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(57) ABSTRACT 

Compounds, compositions and methods are provided for 
modulating the expression of transthyretin. The composi 
tions comprise oligonucleotides, targeted to nucleic acid 
encoding transthyretin. Methods of using these compounds 
for modulation of transthyretin expression and for diagnosis 
and treatment of diseases and conditions associated with 
expression of transthyretin are provided. 
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MODULATION OF TRANSTHYRETIN 
EXPRESSION 

RELATED APPLICATIONS 

0001. This application claims the benefit of priority to 
U.S. provisional patent application Ser. No. 60/559,863, 
filed Apr. 5, 2004, which is incorporated herein by reference 
in its entirety. 

INCORPORATION OF SEQUENCE LISTING 

0002. A computer-readable form of the sequence listing, 
on diskette, containing the file named RTS-0531US Se 
quence Listing..txt, which is 35,328 bytes (measured in 
MS-DOS) and was created on Mar. 31, 2005, is herein 
incorporated by reference. 

FIELD OF THE INVENTION 

0003. The present invention provides compositions and 
methods for modulating the expression of transthyretin. In 
particular, this invention relates to antisense compounds, 
particularly oligonucleotide compounds, which, in preferred 
embodiments, hybridize with nucleic acid molecules encod 
ing transthyretin. Such compounds are shown herein to 
modulate the expression of transthyretin. 

BACKGROUND OF THE INVENTION 

0004 Steroid hormones, thyroid hormones, retinoids, 
and vitamin Dare small hydrophobic molecules that serve as 
important signaling molecules throughout the body. 
Although all of these molecules are insoluble in water, they 
are made soluble for transport in the bloodstream and other 
extracellular fluids by binding to specific carrier proteins, 
from which they dissociate before entering a target cell. One 
Such carrier protein is transthyretin. 
0005 Transthyretin (also known as TTR; TTR, prealbu 
min; prealbumin, thyroxine; PALB; TBPA; HST2651; amy 
loidosis 1, included; dysprealbuminemic euthyroidal hyper 
thyroXinemia, included; hyperthytoxinemia, 
dysprealbuminemic, included; hyperthytoxinemia, dystran 
Sthyretinemic, included; amyloid polyneuropathy, multiple 
forms, included; Senile Systemic amyloidosis, included) is a 
homotetrameric transport protein found in the extracellular 
fluids of vertebrates (Palha, Clin Chem LabMed, 2002, 40, 
1292-1300). 
0006 Transthyretin was first identified as the major thy 
roid hormone carrier in the cerebrospinal fluid (CSF) and in 
the serum (Palha, Clin Chem Lab Med, 2002, 40, 1292 
1300; Seibert, J. Biol. Chem, 1942, 143,29-38). Transthyre 
tin was cloned from adult human cDNA libraries and the 
gene was Subsequently mapped to chromosome region 
18q11.2-q12.1 (Mita et al., Biochem Biophy's Res Commun, 
1984, 124, 558-564; Sparkes et al., Hum Genet, 1987, 75, 
151-154; Whitehead et al., Mol Biol Med, 1984, 2,411-423). 
0007. The liver and the choroid plexus are the primary 
sites of transthyretin synthesis in humans (Palha, Clin Chem 
Lab Med, 2002, 40, 1292-1300). 
0008 Transthyretin that is synthesized in the liver is 
Secreted into the blood, whereas transthyretin originating in 
the choroid plexus is destined for the CSF. In the choroid 
plexus, transthyretin Synthesis represents about 20% of total 
local protein synthesis and as much as 25% of the total CSF 
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protein (Dickson et al., J Biol Chem, 1986, 261,3475-3478). 
Transthyretin synthesis has also been identified in the yolk 
sac of developing rats (Soprano et al., Proc Natl Acad Sci 
USA, 1986, 83,7330-7334); the retina, ciliar body and optic 
nerve regions of bovine and rat eyes (Martone et al., 
Biochem Biophy's Res Commun, 1988, 151,905-912; Ong et 
al., Biochemistry, 1994, 33, 1835-1842); human and porcine 
pancreatic islets (Jacobsson et al., J. Histochem Cytochem, 
1989, 37, 31-37) and, in minor amounts, in the stomach, 
heart, Skeletal muscle, and spleen of rats (Soprano et al., J 
Biol Chem, 1985, 260, 11793-11798). 
0009. It is currently believed that transthyretin serves as 
a hormone reservoir. AS demand for thyroid hormone 
increases, transthyretin increases the transport and release of 
hormone to targets Such as brain, kidney, and cardiac tissues, 
thereby ensuring a uniform hormone distribution within the 
cells in each of these tissues (Palha, Clin Chem Lab Med, 
2002, 40, 1292-1300). Transthyretin transports the thyroid 
hormones triiodothyronine (T) and thyroxine (T) as well 
as the retinol/retinol-binding protein complex. A mouse 
Strain deficient in transthyretin is viable and fertile, yet 
exhibits significantly depressed levels of Serum retinol, 
retinol-binding protein, and thyroid hormone, confirming 
transthyretin's role in maintaining normal levels of these 
metabolites in circulating plasma (Episkopou et al., Proc 
Natl Acad Sci USA, 1993, 90, 2375-2379). In addition to 
Serving as a transport protein, transthyretin has been 
reported to have a variety of other functions, including: 
inhibiting interleukin-1 production in monocytes and endot 
helial cells (Borish et al., Inflammation, 1992, 16, 471-484); 
involvement in the metabolism of the environmental pollut 
ant polyhalogenated biphenyl(Brouwer and Van den Berg, 
Toxicol Appl Pharmacol, 1986, 85, 301-312); and binding 
pterins (Emstrom et al., FEBS Lett, 1995, 360, 177-182). 
Furthermore, in recent years a link between transthyretin and 
lipoprotein biology has become increasingly apparent. A 
fraction of plasma transthyretin circulates in high density 
lipoproteins (HDL) through binding to apolipoprotein A-1 
(Sousa et al., J Biol Chem, 2000, 275, 38176-38181), and 
transthyretin has been shown to proteolytically process 
apolipoprotein A-1 (Liz et al., J Biol Chem, 2004). Further 
more, transthyretin reabsorption by the kidneyS is mediated 
by the lipoprotein receptor megalin (Sousa et al., J Biol 
Chem, 2000,275,38176-38181). This reabsorption serves as 
a means for preventing hormone loSS in urine. Finally, the 
major site of degradation for both transthyretin and lipopro 
teins is the liver. There is considerable evidence that hepatic 
uptake of both transthyretin and lipoproteins is mediated by 
an as yet unidentified lipoprotein receptor, Suggesting a 
shared degradation pathway (Sousa and Saraiva, J Biol 
Chem, 2001, 276, 14420-14425). 
0010 Transthyretin is associated with both local and 
Systemic amyloidosis, a disorder characterized by extracel 
lular Systemic deposition of mutated or wild-type transthyre 
tin as amyloid fibrils (Cornwell et al., Biochem BiophyS Res 
Commun, 1988, 154, 648-653; Saraiva et al., J. Clin Invest, 
1984, 74, 104-119; Yazaki et al., Muscle Nerve, 2003, 28, 
438-442), leading to organ dysfunction and death. Senile 
Systemic amyloidosis is a sporadic disorder resulting from 
the extracellular deposition of wild-type transthyretin fibrils 
in cardiac and other tissues. Over 80 mutations in transthyre 
tin are associated with familial amyloidotic polyneuropathy 
and cardiomyopathy. In most of these cases, inheritance is 
autosomal dominant (Reixach et al., Proc Natl Acad Sci 
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USA, 2004, 101, 2817-2822). Jiang et al (Jiang et al., Proc 
Natl AcadSci USA, 2001, 98, 14943-14948) demonstrated 
that the variant with a valine to isoleucine mutation at amino 
acid 122 (Val122Ile), which is among the most common 
amyloidogenic mutations worldwide, increases the Velocity 
of rate-limiting tetramer dissociation, thereby resulting in 
accelerated amyloidogenesis. This finding Suggests the poS 
Sibility that treatments for transthyretin-related amyloidoses 
may include Small molecules that Stabilize the tetrameric 
form (Adamski-Wemer et al., J Med Chem, 2004, 47, 
355-374; Altland and Winter, Neurogenetics, 1999, 2, 183 
188). Small molecule stabilizers were also shown to be of 
use in preventing the formation of amyloid fibrils of the 
wildtype transthyretin (Reixach et al., Proc Natl Acad Sci 
USA, 2004, 101, 2817-2822). Other common transthyretin 
mutations associated with amyloidosis include Val30Met 
and Gluo1 LyS. In vitro Studies have shown Success using 
ribozymes to specifically target and inhibit the expression of 
the Glué1Lys and Val30Met variants (Propsting et al., 
Biochem Biophy's Res Commun, 1999, 260,313-317; Tanaka 
et al., J Neurol Sci, 2001, 183, 79-84). Single-stranded 
oligonucleotides have been used both in vitro and in vivo to 
correct single-base mutation (Val30Met) in transthyretin to 
the wild-type form through targeted recombination (Naka 
mura et al., Gene Ther; 2004). The success of this therapy 
was limited, however, with gene conversion rates of 11% in 
vitro and 9% in vivo. These levels are not sufficient for 
Suppression of the variant transthyretin in clinical terms 
(Nakamura et al., Gene Ther; 2004). 
0.011 Thus liver transplantation is currently the only 
available therapy for familial amyloidotic polyneuropathy. 
However, this therapy is associated with Several problems, 
and does not address conditions which are caused by tran 
Sthyretin variant production in tissues other than liver 
(Yazaki et al., Muscle Nerve, 2003, 28, 438-442). Conse 
quently, there remains an unmet need for agents capable of 
effectively modulating transthyretin expression (Nakamura 
et al., Gene Ther; 2004, Tanaka et al., J NeurolSci, 2001, 
183, 79-84). 
0012. The PCT publication WO200259621 and the US 
pre-grant publication 2002.0160394 claim pharmaceutical 
compositions for treating obesity, comprising an antisense 
oligonucleotide that hybridizes to a polynucleotide encoding 
transthyretin and reduces expression of the polynucleotide. 
Also claimed is the use of Said oligonucleotide in the 
manufacture of a medicament for treating obesity (Wu, 
2002). 
0013 The U.S. Pat. No. 5,744,368 discloses a primer of 
22 nucleotides in length targeted to EXOn 4 of transthyretin 
(Goldgaber et al., 1998). 
0.014) Antisense technology is an effective means of 
reducing the expression of Specific gene products and there 
fore is uniquely useful in a number of therapeutic, diagnos 
tic, and research applications for the modulation of tran 
Sthyretin expression. The present invention provides 
compositions and methods for modulating transthyretin 
expression. 

SUMMARY OF THE INVENTION 

0.015 The present invention is directed to antisense com 
pounds, especially nucleic acid and nucleic acid-like oligo 
mers, which are targeted to a nucleic acid encoding tran 
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Sthyretin, and which modulate the expression of 
transthyretin. Pharmaceutical and other compositions com 
prising the compounds of the invention are also provided. 
Further provided are methods of screening for modulators of 
transthyretin and methods of modulating the expression of 
transthyretin in cells, tissueS or animals comprising contact 
ing Said cells, tissueS or animals with one or more of the 
compounds or compositions of the invention. Methods of 
treating an animal, particularly a human, Suspected of hav 
ing or being prone to a disease or condition associated with 
expression of transthyretin are also Set forth herein. Such 
methods comprise administering a therapeutically or pro 
phylactically effective amount of one or more of the com 
pounds or compositions of the invention to the perSon in 
need of treatment. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0016 A. Overview of the Invention 
0017. The present invention employs antisense com 
pounds, preferably oligonucleotides and Similar species for 
use in modulating the function or effect of nucleic acid 
molecules encoding transthyretin. This is accomplished by 
providing oligonucleotides which Specifically hybridize 
with one or more nucleic acid molecules encoding tran 
Sthyretin. AS used herein, the terms “target nucleic acid” and 
"nucleic acid molecule encoding transthyretin' have been 
used for convenience to encompass DNA encoding tran 
sthyretin, RNA (including pre-mRNA and mRNA or por 
tions thereof) transcribed from such DNA, and also cDNA 
derived from such RNA. The hybridization of a compound 
of this invention with its target nucleic acid is generally 
referred to as “antisense”. Consequently, the preferred 
mechanism believed to be included in the practice of Some 
preferred embodiments of the invention is referred to herein 
as “antisense inhibition.” Such antisense inhibition is typi 
cally based upon hydrogen bonding-based hybridization of 
oligonucleotide Strands or Segments Such that at least one 
Strand or Segment is cleaved, degraded, or otherwise ren 
dered inoperable. In this regard, it is presently preferred to 
target Specific nucleic acid molecules and their functions for 
Such antisense inhibition. 

