

ccaggittaat ttttgttgttt tttgtagagg taggggittittg ccatgttgtc. cag acto atc. 48540 

toaaacttct cagotcaagt gag cotcctg. cctoagctitc ccaagtagct g g g attatag 486.00 

acgcatgcca coacaccoca toataattgc ctitttitttitt aatttgcata attittctittg 48660 

tagcttittgc taatgttccc atatottctt atagocttac agaatgattt tocacaagat 48720 

cagtgagtgc tigtocagtag acatataata caaccoacat acatgattitt accittitttitt 48780 
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gtag coatag taaaaaaggt caaaagaagc agatgaaatt aatagitatct tttacittaac 48840 

ccagttcatt caaaatgtta tittcaataaa taggtoaatat ttaaaatact tdagatattt 48900 

tgcttittatt tatttcttitt gttactaagt cittcaaaatc caatgtgitat tttacactta 48960 

cagaac atct citttittagac togccacatg tagcticaggg titact gtatt goacagagtg 49020 

gtttcagttt caagtttittc cittggagaca toctacttga aattitccatt citccatgitat 49080 

citgggtggitt ggtotataga cittgccactc acagotgtca tottgag act ttctittgctt 49140 

ttcttctota ttggatatto agitttcctgg atttcagg to ttctoattitt cotctagtag 49 200 

ttttgttagg to atggttgg tatgg catgg ttgggatago gtgttcacac agctatotcg 49260 

tgagtcatac toctocaatc cagoct9.cto gottccc.gtg totgtcatgt agttgtcacc 49320 

citgctatotc. tcc citccagt ttittgcagaa attitcctttgtcttcactct tdgtottcct 49380 

citcc catccc ccatgitatcc tatatotttc. tctittcttgg tittatttcat cactcaggtg 49440 

gaaaagatgc ticcagtggat tactgggaaa agggggagca toggatgataa agg tatt gag 4.9500 

accttacacg tdagggaatt tttitttittitt ttttitttittg agacggagtt ttgctcittgt 49560 

ccaggttgga gtgcagtggc gccaactcgg citcactocaa cct coacctic ctdggttcaa 49 620 

gtgattcticc toccitcagoc toctoagtag citgggattac aggtoccc.gc caccacgc.cc 49 680 

agctaattitt ttgtatttitt aatagagacg aggtttcact gtgttggcca ggctggtott 49740 

gaactoctac titcaggcaat coacccacct cqgaatgttt ttattgtc.cc titctoattitc. 49800 

atgactgctg. g.gctaggitat agaatticcag aatcattgtt cittagaatct c galaggcatt 49860 

gcttcattgc tiggccagott toagtgttct tdcaaagttct gaagctgtgc taatcaccitc. 49920 

atcctttgaaagttgaactgt tttittctitcc cagaaactta cagaacattc. tctttgtc.cg 49.980 

cagaattctg ggattgcaat tactgtgcct tagaatgggit citgtttittat cattatgaag 500 40 

agtactggat g g g togggag gttittcttga attacttctt gatgttittct titccttgitat 50100 

tttitttgttt gctaattittc tatttitttitt tottggittta citttcttggg cagggggatt 50 160 

tottctactt atatttgatt cittcagttga gcttgtcatt tittgctatot tatttittaag 50 220 

tittc.gagaga catctttgtt ttatataaca ttctgttctt aatacataga tigcaagatct 50280 

tittctittctgagtatattaa tatgtatttg aaatctittct attctotgca gtttgtttcc 50.340 

cccaagggitt tttitttittitt totggitttitt gtttitttgtt tittatgttag agactittcct 50 400 

gttatatotg gtcatcagtg gtacctgcat gtggtggaga gtaggggctt attggagtat 50 460 

gaga accittg agcaggtota aggagcctgt caa.cactg.cg citggccticag g gcctictagg 50520 

gaggct gcca gttgttgcatt citgaggatac cittittggttg togc ctitttgt ctogtoagat 50580 

tatctagaga tigctotgcct cotacctgga ggaga agggit citagctgcca gcggtgtgag 50 640 

tgtc.tc.ttgg ggaaaaggac to gagttcct ggtgtttggc titgtgitatgg cc.gcttaccc. 50700 

catttittggit ggagcgctca catctitccac tatgccaaca gtcttgctg.c agttcataga 50760 

ccttctggitt tacatttittc cagaaagtat gtctittagat ttctgcagaa gitotgag gag 50820 

catggaagga gcttggggaa toagatggca atcCaggtot toccagatgg citctacctitt 50880 

atcc cctoca gggaatcc.ca citcct cottc ctdactggga gcacago cag agccttggga 50940 

ggaatctgga gtggaaatct c ggg.cggtct ggctttctta citgttcactt gtaattittgc 51 000 

tittctoacaa citgccaacca citaatcagoc tdattitccag ctitccagaat tctattgctg. 51060 
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accotggatc. tctagotttit gctatagttg citctaattag g gaataatct tdtctittaat 53400 