0018. The functions of DNA to be interfered with can 
include replication and transcription. Replication and tran 
Scription, for example, can be from an endogenous cellular 
template, a vector, a plasmid construct or otherwise. The 
functions of RNA to be interfered with can include functions 
such as translocation of the RNA to a site of protein 
translation, translocation of the RNA to sites within the cell 
which are distant from the site of RNA synthesis, translation 
of protein from the RNA, splicing of the RNA to yield one 
or more RNA species, and catalytic activity or complex 
formation involving the RNA which may be engaged in or 
facilitated by the RNA. One preferred result of such inter 
ference with target nucleic acid function is modulation of the 
expression of transthyretin. In the context of the present 
invention, “modulation” and “modulation of expression” 
mean either an increase (Stimulation) or a decrease (inhibi 
tion) in the amount or levels of a nucleic acid molecule 
encoding the gene, e.g., DNA or RNA. Inhibition is often the 
preferred form of modulation of expression and mRNA is 
often a preferred target nucleic acid. 
0019. In the context of this invention, “hybridization” 
means the pairing of complementary Strands of oligomeric 
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compounds. In the present invention, the preferred mecha 
nism of pairing involves hydrogen bonding, which may be 
Watson-Crick, Hoogsteen or reversed Hoogsteen hydrogen 
bonding, between complementary nucleoside or nucleotide 
bases (nucleobases) of the Strands of oligomeric compounds. 
For example, adenine and thymine are complementary 
nucleobases which pair through the formation of hydrogen 
bonds. Hybridization can occur under varying circum 
StanceS. 

0020. An antisense compound is specifically hybridizable 
when binding of the compound to the target nucleic acid 
interferes with the normal function of the target nucleic acid 
to cause a loSS of activity, and there is a Sufficient degree of 
complementarity to avoid non-specific binding of the anti 
Sense compound to non-target nucleic acid Sequences under 
conditions in which Specific binding is desired, i.e., under 
physiological conditions in the case of in Vivo assays or 
therapeutic treatment, and under conditions in which assays 
are performed in the case of in vitro assayS. 

0021. In the present invention the phrase “stringent 
hybridization conditions” or “stringent conditions” refers to 
conditions under which a compound of the invention will 
hybridize to its target Sequence, but to a minimal number of 
other Sequences. Stringent conditions are Sequence-depen 
dent and will be different in different circumstances and in 
the context of this invention, “Stringent conditions” under 
which oligomeric compounds hybridize to a target Sequence 
are determined by the nature and composition of the oligo 
meric compounds and the assays in which they are being 
investigated. 

0022 “Complementary,” as used herein, refers to the 
capacity for precise pairing between two nucleobases of an 
oligomeric compound. For example, if a nucleobase at a 
certain position of an oligonucleotide (an oligomeric com 
pound), is capable of hydrogen bonding with a nucleobase 
at a certain position of a target nucleic acid, Said target 
nucleic acid being a DNA, RNA, or oligonucleotide mol 
ecule, then the position of hydrogen bonding between the 
oligonucleotide and the target nucleic acid is considered to 
be a complementary position. The oligonucleotide and the 
further DNA, RNA, or oligonucleotide molecule are 
complementary to each other when a Sufficient number of 
complementary positions in each molecule are occupied by 
nucleobases which can hydrogen bond with each other. 
Thus, “specifically hybridizable” and “complementary” are 
terms which are used to indicate a Sufficient degree of 
precise pairing or complementarity over a Sufficient number 
of nucleobaseS Such that Stable and Specific binding occurs 
between the oligonucleotide and a target nucleic acid. 

0023. It is understood in the art that the sequence of an 
antisense compound need not be 100% complementary to 
that of its target nucleic acid to be specifically hybridizable. 
Moreover, an oligonucleotide may hybridize over one or 
more Segments Such that intervening or adjacent Segments 
are not involved in the hybridization event (e.g., a loop 
Structure or hairpin structure). It is preferred that the anti 
Sense compounds of the present invention comprise at least 
70%, or at least 75%, or at least 80%, or at least 85% 
Sequence complementarity to a target region within the 
target nucleic acid, more preferably that they comprise at 
least 90% sequence complementarity and even more pref 
erably comprise at least 95% or at least 99% sequence 
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complementarity to the target region within the target 
nucleic acid Sequence to which they are targeted. For 
example, an antisense compound in which 18 of 20 nucleo 
bases of the antisense compound are complementary to a 
target region, and would therefore Specifically hybridize, 
would represent 90 percent complementarity. In this 
example, the remaining noncomplementary nucleobases 
may be clustered or interspersed with complementary 
nucleobases and need not be contiguous to each other or to 
complementary nucleobases. Percent complementarity of an 
antisense compound with a region of a target nucleic acid 
can be determined routinely using BLAST programs (basic 
local alignment search tools) and PowerBLAST programs 
known in the art (Altschul et al., J. Mol. Biol., 1990, 215, 
403-410; Zhang and Madden, Genome Res., 1997, 7, 649 
656). 
0024 Percent homology, sequence identity or comple 
mentarity, can be determined by, for example, the Gap 
program (Wisconsin Sequence Analysis Package, Version 8 
for Unix, Genetics Computer Group, University Research 
Park, Madison Wis.), using default settings, which uses the 
algorithm of Smith and Waterman (Adv. Appl. Math., 1981, 
2, 482-489). In some preferred embodiments, homology, 
Sequence identity or complementarity, is between about 80% 
and about 90%. In some preferred embodiments, homology, 
Sequence identity or complementarity, is about 90%, about 
92%, about 94%, about 95%, about 96%, about 97%, about 
98%, about 99% or about 100%. 

0025 B. Compounds of the Invention 

0026. According to the present invention, antisense com 
pounds include antisense oligomeric compounds, antisense 
oligonucleotides, ribozymes, external guide sequence (EGS) 
oligonucleotides, alternate Splicers, primers, probes, and 
other oligomeric compounds which hybridize to at least a 
portion of the target nucleic acid. AS Such, these compounds 
may be introduced in the form of Single-Stranded, double 
Stranded, circular or hairpin oligomeric compounds and may 
contain Structural elements Such as internal or terminal 
bulges or loops. Once introduced to a System, the com 
pounds of the invention may elicit the action of one or more 
enzymes or Structural proteins to effect modification of the 
target nucleic acid. 

0027. One non-limiting example of such an enzyme is 
RNASe H, a cellular endonuclease which cleaves the RNA 
strand of an RNA:DNA duplex. It is known in the art that 
single-stranded antisense compounds which are “DNA-like” 
elicit RNASe H. Activation of RNase H, therefore, results in 
cleavage of the RNA target, thereby greatly enhancing the 
efficiency of oligonucleotide-mediated inhibition of gene 
expression. Similar roles have been postulated for other 
ribonucleases such as those in the RNase III and ribonu 
clease L family of enzymes. 

0028. While the preferred form of antisense compound is 
a single-Stranded antisense oligonucleotide, in many Species 
the introduction of double-Stranded Structures, Such as 
double-stranded RNA (dsRNA) molecules, has been shown 
to induce potent and Specific antisense-mediated reduction 
of the function of a gene or its associated gene products. This 
phenomenon occurs in both plants and animals and is 
believed to have an evolutionary connection to viral defense 
and transposon Silencing. 
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0029. The first evidence that dsRNA could lead to gene 
Silencing in animals came in 1995 from work in the nema 
tode, Caenorhabditis elegans (Guo and Kempheus, Cell, 
1995, 81, 611-620). 
0030 Montgomery et al. have shown that the primary 
interference effects of dsRNA are posttranscriptional (Mont 
gomery et al., Proc. Natl. Acad. Sci. USA, 1998, 95, 15502 
15507). The posttranscriptional antisense mechanism 
defined in Caenorhabditis elegans resulting from exposure 
to double-stranded RNA (dsRNA) has since been designated 
RNA interference (RNAi). This term has been generalized to 
mean antisense-mediated gene Silencing involving the intro 
duction of dsRNA leading to the Sequence-specific reduction 
of endogenous targeted mRNA levels (Fire et al., Nature, 
1998, 391, 806-811). Recently, it has been shown that it is, 
in fact, the Single-Stranded RNA oligomers of antisense 
polarity of the dsRNAS which are the potent inducers of 
RNAi (Tijsterman et al., Science, 2002, 295, 694-697). 
0031. The antisense compounds of the present invention 
also include modified compounds in which a different base 
is present at one or more of the nucleotide positions in the 
compound. For example, if the first nucleotide is an adenos 
ine, modified compounds may be produced which contain 
thymidine, guanosine or cytidine at this position. This may 
be done at any of the positions of the antisense compound. 
These compounds are then tested using the methods 
described herein to determine their ability to inhibit expres 
sion of transthyretin mRNA. 
0032. In the context of this invention, the term “oligo 
meric compound” refers to a polymer or oligomer compris 
ing a plurality of monomeric units. In the context of this 
invention, the term "oligonucleotide' refers to an oligomer 
or polymer of ribonucleic acid (RNA) or deoxyribonucleic 
acid (DNA) or mimetics, chimeras, analogs and homologs 
thereof. This term includes oligonucleotides composed of 
naturally occurring nucleobases, Sugars and covalent inter 
nucleoside (backbone) linkages as well as oligonucleotides 
having non-naturally occurring portions which function 
Similarly. Such modified or Substituted oligonucleotides are 
often preferred over native forms because of desirable 
properties Such as, for example, enhanced cellular uptake, 
enhanced affinity for a target nucleic acid and increased 
Stability in the presence of nucleases. 
0.033 While oligonucleotides are a preferred form of the 
antisense compounds of this invention, the present invention 
comprehends other families of antisense compounds as well, 
including but not limited to oligonucleotide analogs and 
mimetics Such as those described herein. 

0034. The antisense compounds in accordance with this 
invention preferably comprise from about 8 to about 80 
nucleobases (i.e. from about 8 to about 80 linked nucleo 
sides). One of ordinary skill in the art will appreciate that the 
invention embodies compounds of 8, 9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 
31, 32, 33, 34,35, 36, 37,38, 39, 40, 41, 42, 43, 44, 45, 46, 
47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,58, 59, 60, 61, 62, 
63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74, 75, 76, 77, 78, 
79, or 80 nucleobases in length. 
0035) In one preferred embodiment, the antisense com 
pounds of the invention are 13 to 50 nucleobases in length. 
One having ordinary skill in the art will appreciate that this 
embodies compounds of 13 to 50 nucleobases in length, 
inclusive as detailed above. 
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0036). In another preferred embodiment, the antisense 
compounds of the invention are 15 to 30 nucleobases in 
length. One having ordinary skill in the art will appreciate 
that this embodies compounds of 15 to 30 nucleobases in 
length, inclusive as detailed above. 
0037 Particularly preferred compounds are oligonucle 
otides from about 13 to about 50 nucleobases, even more 
preferably those comprising from about 15 to about 30 
nucleobases. 

0038 Antisense compounds 8-80 nucleobases in length 
comprising a stretch of at least eight (8) consecutive nucleo 
bases Selected from within the illustrative antisense com 
pounds are considered to be Suitable antisense compounds as 
well. 

0039 Exemplary preferred antisense compounds include 
oligonucleotide Sequences that comprise at least the 8 con 
secutive nucleobases from the 5'-terminus of one of the 
illustrative preferred antisense compounds (the remaining 
nucleobases being a consecutive Stretch of the same oligo 
nucleotide beginning immediately upstream of the 5'-termi 
nus of the antisense compound which is specifically hybrid 
izable to the target nucleic acid and continuing until the 
oligonucleotide contains about 8 to about 80 nucleobases). 
Similarly preferred antisense compounds are represented by 
oligonucleotide Sequences that comprise at least the 8 con 
secutive nucleobases from the 3'-terminus of one of the 
illustrative preferred antisense compounds (the remaining 
nucleobases being a consecutive stretch of the same oligo 
nucleotide beginning immediately downstream of the 3'-ter 
minus of the antisense compound which is specifically 
hybridizable to the target nucleic acid and continuing until 
the oligonucleotide contains about 8 to about 80 nucleo 
bases). It is also understood that preferred antisense com 
pounds may be represented by oligonucleotide Sequences 
that comprise at least 8 consecutive nucleobases from an 
internal portion of the Sequence of an illustrative preferred 
antisense compound, and may extend in either or both 
directions until the oligonucleotide contains about 8 to about 
80 nucleobases. 

0040. One having skill in the art armed with the preferred 
antisense compounds illustrated herein will be able, without 
undue experimentation, to identify further preferred anti 
Sense compounds. 
0041 C. Targets of the Invention 
0042 “Targeting” an antisense compound to a particular 
nucleic acid molecule, in the context of this invention, can 
be a multistep process. The process usually begins with the 
identification of a target nucleic acid whose function is to be 
modulated. This target nucleic acid may be, for example, a 
cellular gene (or mRNA transcribed from the gene) whose 
expression is associated with a particular disorder or disease 
State, or a nucleic acid molecule from an infectious agent. In 
the present invention, the target nucleic acid encodes tran 
Sthyretin. 

0043. The targeting process usually also includes deter 
mination of at least one target region, Segment, or site within 
the target nucleic acid for the antisense interaction to occur 
Such that the desired effect, e.g., modulation of expression, 
will result. Within the context of the present invention, the 
term “region' is defined as a portion of the target nucleic 
acid having at least one identifiable Structure, function, or 
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characteristic. Within regions of target nucleic acids are 
Segments. "Segments' are defined as Smaller or Sub-portions 
of regions within a target nucleic acid. “Sites, as used in the 
present invention, are defined as positions within a target 
nucleic acid. 

0044 Since, as is known in the art, the translation ini 
tiation 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 transcribed from a gene encoding 
transthyretin, regardless of the Sequence(s) of Such codons. 
It is also known in the art that a translation termination 
codon (or "stop codon”) of a gene may have one of three 
sequences, i.e., 5'-UAA, 5'-UAG and 5'-UGA (the corre 
sponding DNA sequences are 5'-TAA, 5'-TAG and 5'-TGA, 
respectively). 

004.5 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 con 
tiguous nucleotides in either direction (i.e., 5' or 3') from a 
translation initiation codon. Similarly, the terms "Stop codon 
region' and "translation termination codon region” refer to 
a portion of Such an mRNA or gene that encompasses from 
about 25 to about 50 contiguous nucleotides in either 
direction (i.e., 5' or 3') from a translation termination codon. 
Consequently, the “start codon region’ (or “translation ini 
tiation codon region') and the “stop codon region’ (or 
“translation termination codon region') are all regions 
which may be targeted effectively with the antisense com 
pounds of the present invention. 

0046) The open reading frame (ORF) or “coding region,” 
which is known in the art to refer to the region between the 
translation initiation codon and the translation termination 
codon, is also a region which may be targeted effectively. 
Within the context of the present invention, a preferred 
region is the intragenic region encompassing the translation 
initiation or termination codon of the open reading frame 
(ORF) of a gene. 
0047. 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 corre 
sponding 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 transla 
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tion termination codon and 3' end of an mRNA (or corre 
sponding nucleotides on the gene). The 5' cap Site of an 
mRNA comprises an N7-methylated guanosine residue 
joined to the 5'-most residue of the mRNA via a 5'-5' 
triphosphate linkage. The 5' cap region of an mRNA is 
considered to include the 5' cap structure itself as well as the 
first 50 nucleotides adjacent to the cap Site. It is also 
preferred to target the 5' cap region. 
0048 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. Targeting splice 
Sites, i.e., intron-exon junctions or exon-intron junctions, 
may also be particularly useful in Situations where aberrant 
Splicing is implicated in disease, or where an overproduction 
of a particular splice product is implicated in disease. 
Aberrant fusion junctions due to rearrangements or deletions 
are also preferred target Sites. mRNA transcripts produced 
via the process of splicing of two (or more) mRNAS from 
different gene Sources are known as “fusion transcripts”. It 
is also known that introns can be effectively targeted using 
antisense compounds targeted to, for example, DNA or 
pre-mRNA. 

0049. It is also known in the art that alternative RNA 
transcripts can be produced from the Same genomic region 
of DNA. These alternative transcripts are generally known 
as “variants”. More specifically, “pre-mRNA variants” are 
transcripts produced from the same genomic DNA that differ 
from other transcripts produced from the same genomic 
DNA in either their start or stop position and contain both 
intronic and eXonic Sequence. 
0050. Upon excision of one or more exon or intron 
regions, or portions thereof during splicing, pre-mRNA 
variants produce Smaller “mRNA variants”. Consequently, 
mRNA variants are processed pre-mRNA variants and each 
unique pre-mRNA variant must always produce a unique 
mRNA variant as a result of splicing. These mRNA variants 
are also known as “alternative Splice variants'. If no splicing 
of the pre-mRNA variant occurs then the pre-mRNA variant 
is identical to the mRNA variant. 

0051. It is also known in the art that variants can be 
produced through the use of alternative Signals to Start or 
stop transcription and that pre-mRNAS and mRNAS can 
possess more that one Start codon or Stop codon. Variants 
that originate from a pre-mRNA or mRNA that use alterna 
tive Start codons are known as "alternative start variants' of 
that pre-mRNA or mRNA. Those transcripts that use an 
alternative Stop codon are known as "alternative Stop vari 
ants” of that pre-mRNA or mRNA. One specific type of 
alternative stop variant is the “polyA variant” in which the 
multiple transcripts produced result from the alternative 
Selection of one of the “polyA stop signals' by the tran 
Scription machinery, thereby producing transcripts that ter 
minate at unique polyA sites. Within the context of the 
invention, the types of variants described herein are also 
preferred target nucleic acids. 
0052 The locations on the target nucleic acid to which 
the preferred antisense compounds hybridize are hereinbe 
low referred to as "preferred target Segments.” AS used 
herein the term “preferred target Segment' is defined as at 
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least an 8-nucleobase portion of a target region to which an 
active antisense compound is targeted. While not wishing to 
be bound by theory, it is presently believed that these target 
Segments represent portions of the target nucleic acid which 
are accessible for hybridization. 
0.053 While the specific sequences of certain preferred 
target Segments are Set forth herein, one of skill in the art 
will recognize that these Serve to illustrate and describe 
particular embodiments within the Scope of the present 
invention. Additional preferred target Segments may be 
identified by one having ordinary skill. 
0.054 Target segments 8-80 nucleobases in length com 
prising a stretch of at least eight (8) consecutive nucleobases 
Selected from within the illustrative preferred target Seg 
ments are considered to be Suitable for targeting as well. 
0055 Target segments can include DNA or RNA 
Sequences that comprise at least the 8 consecutive nucleo 
bases from the 5'-terminus of one of the illustrative preferred 
target segments (the remaining nucleobases being a con 
secutive stretch of the same DNA or RNA beginning imme 
diately upstream of the 5'-terminus of the target Segment and 
continuing until the DNA or RNA contains about 8 to about 
80 nucleobases). Similarly preferred target segments are 
represented by DNA or RNA sequences that comprise at 
least the 8 consecutive nucleobases from the 3'-terminus of 
one of the illustrative preferred target segments (the remain 
ing nucleobases being a consecutive Stretch of the same 
DNA or RNA beginning immediately downstream of the 
3'-terminus of the target Segment and continuing until the 
DNA or RNA contains about 8 to about 80 nucleobases). It 
is also understood that preferred antisense target Segments 
may be represented by DNA or RNA sequences that com 
prise at least 8 consecutive nucleobases from an internal 
portion of the Sequence of an illustrative preferred target 
Segment, and may extend in either or both directions until 
the oligonucleotide contains about 8 to about 80 nucleo 
bases. One having skill in the art armed with the preferred 
target Segments illustrated herein will be able, without undue 
experimentation, to identify further preferred target Seg 
mentS. 

0056. Once one or more target regions, Segments or sites 
have been identified, antisense compounds are chosen which 
are Sufficiently complementary to the target, i.e., hybridize 
sufficiently well and with sufficient specificity, to give the 
desired effect. 

0057 The oligomeric antisense compounds may also be 
targeted to regions of the target nucleobase Sequence (e.g., 
Such as those disclosed in Example 13) comprising nucleo 
bases 1-80, 81-160, 161-240, 241-320, 321400, 401-480, 
481-560, 561-640, 641-650, or any combination thereof. 
0.058 Oligomeric compounds targeted to nucleobases 
3880-3899 of SEQ ID NO: 11, or to nucleobases 6-25, 
59-78, 91-119, 126-152, 170-189, 197-216, 217-236, 232 
251, 250-269, 264-297, 323-361, 425-469, 460-532, 532 
619 of SEO ID NO. 4 are also Suitable embodiments. 

0059) D. Screening and Target Validation 
0060. In a further embodiment, the “preferred target 
Segments' identified herein may be employed in a Screen for 
additional compounds that modulate the expression of tran 
sthyretin. “Modulators' are those compounds that decrease 
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or increase the expression of a nucleic acid molecule encod 
ing transthyretin and which comprise at least an 8-nucleo 
base portion which is complementary to a preferred target 
Segment. The Screening method comprises the Steps of 
contacting a preferred target Segment of a nucleic acid 
molecule encoding transthyretin with one or more candidate 
modulators, and Selecting for one or more candidate modu 
lators which decrease or increase the expression of a nucleic 
acid molecule encoding transthyretin. Once it is shown that 
the candidate modulator or modulators are capable of modu 
lating (e.g. either decreasing or increasing) the expression of 
a nucleic acid molecule encoding transthyretin, the modu 
lator may then be employed in further investigative Studies 
of the function of transthyretin, or for use as a research, 
diagnostic, or therapeutic agent in accordance with the 
present invention. 
0061 The preferred target segments of the present inven 
tion may be also be combined with their respective comple 
mentary antisense compounds of the present invention to 
form stabilized double-stranded (duplexed) oligonucle 
otides. 

0062) Such double stranded oligonucleotide moieties 
have been shown in the art to modulate target expression and 
regulate translation as well as RNA processsing via an 
antisense mechanism. Moreover, the double-Stranded moi 
eties may be Subject to chemical modifications (Fire et al., 
Nature, 1998, 391, 806-811; Timmons and Fire, Nature 
1998, 395,854; Timmons et al., Gene, 2001, 263, 103-112; 
Tabara et al., Science, 1998, 282, 430-431; Montgomery et 
al., Proc. Natl. Acad. Sci. USA, 1998, 95, 15502-15507; 
Tuschl et al., Genes Dev, 1999, 13, 3191-3197; Elbashir et 
al., Nature, 2001, 411, 494-498; Elbashir et al., Genes Dev. 
2001, 15, 188-200). For example, such double-stranded 
moieties have been shown to inhibit the target by the 
classical hybridization of antisense Strand of the duplex to 
the target, thereby triggering enzymatic degradation of the 
target (Tijsterman et al., Science, 2002, 295, 694-697). 
0063. The antisense compounds of the present invention 
can also be applied in the areas of drug discovery and target 
validation. The present invention comprehends the use of the 
compounds and preferred target Segments identified herein 
in drug discovery efforts to elucidate relationships that exist 
between transthyretin and a disease State, phenotype, or 
condition. These methods include detecting or modulating 
transthyretin comprising contacting a Sample, tissue, cell, or 
organism with the compounds of the present invention, 
measuring the nucleic acid or protein level of transthyretin 
and/or a related phenotypic or chemical endpoint at Some 
time after treatment, and optionally comparing the measured 
value to a non-treated Sample or Sample treated with a 
further compound of the invention. These methods can also 
be performed in parallel or in combination with other 
experiments to determine the function of unknown genes for 
the process of target validation or to determine the validity 
of a particular gene product as a target for treatment or 
prevention of a particular disease, condition, or phenotype. 
0064 E. Kits, Research Reagents, Diagnostics, and 
Therapeutics 

0065. The antisense compounds of the present invention 
can be utilized for diagnostics, therapeutics, prophylaxis and 
as research reagents and kits. Furthermore, antisense oligo 
nucleotides, which are able to inhibit gene expression with 
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exquisite Specificity, are often used by those of ordinary skill 
to elucidate the function of particular genes or to distinguish 
between functions of various members of a biological path 
way. 