attcctittgc tacattttitt aacatttctt atctaaatgg ttittatgaat cagttttaca 53460 

gagaaaaaaa accagtattt aaaatattot to caggggct ggtocaagta cagtagtgtt 53520 

tacaactatg tdatcacaac cagttacaga tittctttgtt cottcto cat coccactgct 53580 

ttacttgact agccaaaaaa aaaaaaaaaa aaagttatto cagggaaaca attctocaac 53640 

tttittcactc ccaatctoac toctottatc titcctccc.gt acticcitatcc toctoccgta 53700 

citccitatcct cotcccctac toctatocto cagtagaaac agtcatttgc tigtgaaggitt 53760 

atgggggaga atgagt caag gtagaagg to acctgct gcc cagotcacag togctgctggit 53820 

gatgacagoa gtccacagtt acagg cactt gctgaac gag gggctctgta tacacct cag 53880 

citcattgact cittcccacaa coctottgtc accitaccatt tag caaatga aaaaaccaag 539 40 

gctctgaggit gagttgtttg cccagagtica cccagtgctd tttgaaccoa citcacataac 54000 

caaccaatac cattatgtaa tttittgaggit cittittatcto tgttgatccac titaaaaatta 54060 

to caagtatc tittatttgta citaagcctico ataatgagaa acagtgttcc agatggtggc 5 4 120 

tagttittcaa agacatctot citttggaatt cittctittaga acaaaaag.cc ccagaccact 54 180 

tatccc.catt catatoccct ttgg acctag g gagaaggta citatttatag gtgatcacct 54240 

gagtttattg toccittgttgc tigtgccagaa ataaaggtoc coacctgctc titattagctc. 54.300 

tactalacagg ataaggaaag toggcc citcag agagctactg. cittttgttgac aaacaaatga 54360 

tacaagaaaa aaaaagtggc tittittaattt tagtgacctg g g g cagg act tccaaatgaa 54 420 

agtttattitc taaaaactaa aaggtaaatt taatatactt toagtgtttg g g cittaaatt 54480 

citctittcaag tdtctttgttg atatgctotg aattittaaaa atttagaatc attgaagttc. 54540 

attatactitg aactittaaaa aaaaaaaaca aaaacctcgt ataaaggtoa agg tatgact 54 600 

tdatgctgct gtgtact tag gtcatttaat cittcaaacca citggatagag gttaggttga 54660 

agttctgatct taaatcctac citact.gtagc ticattgtacc agcaa.cagot gtagg gacta 54.720 

ggtggaattic atggtgggitt ttgttcccitt ttaaagattg aag coaccat attittctgcc 54780 

citctaaaagt titatgtcago caggcatggg togct cacac ttgtaatc.cc agc actittgg 54840 

ggaggctgag gtgggtggat cacttgaggc caggagttcg agaccagoct g gccaa.cat g 54900 

gtgaaaccoc atctotacta aaaatagaaa aattaggtga gcatcgtggc ctd.cgc.ctdt 54960 

aatcc.ca.gct acticgg gagg citgaggcagg agaaacattt gaatc.cggga gatggaggct 55020 

gcagtgagct gagaacatgc cactgcactc cagcctdggit gacagagtga gactcittgac 55 080 

toaaaaaaaa aagttatgcatcagagaaca gatcctittga tigcccitccitc td.ccctgaaa 55 140 

ggitttittggg g gagagtaat aagtatcaca acaagatatg acct gagaac agattitc.cca 55200 

gatagg acat gatccatgtt ttaatatggc titactgctgttgcttcatag tdtgaagctt 55260 

cag acactitc tdaaaaccot titcagaaaat cocagtogcc ccatactgat gactaatcto 55320 

aactaaaaca gggcttcago cagtgtgaat gccactaatg ccaccaactic acctttgctt 55380 

ttctgtaggg tatgcaccitg tatgtacaca ttcagotttt cogggattaa cctotgagtt 55440 

citggitttgtc tittcagttga ccatagtcgg attaaactac atcaagaaga taatgacitat 55500 

atcaacgcta gtttgataaa aatggaagaa goccaaagga gttacattct tacccaggta 55560 

agcagattgt citgaattittc tatttaatgt caatttaaga gtttgag agit gctgttatcc 55 620 




































