0.066 For use in kits and diagnostics, the compounds of 
the present invention, either alone or in combination with 
other compounds or therapeutics, can be used as tools in 
differential and/or combinatorial analyses to elucidate 
expression patterns of a portion or the entire complement of 
genes expressed within cells and tissues. 
0067 AS one nonlimiting example, expression patterns 
within cells or tissues treated with one or more antisense 
compounds are compared to control cells or tissues not 
treated with antisense compounds and the patterns produced 
are analyzed for differential levels of gene expression as they 
pertain, for example, to disease association, Signaling path 
way, cellular localization, expression level, size, Structure or 
function of the genes examined. These analyses can be 
performed on Stimulated or unstimulated cells and in the 
presence or absence of other compounds which affect 
expression patterns. 

0068 Examples of methods of gene expression analysis 
known in the art include DNA arrays or microarrays 
(Brazma and Vilo, FEBS Lett., 2000, 480, 17-24; Celis, et 
al., FEBS Lett., 2000, 480, 2-16), SAGE (serial analysis of 
gene expression)(Madden, et al., Drug Discov. Today, 2000, 
5, 415-425), READS (restriction enzyme amplification of 
digested cDNAs) (Prashar and Weissman, Methods Enzy 
mol., 1999, 303, 258-72), TOGA (total gene expression 
analysis) (Sutcliffe, et al., Proc. Natl. Acad. Sci. U.S.A., 
2000, 97, 1976-81), protein arrays and proteomics (Celis, et 
al., FEBS Lett., 2000, 480, 2-16; Jungblut, et al., Electro 
phoresis, 1999, 20, 2100-10), expressed sequence tag (EST) 
sequencing (Celis, et al., FEBS Lett., 2000, 480, 2-16; 
Larsson, et al., J. Biotechnol., 2000, 80, 143-57), subtractive 
RNA fingerprinting (SuRF) (Fuchs, et al., Anal. Biochem, 
2000, 286, 91-98; Larson, et al., Cytometry, 2000, 41, 
203-208), Subtractive cloning, differential display (DD) 
(Jurecic and Belmont, Curr. Opin. Microbiol., 2000, 3, 
3.16-21), comparative genomic hybridization (Carulli, et al., 
J. Cell Biochem. Suppl., 1998, 31, 286-96), FISH (fluores 
cent in situ hybridization) techniques (Going and Gusterson, 
Eur: J. Cancer, 1999, 35, 1895-904) and mass spectrometry 
methods (To, Comb. Chem. High Throughput Screen, 2000, 
3, 235-41). 
0069. The antisense compounds of the invention are 
useful for research and diagnostics, because these com 
pounds hybridize to nucleic acids encoding transthyretin. 
For example, oligonucleotides that are shown to hybridize 
with Such efficiency and under Such conditions as disclosed 
herein as to be effective transthyretin inhibitors will also be 
effective primers or probes under conditions favoring gene 
amplification or detection, respectively. These primers and 
probes are useful in methods requiring the Specific detection 
of nucleic acid molecules encoding transthyretin and in the 
amplification of Said nucleic acid molecules for detection or 
for use in further studies of transthyretin. Hybridization of 
the antisense oligonucleotides, particularly the primers and 
probes, of the invention with a nucleic acid encoding tran 
Sthyretin 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 
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Suitable detection means. Kits using Such detection means 
for detecting the level of transthyretin in a Sample may also 
be prepared. 

0070 The specificity and sensitivity of antisense is also 
harnessed by those of skill in the art for therapeutic uses. 
AntiSense compounds have been employed as therapeutic 
moieties in the treatment of disease States in animals, 
including humans. AntiSense oligonucleotide drugs, includ 
ing ribozymes, have been safely and effectively adminis 
tered to humans and numerous clinical trials are presently 
underway. It is thus established that antisense compounds 
can be useful therapeutic modalities that can be configured 
to be useful in treatment regimes for the treatment of cells, 
tissues and animals, especially humans. 
0071 For therapeutics, an animal, preferably a human, 
Suspected of having a disease or disorder which can be 
treated by modulating the expression of transthyretin is 
treated by administering antisense compounds in accordance 
with this invention. For example, in one non-limiting 
embodiment, the methods comprise the Step of administer 
ing to the animal in need of treatment, a therapeutically 
effective amount of a transthyretin inhibitor. The transthyre 
tin inhibitors of the present invention effectively inhibit the 
activity of the transthyretin protein or inhibit the expression 
of the transthyretin protein. In one embodiment, the activity 
or expression of transthyretin in an animal is inhibited by 
about 10%. Preferably, the activity or expression of tran 
sthyretin in an animal is inhibited by about 30%. More 
preferably, the activity or expression of transthyretin in an 
animal is inhibited by 50% or more. Thus, the oligomeric 
antisense compounds modulate expression of transthyretin 
mRNA by at least 10%, by at least 20%, by at least 25%, by 
at least 30%, by at least 40%, by at least 50%, by at least 
60%, by at least 70%, by at least 75%, by at least 80%, by 
at least 85%, by at least 90%, by at least 95%, by at least 
98%, by at least 99%, or by 100%. 
0072 For example, the reduction of the expression of 
transthyretin may be measured in Serum, adipose tissue, 
liver or any other body fluid, tissue or organ of the animal. 
Preferably, the cells contained within said fluids, tissues or 
organs being analyzed contain a nucleic acid molecule 
encoding transthyretin protein and/or the transthyretin pro 
tein itself. 

0073. The antisense compounds of the invention can be 
utilized in pharmaceutical compositions by adding an effec 
tive amount of a compound to a Suitable pharmaceutically 
acceptable diluent or carrier. Use of the compounds and 
methods of the invention may also be useful prophylacti 
cally. 

0074 F. Modifications 
0075 AS is known in the art, a nucleoside is a base-sugar 
combination. The base portion of the nucleoside is normally 
a heterocyclic base Sometimes referred to as a “nucleobase' 
or simply a “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 nucleo 
Side. For those nucleosides that include a pentofuranosyl 
Sugar, the phosphate group can be linked to either the 2',3' 
or 5’ hydroxyl moiety of the Sugar. In forming oligonucle 
otides, the phosphate groups covalently link adjacent 
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nucleosides to one another to form a linear polymeric 
compound. In turn, the respective ends of this linear poly 
meric compound can be further joined to form a circular 
compound, however, linear compounds are generally pre 
ferred. In addition, linear compounds may have internal 
nucleobase complementarity and may therefore fold in a 
manner as to produce a fully or partially double-Stranded 
compound. Within oligonucleotides, the phosphate groups 
are commonly referred to as forming the internucleoside 
backbone of the oligonucleotide. The normal linkage or 
backbone of RNA and DNA is a 3' to 5' phosphodiester 
linkage. 

0.076 Modified Internucleoside Linkages (Backbones) 
0.077 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. 
0078 Preferred modified oligonucleotide backbones con 
taining a phosphorus atom therein include, for example, 
phosphorothioates, chiral phosphorothioates, phospho 
rodithioates, phosphotriesters, aminoalkylphosphotriami 
noalkylphosphotriesters, methyl and other alkyl phospho 
nates including 3'-alkylene phosphonates, 5'-alkylene 
phosphonates and chiral phosphonates, phosphinates, phoS 
phoramidates including 3'-amino phosphoramidate and ami 
noalkylphosphoramidates, thionophosphoramidates, thion 
oalkylphosphonates, thionoalkylphosphotriesters, 
Selenophosphates and boranophosphates having normal 3'-5' 
linkages, 2'-5' linked analogs of these, and those having 
inverted polarity wherein one or more internucleotide link 
ages is a 3' to 3',5' to 5' or 2 to 2" linkage. Preferred 
oligonucleotides having inverted polarity comprise a single 
3' to 3' linkage at the 3'-most internucleotide linkage i.e. a 
Single inverted nucleoside residue which may be abasic (the 
nucleobase is missing or has a hydroxyl group in place 
thereof). Various Salts, mixed salts and free acid forms are 
also included. 

0079 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; 5,194.599; 5,565,555; 
5,527,899; 5,721,218; 5,672,697 and 5,625,050, certain of 
which are commonly owned with this application, and each 
of which is herein incorporated by reference. 
0080 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 
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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, riboacetyl back 
bones, alkene containing backbones, Sulfamate backbones, 
methyleneimino and methylenehydrazino backbones, Sul 
fonate and Sulfonamide backbones, amide backbones, and 
others having mixed N, O, S and CH2 component parts. 
0081 Representative United States patents that teach the 
preparation of the above oligonucleosides include, but are 
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; 5,792,608; 5,646.269 
and 5,677,439, certain of which are commonly owned with 
this application, and each of which is herein incorporated by 
reference. 

0082 Modified Sugar and Internucleoside Linkages 
Mimetics 

0083. In other preferred antisense compounds, e.g., oli 
gonucleotide mimetics, both the Sugar and the internucleo 
Side linkage (i.e. the backbone), of the nucleotide units are 
replaced with novel groups. The nucleobase units are main 
tained for hybridization with an appropriate target nucleic 
acid. One Such compound, an oligonucleotide mimetic that 
has been shown to have excellent hybridization properties, 
is referred to as a peptide nucleic acid (PNA). In PNA 
compounds, the Sugar-backbone of an oligonucleotide is 
replaced with an amide containing backbone, in particular 
an aminoethylglycine backbone. The nucleobases are 
retained and are bound directly or indirectly to aza nitrogen 
atoms of the amide portion of the backbone. Representative 
United States patents that teach the preparation of PNA 
compounds include, but are not limited to, U.S. 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. 

0084 Preferred embodiments of the invention are oligo 
nucleotides with phosphorothioate backbones and oligo 
nucleosides 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. 

0085 Modified Sugars 
0086 Modified antisense compounds may also contain 
one or more Substituted Sugar moieties. Preferred are anti 
Sense compounds, preferably antisense oligonucleotides, 
comprising 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 
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Co alkenyl and alkynyl. Particularly preferred are 
O(CH), OCH, O(CH), OCH, O(CH), NH, 
O(CH), CH, O(CH), ONH, and O(CH), ON 
(CH), CH, where n and mare from 1 to about 10. Other 
preferred oligonucleotides comprise one of the following at 
the 2' position: C to Colower alkyl, Substituted lower alkyl, 
alkenyl, alkynyl, alkaryl, aralkyl, O-alkaryl or O-aralkyl, 
SH, SCH, OCN, Cl, Br, CN, CF, OCF, SOCH, SOCH, 
ONO., NO, N, NH, heterocycloalkyl, heterocycloalkaryl, 
aminoalkylamino, polyalkylamino, Substituted Sillyl, an 
RNA cleaving group, a reporter group, an intercalator, a 
group for improving the pharmacokinetic properties of an 
oligonucleotide, or a group for improving the pharmacody 
namic properties of an oligonucleotide, and other Substitu 
ents having Similar properties. A preferred modification 
includes 2'-methoxyethoxy(2'-O-CHCHOCH, also 
known as 2'-O-(2-methoxyethyl) or 2-MOE) (Martin et al., 
Helv. Chim. Acta, 1995, 78, 486-504) i.e., an alkoxyalkoxy 
group. A further preferred modification includes 2'-dimethy 
laminooxyethoxy, i.e., a O(CH2)2ON(CH) group, also 
known as 2'-DMAOE, as described in examples hereinbe 
low, and 2'-dimethylaminoethoxyethoxy (also known in the 
art as 2'-O-dimethyl-amino-ethoxy-ethyl or 2-DMAEOE), 
i.e., 2'-O-CH-O-CH-N(CH), also described in 
examples hereinbelow. 

0087. Other preferred modifications include 2'-meth 
oxy(2'-O-CH-), 2-aminopropoxy(2'-OCH2CHCH-NH), 
2'-allyl(2-CH-CH=CH-), 2'-O-allyl(2'-O-CH 
CH=CH-) and 2'-fluoro (2'-F). The 2'-modification may be 
in the arabino (up) position or ribo (down) position. A 
preferred 2'-arabino modification is 2'-F. Similar modifica 
tions may also be made at other positions on the oligonucle 
otide, 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. Antisense com 
pounds may also have Sugar mimetics Such as cyclobutyl 
moieties in place of the pentofuranosyl Sugar. Representa 
tive 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; 
5,792,747; and 5,700,920, certain of which are commonly 
owned with the instant application, and each of which is 
herein incorporated by reference in its entirety. 

0088 A further preferred modification of the Sugar 
includes Locked Nucleic Acids (LNAS) in which the 2'-hy 
droxyl group is linked to the 3' or 4 carbon atom of the Sugar 
ring, thereby forming a bicyclic Sugar moiety. The linkage is 
preferably a methylene (-CH2-), group bridging the 2 
oxygen atom and the 4' carbon atom wherein n is 1 or 2. 
LNAS and preparation thereof are described in WO 
98/39352 and WO 99/14226. 

0089 Natural and Modified Nucleobases 
0090 Antisense compounds may also include nucleobase 
(often referred to in the art as heterocyclic base or simply as 
“base') modifications or substitutions. As used herein, 
“unmodified” or “natural nucleobases include the purine 
bases adenine (A) and guanine (G), and the pyrimidine bases 
thymine (T), cytosine (C) and uracil (U). Modified nucleo 
bases include other Synthetic and natural nucleobaseS Such 
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as 5-methylcytosine (5-me-C), 5-hydroxymethyl cytosine, 
Xanthine, hypoxanthine, 2-aminoadenine, 6-methyl and 
other alkyl derivatives of adenine and guanine, 2-propyl and 
other alkyl derivatives of adenine and guanine, 2-thiouracil, 
2-thiothymine and 2-thiocytosine, 5-halouracil and cytosine, 
5-propynyl(-C=C-CH-) uracil and cytosine and other 
alkynyl derivatives of pyrimidine bases, 6-aZO uracil, 
cytosine and thymine, 5-uracil (pseudouracil), 4-thiouracil, 
8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl and other 
8-Substituted adenines and guanines, 5-halo particularly 
5-bromo, 5-trifluoromethyl and other 5-substituted uracils 
and cytosines, 7-methylguanine and 7-methyladenine, 2-F- 
adenine, 2-amino-adenine, 8-azaguanine and 8-azaadenine, 
7-deazaguanine and 7-deaZaadenine and 3-deazaguanine 
and 3-deaZaadenine. Further modified nucleobases include 
tricyclic pyrimidines Such as phenoxazine cytidine(1H-py 
rimido5,4-b1,4)benzoxazin-2 (3H)-one), phenothiazine 
cytidine (1H-pyrimido5,4-b1,4)benzothiazin-2 (3H)- 
one), G-clamps Such as a Substituted phenoxazine cytidine 
(e.g. 9-(2-aminoethoxy)-H-pyrimido5,4-b1,4)benzox 
azin-2 (3H)-one), carbazole cytidine (2H-pyrimido4,5-b] 
indol-2-one), pyridoindole cytidine (H-pyrido3',2':45pyr 
rolo2,3-dipyrimidin-2-one). Modified nucleobases may 
also include those in which the purine or pyrimidine base is 
replaced with other heterocycles, for example 7-deaza 
adenine, 7-deazaguanosine, 2-aminopyridine and 2-pyri 
done. 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 compounds 
of the invention. These include 5-substituted pyrimidines, 
6-azapyrimidines and N-2, N-6 and O-6 substituted purines, 
including 2-aminopropyladenine, 5-propynyluracil and 
5-propynylcytosine. 5-methylcytosine Substitutions have 
been shown to increase nucleic acid duplex Stability by 
0.6-1.2 C. and are presently preferred base substitutions, 
even more particularly when combined with 2'-O-methoxy 
ethyl Sugar modifications. 
0091 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; 5,645,985; 5,830,653; 
5,763,588; 6,005.096; and 5,681,941, certain of which are 
commonly owned with the instant application, and each of 
which is herein incorporated by reference, and U.S. Pat. No. 
5,750,692, which is commonly owned with the instant 
application and also herein incorporated by reference. 
0092 Conjugates 
0093. Another modification of the antisense compounds 
of the invention involves chemically linking to the antisense 
compound one or more moieties or conjugates which 
enhance the activity, cellular distribution or cellular uptake 
of the oligonucleotide. These moieties or conjugates can 
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include conjugate groups covalently bound to functional 
groupS Such as primary or Secondary hydroxyl groups. 
Conjugate groups of the invention include intercalators, 
reporter molecules, polyamines, polyamides, polyethylene 
glycols, polyethers, groups that enhance the pharmacody 
namic properties of oligomers, and groups that enhance the 
pharmacokinetic properties of oligomers. Typical conjugate 
groups include cholesterols, lipids, phospholipids, biotin, 
phenazine, folate, phenanthridine, anthraquinone, acridine, 
fluoresceins, rhodamines, coumarins, and dyes. Groups that 
enhance the pharmacodynamic properties, in the context of 
this invention, include groups that improve uptake, enhance 
resistance to degradation, and/or strengthen Sequence-spe 
cific hybridization with the target nucleic acid. Groups that 
enhance the pharmacokinetic properties, in the context of 
this invention, include groups that improve uptake, distri 
bution, metabolism or excretion of the compounds of the 
present invention. Representative conjugate groups are dis 
closed in International Patent Application PCT/US92/ 
09196, filed Oct. 23, 1992, and U.S. Pat. No. 6,287,860, the 
entire disclosure of which are incorporated herein by refer 
ence. Conjugate moieties include but are not limited to lipid 
moieties Such as a cholesterol moiety, cholic acid, a thioet 
her, e.g., hexyl-S-tritylthiol, a thiocholesterol, an aliphatic 
chain, e.g., dodecandiol or undecyl residues, a phospholipid, 
e.g., di-hexadecyl-rac-glycerol or triethylammonium 1,2-di 
O-hexadecyl-rac-glycero-3-H-phosphonate, a polyamine or 
a polyethylene glycol chain, or adamantane acetic acid, a 
palmityl moiety, or an octadecylamine or hexylamino-car 
bonyl-oxycholesterol moiety. AntiSense compounds of the 
invention may also be conjugated to active drug Substances, 
for example, aspirin, warfarin, phenylbutaZone, ibuprofen, 
Suprofen, fenbufen, ketoprofen, (S)-(+)-pranoprofen, car 
profen, dansylsarcosine, 2,3,5-triiodobenzoic acid, flufe 
namic acid, folinic acid, a benzothiadiazide, chlorothiazide, 
a diazepine, indomethicin, a barbiturate, a cephalosporin, a 
Sulfa drug, an antidiabetic, an antibacterial or an antibiotic. 
Oligonucleotide-drug conjugates and their preparation are 
described in U.S. patent application Ser. No. 09/334,130 
(filed Jun. 15, 1999) which is incorporated herein by refer 
ence in its entirety. 

0094) Representative United States patents that teach the 
preparation 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; 4,835,263; 4,876,335; 
4,904,582, 4,958,013; 5,082,830; 5,112,963; 5,214,136; 
5,082,830; 5,112,963; 5,214,136; 5,245,022; 5,254,469; 
5,258,506; 5,262,536; 5,272,250; 5,292.873; 5,317,098; 
5,371,241, 5,391,723; 5,416,203, 5,451,463; 5,510,475; 
5,512,667; 5,514,785; 5,565,552; 5,567,810; 5,574,142; 
5,585,481; 5,587,371; 5,595,726; 5,597,696; 5,599,923; 
5,599.928 and 5,688,941, certain of which are commonly 
owned with the instant application, and each of which is 
herein incorporated by reference. 

0.095 Chimeric Compounds 

0096. It is not necessary for all positions in a given 
compound to be uniformly modified, and in fact more than 
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one of the aforementioned modifications may be incorpo 
rated in a single compound or even at a single nucleoside 
within an oligonucleotide. 
0097. The present invention also includes antisense com 
pounds which are chimeric compounds. "Chimeric' anti 
Sense compounds or "chimeras,” in the context of this 
invention, are antisense compounds, particularly oligonucle 
otides, which contain two or more chemically distinct 
regions, each made up of at least one monomer unit, i.e., a 
nucleotide in the case of an oligonucleotide compound. 
Chimeric antisense oligonucleotides are thus a form of 
antisense 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, increased Stability and/or increased binding affinity 
for the target nucleic acid. An additional region of the 
oligonucleotide may serve as a Substrate for enzymes 
capable of cleaving RNA:DNA or RNA:RNA hybrids. By 
way of example, RNAse H is a cellular endonuclease which 
cleaves the RNA strand of an RNA:DNA duplex. Activation 
of RNase H, therefore, results in cleavage of the RNA target, 
thereby greatly enhancing the efficiency of oligonucleotide 
mediated inhibition of gene expression. The cleavage of 
RNA:RNA hybrids can, in like fashion, be accomplished 
through the actions of endoribonucleases, Such as RNASeL 
which cleaves both cellular and viral RNA. Cleavage of the 
RNA target can be routinely detected by gel electrophoresis 
and, if necessary, associated nucleic acid hybridization tech 
niques known in the art. 
0098 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. 
0099 G. Formulations 
0100. 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; 
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. 
0101 The antisense compounds of the invention encom 
pass any pharmaceutically acceptable Salts, esters, or Salts of 
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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. 

0102) The term “pharmaceutically acceptable salts' 
refers to physiologically and pharmaceutically acceptable 
Salts of the compounds of the invention: i.e., Salts that retain 
the desired biological activity of the parent compound and 
do not impart undesired toxicological effects thereto. For 
oligonucleotides, preferred examples of pharmaceutically 
acceptable salts and their uses are further described in U.S. 
Pat. No. 6,287,860, which is incorporated herein in its 
entirety. Sodium salts have been shown to be suitable forms 
of oligonucleotide drugs. 
0103) The present invention also includes pharmaceutical 
compositions and formulations which include the antisense 
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. Pharmaceutical compositions and for 
mulations for topical administration may include transder 
mal patches, ointments, lotions, creams, gels, drops, Sup 
positories, 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. 
0104. 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. 
0105 The compositions of the present invention may be 
formulated into any of many possible dosage forms Such as, 
but not limited to, tablets, capsules, gel capsules, liquid 
Syrups, Soft gels, Suppositories, and enemas. The composi 
tions 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 carboxymethylcellulose, Sorbitol and/or 
dextran. The Suspension may also contain Stabilizers. 
0106 Pharmaceutical compositions of the present inven 
tion include, but are not limited to, Solutions, emulsions, 
foams and liposome-containing formulations. The pharma 
ceutical compositions and formulations of the present inven 
tion may comprise one or more penetration enhancers, 
carriers, excipients or other active or inactive ingredients. 
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0107 Emulsions are typically heterogenous systems of 
one liquid dispersed in another in the form of droplets 
usually exceeding 0.1 um in diameter. Emulsions may 
contain additional components in addition to the dispersed 
phases, and the active drug which may be present as a 
Solution in either the aqueous phase, oily phase or itself as 
a separate phase. Microemulsions are included as an 
embodiment of the present invention. Emulsions and their 
uses are well known in the art and are further described in 
U.S. Pat. No. 6,287,860, which is incorporated herein in its 
entirety. 

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

0109 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. 
Liposomes and their uses are further described in U.S. Pat. 
No. 6,287,860, which is incorporated herein in its entirety. 
0110. The pharmaceutical formulations and compositions 
of the present invention may also include Surfactants. Sur 
factants and their uses are further described in U.S. Pat. No. 
6,287,860, which is incorporated herein in its entirety. 
0111. In one embodiment, the present invention employs 
various penetration enhancers to effect the efficient delivery 
of nucleic acids, particularly oligonucleotides. Penetration 
enhancers and their uses are further described in U.S. Pat. 
No. 6,287,860, which is incorporated herein in its entirety. 
0112 One of skill in the art will recognize that formula 
tions are routinely designed according to their intended use, 
i.e. route of administration. 

0113 Preferred formulations for topical administration 
include those in which the oligonucleotides of the invention 
are in admixture with a topical delivery agent Such as lipids, 
liposomes, fatty acids, fatty acid esters, Steroids, chelating 
agents and Surfactants. Preferred lipids and liposomes 
include neutral (e.g. dioleoylphosphatidyl DOPE ethanola 
mine, dimyristoylphosphatidylcholine DMPC, distearoly 
phosphatidyl choline) negative (e.g. dimyristoylphosphati 
dyl glycerol DMPG) and cationic (e.g. 
dioleoyltetramethylaminopropyl DOTAP and dioleoylphos 
phatidyl ethanolamine DOTMA). 
0114 For topical or other administration, oligonucle 
otides of the invention may be encapsulated within lipo 
Somes or may form complexes thereto, in particular to 
cationic liposomes. Alternatively, oligonucleotides may be 
complexed to lipids, in particular to cationic lipids. Preferred 
fatty acids and esters, pharmaceutically acceptable Salts 
thereof, and their uses are further described in U.S. Pat. No. 



US 2005/0244869 A1 

6,287,860, which is incorporated herein in its entirety. 
Topical formulations are described in detail in U.S. patent 
application Ser. No. 09/315,298 filed on May 20, 1999, 
which is incorporated herein by reference in its entirety. 
0115 Compositions and formulations for oral adminis 
tration include powderS or granules, microparticulates, 
nanoparticulates, Suspensions or Solutions in water or non 
aqueous media, capsules, gel capsules, Sachets, tablets or 
minitablets. Thickeners, flavoring agents, diluents, emulsi 
fiers, dispersing aids or binders may be desirable. Preferred 
oral formulations are those in which oligonucleotides of the 
invention are administered in conjunction with one or more 
penetration enhancers Surfactants and chelators. Preferred 
Surfactants include fatty acids and/or esters or Salts thereof, 
bile acids and/or salts thereof. Preferred bile acids/salts and 
fatty acids and their uses are further described in U.S. Pat. 
No. 6,287,860, which is incorporated herein in its entirety. 
Also preferred are combinations of penetration enhancers, 
for example, fatty acids/salts in combination with bile acids/ 
Salts. Aparticularly preferred combination is the Sodium Salt 
of lauric acid, capric acid and UDCA. Further penetration 
enhancers include polyoxyethylene-9-lauryl ether, polyoxy 
ethylene-20-cetyl ether. Oligonucleotides of the invention 
may be delivered orally, in granular form including Sprayed 
dried particles, or complexed to form micro or nanoparticles. 
Oligonucleotide complexing agents and their uses are fur 
ther described in U.S. Pat. No. 6,287,860, which is incor 
porated herein in its entirety. Oral formulations for oligo 
nucleotides and their preparation are described in detail in 
U.S. application Ser. No. 09/108,673 (filed Jul. 1, 1998), Ser. 
No. 09/315,298 (filed May 20, 1999) and Ser. No. 10/071, 
822, filed Feb. 8, 2002, each of which is incorporated herein 
by reference in their entirety. 
0116 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. 

0117 Certain embodiments of the invention provide 
pharmaceutical compositions containing one or more oligo 
meric compounds and one or more other chemotherapeutic 
agents which function by a non-antisense mechanism. 
Examples of Such chemotherapeutic agents include but are 
not limited to cancer chemotherapeutic drugs. Such as dauno 
rubicin, daunomycin, dactinomycin, doxorubicin, epirubi 
cin, idarubicin, eSorubicin, bleomycin, mafosfamide, ifos 
famide, cytosine arabinoside, bis-chloroethylnitroSurea, 
buSulfan, mitomycin C, actinomycin D, mithramycin, pred 
nisone, hydroxyprogesterone, testosterone, tamoxifen, dac 
arbazine, procarbazine, hexamethylmelamine, pentameth 
ylmelamine, mitoxantrone, amsacrine, chlorambucil, 
methylcyclohexylnitroSurea, nitrogen mustards, melphalan, 
cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cyt 
arabine, 5-azacytidine, hydroxyurea, deoxycoformycin, 
4-hydroxyperoxycyclophosphoramide, 5-fluorouracil 
(5-FU), 5-fluorodeoxyuridine (5-FUdR), methotrexate 
(MTX), colchicine, taxol, Vincristine, vinblastine, etoposide 
(VP-16), trimetrexate, irinotecan, topotecan, gemcitabine, 
teniposide, cisplatin and diethylstilbestrol (DES). When 
used with the compounds of the invention, Such chemo 
therapeutic agents may be used individually (e.g., 5-FU and 
oligonucleotide), Sequentially (e.g., 5-FU and oligonucle 
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otide for a period of time followed by MTX and oligonucle 
otide), or in combination with one or more other Such 
chemotherapeutic agents (e.g., 5-FU, MTX and oligonucle 
otide, or 5-FU, radiotherapy and oligonucleotide). Anti 
inflammatory drugs, including but not limited to nonsteroi 
dal 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. Combinations of antisense 
compounds and other non-antisense drugs are also within 
the Scope of this invention. Two or more combined com 
pounds may be used together or Sequentially. 

0118. In another related embodiment, compositions of the 
invention may contain one or more antisense compounds, 
particularly oligonucleotides, targeted to a first nucleic acid 
and one or more additional antisense compounds targeted to 
a Second nucleic acid target. Alternatively, compositions of 
the invention may contain two or more antisense compounds 
targeted to different regions of the same nucleic acid target. 
Numerous examples of antisense compounds are known in 
the art. Two or more combined compounds may be used 
together or Sequentially. 

0119) H. Dosing 
0120) The formulation of therapeutic compositions and 
their Subsequent administration (dosing) is believed to be 
within the skill of those in the art. Dosing is dependent on 
Severity and responsiveness of the disease State to be treated, 
with the course of treatment lasting from Several days to 
Several months, or until a cure is effected or a diminution of 
the disease State is achieved. Optimal dosing Schedules can 
be calculated from measurements of drug accumulation in 
the body of the patient. Optimum dosages may vary depend 
ing 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 100g per kg of body weight, and 
may be given once or more daily, weekly, monthly or yearly, 
or at desired intervals. 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 0.01ug to 100g per kg of body weight, 
once or more daily. 

0121 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. 
Each of the references, GenBank accession numbers, and the 
like recited in the present application is incorporated herein 
by reference in its entirety. 

EXAMPLES 

Example 1 

Synthesis of Nucleoside Phosphoramidites 

0122) Synthesis of nucleoside phorsphoramidates, 
including amidites and their intermediates were prepared as 
described in U.S. Pat. No. 6,426,220 and published PCTWO 
02/36743, both of which are incorporated herein by refer 
CCC. 
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Example 2 

Oligonucleotide and Oligonucleoside Synthesis 

0123 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. 

0.124 Oligonucleotides: Unsubstituted and substituted 
phosphodiester (P=O) oligonucleotides are synthesized on 
an automated DNA synthesizer (Applied Biosystems model 
394) using Standard phosphoramidite chemistry with oxida 
tion by iodine. 

0125 Phosphorothioates (P=S) are synthesized similar 
to phosphodiester oligonucleotides with the following 
exceptions: thiation was effected by utilizing a 10% w/v 
Solution of 3,H-1,2-benzodithiole-3-one 1,1-dioxide in 
acetonitrile for the oxidation of the phosphite linkages. The 
thiation reaction Step time was increased to 180 Sec and 
preceded by the normal capping Step. After cleavage from 
the CPG column and deblocking in concentrated ammonium 
hydroxide at 55 C. (12-16 hr), the oligonucleotides were 
recovered by precipitating with >3 volumes of ethanol from 
a 1M NHOAc solution. Phosphinate oligonucleotides are 
prepared as described in U.S. Pat. No. 5,508,270, herein 
incorporated by reference. 

0.126 Alkyl phosphonate oligonucleotides are prepared 
as described in U.S. Pat. No. 4,469,863. 3'-Deoxy-3'-meth 
ylene phosphonate oligonucleotides are prepared as 
described in U.S. Pat. No. 5,610,289 or 5,625,050. Phos 
phoramidite oligonucleotides are prepared as described in 
U.S. Pat. No. 5,256,775 or U.S. Pat. No. 5,366,878. Alky 
lphosphonothioate oligonucleotides are prepared as 
described in published PCT applications PCT/US94/00902 
and PCT/US93/06976 (published as WO 94/17093 and WO 
94/02499, respectively). 3'-Deoxy-3'-amino phosphorami 
date oligonucleotides are prepared as described in U.S. Pat. 
No. 5,476,925. Phosphotriester oligonucleotides are pre 
pared as described in U.S. Pat. No. 5,023,243. Borano 
phosphate oligonucleotides are prepared as described in U.S. 
Pat. Nos. 5,130,302 and 5,177,198. Oligonucleosides: Meth 
ylenemethylimino linked oligonucleosides, also identified as 
MMI linked oligonucleosides, methylenedimethylhydrazo 
linked oligonucleosides, also identified as MDH linked 
oligonucleosides, and methylenecarbonylamino linked oli 
gonucleosides, also identified as amide-3 linked oligo 
nucleosides, and methyleneaminocarbonyl linked oligo 
nucleosides, also identified as amide-4 linked 
oligonucleosides, 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. For 
macetal and thioformacetal linked oligonucleosides are pre 
pared as described in U.S. Pat. Nos. 5,264,562 and 5,264, 
564. Ethylene oxide linked oligonucleosides are prepared as 
described in U.S. Pat. No. 5,223,618. All patents and appli 
cations are incorporated herein by reference. 
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Example 3 

RNA Synthesis 
0127. In general, RNA synthesis chemistry is based on 
the Selective incorporation of various protecting groups at 
strategic intermediary reactions. Methods of RNA synthesis 
are well known in the art (Scaringe, S. A. Ph.D. Thesis, 
University of Colorado, 1996; Scaringe, S.A., et al., J. Am. 
Chem. Soc., 1998, 120, 11820-11821; Matteucci, M.D. and 
Caruthers, M. H. J. Am. Chem. Soc., 1981, 103,3185-3191, 
Beaucage, S. L. and Caruthers, M. H. Tetrahedron Lett., 
1981, 22, 1859-1862; Dahl, B.J., et al., Acta Chem. Scand, 
1990, 44, 639-641; Reddy, M. P., et al., Tetrahedron Lett., 
1994, 25, 4311-4314; Wincott, F. et al., Nucleic Acids Res., 
1995, 23, 2677-2684; Griffin, B. E., et al., Tetrahedron, 
1967, 23, 2301-2313; Griffin, B. E., et al., Tetrahedron, 
1967, 23, 2315-2331). 
0128 RNA antisense compounds (RNA oligonucle 
otides) of the present invention can be Synthesized by the 
methods herein or purchased from Dharmacon Research, Inc 
(Lafayette, Colo.). Once Synthesized, complementary RNA 
antisense compounds can then be annealed by methods 
known in the art to form double stranded (duplexed) anti 
Sense compounds. For example, duplexes can be formed by 
combining 30 ul of each of the complementary Strands of 
RNA oligonucleotides (50 uM RNA oligonucleotide solu 
tion) and 15ul of 5x annealing buffer (100 mM potassium 
acetate, 30 mM HEPES-KOH pH 7.4, 2 mM magnesium 
acetate) followed by heating for 1 minute at 90° C., then 1 
hour at 37 C. The resulting duplexed antisense compounds 
can be used in kits, assays, Screens, or other methods to 
investigate the role of a target nucleic acid, or for diagnostic 
or therapeutic purposes. 

Example 4 

Synthesis of Chimeric Compounds 
0.129 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 
tioned between 5' and 3"wing” 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”. 
0130 2'-O-Me-2'-deoxy-2'-O-MeChimeric 
phorothioate Oligonucleotides 

Phos 

0131 Chimeric oligonucleotides having 2'-O-alkyl phos 
phorothioate and 2'-deoxy phosphorothioate oligonucleotide 
Segments are Synthesized using an Applied BioSystems 
automated DNA synthesizer Model 394, 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 incorporating coupling Steps with 
increased reaction times for the 5'-dimethoxytrityl-2'-O- 
methyl-3'-O-phosphoramidite. The fully protected oligo 
nucleotide is cleaved from the Support and deprotected in 
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concentrated ammonia (NHOH) for 12-16 hr at 55° C. The 
deprotected oligo is then recovered by an appropriate 
method (precipitation, column chromatography, Volume 
reduced in vacuo and analyzed Spetrophotometrically for 
yield and for purity by capillary electrophoresis and by mass 
Spectrometry. 

0132) 2'-O-(2-Methoxyethyl)-2'-deoxy-2'-O-(meth 
oxyethyl)Chimeric Phosphorothioate Oligonucleotides 
2'-O-(2-methoxyethyl)-2'-deoxy--2'-O-(methoxyethyl) 
chimeric phosphorothioate oligonucleotides were prepared 
as per the procedure above for the 2'-O-methyl chimeric 
oligonucleotide, with the Substitution of 2'-O-(methoxyethy 
l)amidites for the 2'-O-methyl amidites. 
0133). 2'-O-(2-Methoxyethyl)Phosphodiester)-2'-deoxy 
Phosphorothioate-2'-O-(2-Methoxyethyl) Phosphodiester 
Chimeric Oligonucleotides-2'-O-(2-methoxyethyl phos 
phodiester-2'-deoxy phosphorothioate-2'-O-(methoxy 
ethyl)phosphodiesterchimeric oligonucleotides C 
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, oxi 
dation with iodine to generate the phosphodiester internucle 
otide 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 phos 
phorothioate internucleotide linkages for the center gap. 

0.134. Other chimeric oligonucleotides, chimeric oligo 
nucleosides and mixed chimeric oligonucleotides/oligo 
nucleosides are Synthesized according to U.S. Pat. No. 
5,623,065, herein incorporated by reference. 

Example 5 

Design and Screening of Duplexed AntiSense 
Compounds Targeting Transthyretin 

0135) In accordance with the present invention, a series 
of nucleic acid duplexes comprising the antisense com 
pounds of the present invention and their complements can 
be designed to target transthyretin. The nucleobase Sequence 
of the antisense Strand of the duplex comprises at least an 
8-nucleobase portion of an oligonucleotide in Table 1. The 
ends of the strands may be modified by the addition of one 
or more natural or modified nucleobases to form an over 
hang. The sense strand of the dsRNA is then designed and 
Synthesized as the complement of the antisense Strand and 
may also contain modifications or additions to either termi 
nus. For example, in one embodiment, both Strands of the 
dsRNA duplex would be complementary over the central 
nucleobases, each having overhangs at one or both termini. 

0.136 For example, a duplex comprising an antisense 
strand having the sequence CGAGAGGCGGACGG 
GACCG and having a two-nucleobase overhang of deox 
ythymidine (dT) would have the following structure: 

cga gaggcggacgg gacc gTT Antisense Strand 

TTgctcitcc.gc.ctg.ccctggc Complement 

0.137 In another embodiment, a duplex comprising an 
antisense Strand having the Same Sequence CGAGAGGCG 
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GACGGGACCG may be prepared with blunt ends (no 
Single Stranded overhang) as shown: 

C Caca CCCCCaC acc Antisense Strand 

| | | | | | | | | | | | | | | | || 
gct citcc.gc.ctg.ccctggc Complement 

0.138. The RNA duplex can be unimolecular or bimo 
lecular; i.e., the two Strands can be part of a single molecule 
or may be separate molecules. 
0.139 RNA strands of the duplex can be synthesized by 
methods disclosed herein or purchased from Dharmacon 
Research Inc., (Lafayette, Colo.). Once Synthesized, the 
complementary Strands are annealed. The Single Strands are 
aliquoted and diluted to a concentration of 50 uM. Once 
diluted, 30 uL of each strand is combined with 15 uL of a 5x 
Solution of annealing buffer. The final concentration of Said 
buffer is 100 mM potassium acetate, 30 mM HEPES-KOH 
pH 7.4, and 2 mM magnesium acetate. The final volume is 
75 uL. This solution is incubated for 1 minute at 90° C. and 
then centrifuged for 15 seconds. The tube is allowed to sit 
for 1 hour at 37 C. at which time the dsRNA duplexes are 
used in experimentation. The final concentration of the 
dsRNA duplex is 20 uM. This solution can be stored frozen 
(-20° C.) and freeze-thawed up to 5 times. Once prepared, 
the duplexed antisense compounds are evaluated for their 
ability to modulate transthyretin expression. 
0140. When cells reach 80% confluency, they are treated 
with duplexed antisense compounds of the invention. For 
cells grown in 96-well plates, wells are washed once with 
200 till OPTI-MEM-1 reduced-serum medium (Gibco BRL) 
and then treated with 130 ul of OPTI-MEM-1 containing 12 
ug/mL LIPOFECTIN (Gibco BRL) and the desired duplex 
antisense compound at a final concentration of 200 nM. 
After 5 hours of treatment, the medium is replaced with 
fresh medium. Cells are harvested 16 hours after treatment, 
at which time RNA is isolated and target reduction measured 
by RT-PCR. 

Example 6 

Oligonucleotide Isolation 
0.141. After cleavage from the controlled pore glass solid 
Support and deblocking in concentrated ammonium hydrox 
ide at 55 C. for 12-16 hours, the oligonucleotides or 
oligonucleosides are recovered by precipitation out of 1 M 
NHOAc with >3 volumes of ethanol. Synthesized oligo 
nucleotides were analyzed by electrospray mass Spectros 
copy (molecular weight determination) and by capillary gel 
electrophoresis and judged to be at least 70% full length 
material. The relative amounts of phosphorothioate and 
phosphodiester linkages obtained in the Synthesis was deter 
mined by the ratio of correct molecular weight relative to the 
-16 amu product (+/-32 +/-48). For Some studies oligo 
nucleotides were purified by HPLC, as described by Chiang 
et al., J. Biol. Chem. 1991, 266, 18162-18171. Results 
obtained with HPLC-purified material were similar to those 
obtained with non-HPLC purified material. 

Example 7 
Oligonucleotide Synthesis-96 Well Plate Format 

0.142 Oligonucleotides were synthesized via solid phase 
P(III) phosphoramidite chemistry on an automated synthe 
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sizer capable of assembling 96 sequences simultaneously in 
a 96-well format using methods known to those skilled in the 
art. 

Example 8 

Oligonucleotide Analysis-96-Well Plate Format 

0143. The concentration of oligonucleotide in each well 
was assessed by dilution of Samples and UV absorption 
Spectroscopy using methods known to those skilled in the 
art. 

Example 9 

Cell Culture and Oligonucleotide Treatment 

0144. 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. This can be 
readily determined by methods routine in the art, for 
example Northern blot analysis, ribonuclease protection 
assays, or RT-PCR. The following cell types are provided for 
illustrative purposes, but other cell types can be routinely 
used, provided that the target is expressed in the cell type 
chosen. All cell types were cultured under Standard condi 
tions, using methods known to those skilled in the art. 
0145 T-24 cells: The human transitional cell bladder 
carcinoma cell line T-24 was obtained from the American 
Type Culture Collection (ATCC) (Manassas, Va.). 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 oligo 
nucleotide. 

0146 A549 cells: The human lung carcinoma cell line 
A549 was obtained from the American Type Culture Col 
lection (ATCC) (Manassas, Va.). 
0147 NHDF cells: Human neonatal dermal fibroblast 
(NHDF) were obtained from the Clonetics Corporation 
(Walkersville, Md.). 
0148 HEK cells: Human embryonic keratinocytes 
(HEK) were obtained from the Clonetics Corporation 
(Walkersville, Md.). 
0149 HepG2 cells: The human hepatoblastoma cell line 
HepG2 was obtained from the American Type Culture 
Collection (Manassas, Va.). Cells were seeded into 96-well 
plates (Falcon-Primaria #3872) at a density of 7000 cells/ 
well for use in RT-PCR analysis. For Northern blotting or 
other analyses, cells may be seeded onto 100 mm or other 
Standard tissue culture plates and treated Similarly, using 
appropriate Volumes of medium and oligonucleotide. 
0150 Treatment with antisense compounds: When cells 
reached 65–75% confluency, they were treated with oligo 
nucleotide. For cells grown in 96-well plates, wells were 
washed once with 100 ul OPTI-MEMTM-1 reduced-serum 
medium (Invitrogen Corporation, Carlsbad, Calif.) and then 
treated with 130 ul of OPTI-MEMTM-1 containing 3.75 
ug/mL LIPOFECTINTM (Invitrogen Corporation, Carlsbad, 
Calif.) and the desired concentration of oligonucleotide. 
Cells are treated and data are obtained in triplicate. After 4-7 
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hours of treatment at 37 C., the medium was replaced with 
fresh medium. Cells were harvested 16-24 hours after oli 
gonucleotide treatment. 
0151. 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 selected from either ISIS 13920 (TCCGT. 
CATCGCTCCTCAGGG, SEQ ID NO: 1) which is targeted 
to human H-ras, or ISIS 18078, (GTGCGCGCGAGC 
CCGAAATC, SEQ ID NO: 2) which is targeted to human 
Jun-N-terminal kinase-2 (JNK2). Both controls are 2'-O-(2- 
methoxyethyl)gapmers (2'-O-(2-methoxyethyl) nucleotides 
shown in bold) with a phosphorothioate backbone. For 
mouse or rat cells the positive control oligonucleotide is 
ISIS 15770, ATGCATTCTGCCCCCAAGGA, SEQ ID NO: 
3, a 2'-O-(2-methoxyethyl) gapmers (2'-O-(2-methoxyethyl) 
nucleotides shown in bold) with a phosphorothioate back 
bone which is targeted to both mouse and rat c-raf. The 
concentration of positive control oligonucleotide that results 
in 80% inhibition of c-H-ras (for ISIS 13920), JNK2 (for 
ISIS 18078) or c-raf (for ISIS 15770) mRNA is then utilized 
as the Screening concentration for new oligonucleotides in 
Subsequent experiments for that cell line. If 80% inhibition 
is not achieved, the lowest concentration of positive control 
oligonucleotide that results in 60% inhibition of c-H-ras, 
JNK2 or c-raf mRNA is then utilized as the oligonucleotide 
Screening concentration in Subsequent experiments for that 
cell line. If 60% inhibition is not achieved, that particular 
cell line is deemed as unsuitable for oligonucleotide trans 
fection experiments. The concentrations of antisense oligo 
nucleotides used herein are from 50 nM to 300 nM. 

Example 10 

Analysis of Oligonucleotide Inhibition of 
Transthyretin Expression 

0152 Antisense modulation of transthyretin expression 
can be assayed in a variety of ways known in the art. For 
example, transthyretin 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. The 
preferred method of RNA analysis of the present invention 
is the use of total cellular RNA as described in other 
examples herein. Methods of RNA isolation are well known 
in the art. Northern blot analysis is also routine in the art. 
Real-time quantitative (PCR) can be conveniently accom 
plished using the commercially available ABI PRISMTM 
7600, 7700, or 7900 Sequence Detection System, available 
from PE-Applied Biosystems, Foster City, Calif. and used 
according to manufacturer's instructions. 
0153. Protein levels of transthyretin can be quantitated in 
a variety of ways well known in the art, Such as immuno 
precipitation, Western blot analysis (immunoblotting), 
enzyme-linked immunosorbent assay (ELISA) or fluores 
cence-activated cell sorting (FACS). Antibodies directed to 
transthyretin 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 monoclonal or polyclonal antibody generation 
methods well known in the art. 
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Example 11 

Design of Phenotypic Assays for the Use of 
Transthyretin Inhibitors 

0154 Phenotypic assays-Once transthyretin inhibitors 
have been identified by the methods disclosed herein, the 
compounds are further investigated in one or more pheno 
typic assays, each having measurable endpoints predictive 
of efficacy in the treatment of a particular disease State or 
condition. Phenotypic assays, kits and reagents for their use 
are well known to those skilled in the art and are herein used 
to investigate the role and/or association of transthyretin in 
health and disease. Phenotypic assay can be purchased from 
any one of Several commercial vendors. 

Example 12 

RNA Isolation 

O155 Poly(A)-- mRNA isolation. Poly(A)+ mRNA was 
isolated according to Miura et al., (Clin. Chem., 1996, 42, 
1758-1764). Other methods for poly(A)-- mRNA isolation 
are routine in the art. Briefly, for cells grown on 96-well 
plates, growth medium was removed from the cells and each 
well was washed with 200 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 incu 
bated at room temperature for five minutes. 55ull 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 lull 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 uL of elution buffer (5 mM Tris-HCl pH 7.6), 
preheated to 70° C., was added to each well, the plate was 
incubated on a 90° C. hot plate for 5 minutes, and the eluate 
was then transferred to a fresh 96-well plate. 
0156 Cells grown on 100 mm or other standard plates 
may be treated Similarly, using appropriate Volumes of all 
Solutions 

O157 Total RNA was isolated using an RNEASY 96TM 
kit and buffers purchased from Qiagen Inc. (Valencia, Calif.) 
following the manufacturer's recommended procedures. 
0158. 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 

Real-Time Quantitative PCR Analysis of 
Transthyretin mRNA Levels 

0159 Quantitation of transthyretin mRNA levels was 
accomplished by real-time quantitative PCR using the ABI 
PRISMTM 7600, 7700, or 7900 Sequence Detection System 
(PE-Applied Biosystems, Foster City, Calif.) according to 
manufacturers instructions. This is a closed-tube, non-gel 
based, fluorescence detection System which allows high 
throughput quantitation of polymerase chain reaction (PCR) 
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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 quan 
titated as they accumulate. This is accomplished by includ 
ing in the PCR reaction an oligonucleotide probe that 
anneals specifically between the forward and reverse PCR 
primers, and contains two fluorescent dyes. A reporter dye 
(e.g., FAM or JOE, obtained from either PE-Applied Bio 
Systems, Foster City, Calif., Operon Technologies Inc., 
Alameda, Calif. or Integrated DNA Technologies Inc., Cor 
alville, Iowa) is attached to the 5' end of the probe and a 
quencher dye (e.g., TAMRA, obtained from either PE 
Applied Biosystems, Foster City, Calif., Operon Technolo 
gies Inc., Alameda, Calif. or Integrated DNA Technologies 
Inc., Coralville, Iowa) 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 
polymerase releases the reporter dye from the remainder of 
the probe (and hence from the quencher moiety) and a 
Sequence-specific fluorescent signal is generated. With each 
cycle, additional reporter dye molecules are cleaved from 
their respective probes, and the fluorescence intensity is 
monitored at regular intervals by laser optics built into the 
ABI PRISMTM Sequence Detection System. In each assay, a 
Series of parallel reactions containing Serial dilutions of 
mRNA from untreated control Samples generates a Standard 
curve that is used to quantitate the percent inhibition after 
antisense oligonucleotide treatment of test Samples. 
0160 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 ampli 
fication reaction. In multiplexing, both the target gene and 
the internal standard gene GAPDH are amplified concur 
rently in a Single Sample. In this analysis, mRNA isolated 
from untreated cells is serially diluted. Each dilution is 
amplified in the presence of primer-probe Sets Specific for 
GAPDH only, target gene only (“single-plexing”), or both 
(multiplexing). Following PCR amplification, standard 
curves of GAPDH and target mRNA signal as a function of 
dilution are generated from both the Single-plexed and 
multiplexed Samples. If both the Slope and correlation coef 
ficient 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 multi 
plexable. Other methods of PCR are also known in the art. 
0.161 PCR reagents were obtained from Invitrogen Cor 
poration, (Carlsbad, Calif.). RT-PCR reactions were carried 
out by adding 20 uL PCR cocktail (2.5xPCR buffer minus 
MgCl, 6.6 mM MgCl, 375 uM each of dATP, dCTP, dCTP 
and dGTP, 375 nM each of forward primer and reverse 
primer, 125 nM of probe, 4 Units RNASe inhibitor, 1.25 
Units PLATINUM(R) Taq, 5 Units Mul V reverse tran 
scriptase, and 2.5.xROX dye) to 96-well plates containing 30 
uL total RNA solution (20-200 ng). The RT reaction was 
carried out by incubation for 30 minutes at 48 C. Following 
a 10 minute incubation at 95 C. to activate the PLATI 
NUM(R) Taq, 40 cycles of a two-step PCR protocol were 
carried out: 95 C. for 15 seconds (denaturation) followed by 
60° C. for 1.5 minutes (annealing/extension). 
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0162 Gene target quantities obtained by real time RT 
PCR are normalized using either the expression level of 
GAPDH, a gene whose expression is constant, or by quan 
tifying total RNA using RiboGreenTM (Molecular Probes, 
Inc. Eugene, Oreg.). GAPDH expression is quantified by 
real time RT-PCR, by being run simultaneously with the 
target, multiplexing, or Separately. Total RNA is quantified 
using RiboGreenTM RNA quantification reagent (Molecular 
Probes, Inc. Eugene, Oreg.). Methods of RNA quantification 
by RiboGreenTM are taught in Jones, L. J., et al., (Analytical 
Biochemistry, 1998, 265, 368-374). 
0163. In this assay, 170 uL of RiboGreenTM working 
reagent (RiboGreenTM reagent diluted 1:350 in 10 mM 
Tris-HCl, 1 mM EDTA, pH 7.5) is pipetted into a 96-well 
plate containing 30 till purified, cellular RNA. The plate is 
read in a CytoFluor 4000 (PE Applied Biosystems) with 
excitation at 485 nm and emission at 530 nm. 

0164 Probes and primers to human transthyretin were 
designed to hybridize to a human transthyretin Sequence, 
using published Sequence information (GenBank accession 
number BC020791.1, incorporated herein as SEQ ID NO: 
4). For human transthyretin the PCR primers were: 

0.165 forward primer: CCCTGCTGAGCCCCTACTC p 
(SEQ ID NO. 5) 

0166 reverse primer: TCCCTCATTCCTTGGGATTG 
(SEQ ID NO: 6) and the PCR probe was: FAM 
ATTCCACCACGGCTGTCGTCA-TAMRA (SEQ ID 
NO: 7) where FAM is the fluorescent dye and TAMRA 
is the quencher dye. For human GAPDH the PCR 
primers were: 

0167 forward primer: GAAGGTGAAGGTCG 
GAGTC(SEQ ID NO:8) 

0168 reverse primer: GAAGATGGTGATGG 
GATTTC (SEQ ID NO: 9) and the PCR probe was: 5 
JOE-CAAGCTTCCCGTTCTCAGCC-TAMRA 3' 
(SEQ ID NO: 10) where JOE is the fluorescent reporter 
dye and TAMRA is the quencher dye. 

Example 14 

Northern Blot Analysis of Transthyretin mRNA 
Levels 

01.69 Eighteen hours after antisense treatment, cell 
monolayers were washed twice with cold PBS and lysed in 
1 mL RNAZOLTM (TEL-TEST “B” Inc., Friendswood, 
Tex.). Total RNA was prepared following manufacturer's 
recommended protocols. Twenty micrograms of total RNA 
was fractionated by electrophoresis through 1.2% agarose 
gels containing 1.1% formaldehyde using a MOPS buffer 
system (AMRESCO, Inc. Solon, Ohio). RNA was trans 
ferred from the gel to HYBONDTM-N+ nylon membranes 
(Amersham Pharmacia Biotech, Piscataway, N.J.) by over 
night capillary transfer using a Northern/Southern Transfer 
buffer system (TEL-TEST “B” Inc., Friendswood, Tex.). 
RNA transfer was confirmed by UV visualization. Mem 
branes were fixed by UV cross-linking using a 
STRATALNKERTM UV Crosslinker 2400 (Stratagene, Inc, 
La Jolla, Calif.) and then probed using QUICKHYBTM 
hybridization Solution (Stratagene, La Jolla, Calif.) using 
manufacturer's recommendations for Stringent conditions. 
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0170 To detect human transthyretin, a human transthyre 
tin specific probe was prepared by PCR using the forward 
primer CCCTGCTGAGCCCCTACTC (SEQID NO:5) and 
the reverse primer TCCCTCATTCCTTGGGATTG (SEQ 
ID NO: 6). To normalize for variations in loading and 
transfer efficiency membranes were Stripped and probed for 
human glyceraldehyde-3-phosphate dehydrogenase 
(GAPDH) RNA (Clontech, Palo Alto, Calif.). 
0171 Hybridized membranes were visualized and quan 
titated using PHOSPHORIMAGERTM and 
IMAGEQUANTTM Software V3.3 (Molecular Dynamics, 
Sunnyvale, Calif.). Data was normalized to GAPDH levels 
in untreated controls. 

Example 15 

Antisense Inhibition of Human Transthyretin 
Expression by Chimeric Phosphorothioate 

Oligonucleotides Having 2'-MOE Wings and a 
Deoxy Gap 

0172 In accordance with the present invention, a series 
of antisense compounds was designed to target different 
regions of the human transthyretin RNA, using published 
sequences (GenBank accession number BCO20791.1, incor 
porated herein as SEQ ID NO: 4, and nucleotides 2009236 
to 2017289 of the sequence with GenBank accession num 
ber NT 010966.10, incorporated herein as SEQ ID NO: 
11). The compounds are shown in Table 1. “Target site” 
indicates the first (5'-most) nucleotide number on the par 
ticular target Sequence to which the compound binds. All 
compounds in Table 1 are chimeric oligonucleotides ("gap 
mers') 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'-O-(2-methoxyethyl) 
nucleotides, also known as 2'-MOE nucleotides. The inter 
nucleoside (backbone) linkages are phosphorothioate 
(P=S) throughout the oligonucleotide. All cytidine residues 
are 5-methylcytidines. The compounds were analyzed for 
their effect on human transthyretin mRNA levels by quan 
titative real-time PCR as described in other examples herein. 
Data are averages from two experiments in which HepG2 
cells were treated with 50 nM of the antisense oligonucle 
otides of the present invention. The positive control ISIS 
18078 (SEQ ID NO: 2) was used for this assay. If present, 
“N.D. indicates “no data. 

TABLE 1. 

Inhibition of human transthyretin mRNA levels 
by chimeric phosphorothioate oligonucleotides 

having 2'-MOE wings and a deoxy gap 

TARGE SEQ 
T SEQ TARGE ; ID 

ISIS #REGION ID NO T SITE SEQUENCE INHIB NO 

3.04237 Exon 11 596 aaacacticaccgta 6 12 
1 : 
Intron gggc.ca 
1 
junc 
tion 

3O4238 Intron 11 
1 : 
Exon 2 

1520 caccggtgcc.ctgg O 13 

gtgtag 
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Inhibition of human transthyretin mRNA levels 
by chimeric phosphor othioate oligonucleotides 

TABLE 1-continued 

having 2'-MOE wings and a deoxy gap 

TARGE 

T SEQ TARGE 
ISIS #REGION ID NO T SITE SEQUENCE 

junc 
tion 

3O4239 Intron 
2 

3O4240 Exon 

3O4241 

3O4243 

3O4244 Intron 
3 

3O4.245 5' UTR 

3O42 4 6 Start 
Codon 

3O4247 Start 
Codon 

30 4248 Coding 

304.249 Coding 

304250 Coding 

30.4251 Coding 

30.4252 Coding 

30.4253 Coding 

30.4254 Coding 

30.4255 Coding 

30.4256 Coding 

11 1718 

11 388O 

11 4039 

11 6.252 

11 6967 

11 71.92 

4 6 

4 18 

4 25 

4 30 

4 59 

4 60 

4 66 

4 75 

4 86 

4 91 

4 1 OO 

4 105 

tgagccitctdtcta 

ccaagt 

gtatacticaccitct 

gcatgc 

ttct cagagtgttg 

tgaatt 

actctgcataaata 

cattitt 

tottgttittgcaaa 

ttcacg 

tgaataccaccitat 

gagaga 

cit gccaagaatgag 
tggact 

tgagaa.gc.catcct 

gccaag 

Cagacgatgagaag 

ccatcc. 

aggagcagacgatg 
agaa.gc 

acacaaataccagt 
ccagoa 

gacacaaataccag 
to cago 

gcct cagacacaaa 
taccag 

gtagggccago citc 
agacac 

caccggtgc.ccgta 
gggc.ca 

ggatto accggtgc 
cc.gtag 

agga cacttggatt 
caccgg 

atcagagga cactt 
ggatto 

SEQ 
; ID 

INHIB NO 

O 14 

33 15 

O 16 

O 17 

O 18 

O 19 

33 20 

6 21 

2 22 

10 23 

33 24 

O 25 

14 26 

3 27 

16 28 

32 29 

47 30 

O 31 

18 

Inhibition of human transthyretin mRNA levels 
by chimeric phosphorothioate oligonucleotides 

Nov. 3, 2005 

TABLE 1-continued 

having 2'-MOE wings and a deoxy gap 

TARGE 

T SEQ TARGE 
ISIS #REGION ID NO T SITE SEQUENCE 

30.4257 Coding 

30.4258 Coding 

30.4259 Coding 

304260 Coding 

30 4261 Coding 

304262 Coding 

304263 Coding 

304.264 Coding 

304.265 Coding 

304.266 Coding 

304.267 Coding 

30.4268 Coding 

304.269 Coding 

304270 Coding 

304271 Coding 

30.4272 Coding 

30.4273 Coding 

304274 Coding 

304275 Coding 

304276 Coding 

304277 Coding 

304278 Coding 

4 10 

4 14 

4 26 

4 33 

4 46 

4 70 

4 85 

4 97 

4 2O3 

4 210 

4 217 

4 222 

4 232 

4 239 

4 244 

4 25 O 

4 257 

4 264 

4 278 

4 298 

4 314 

4 323 

tgaccatcagagga 
cacttg 

actittgaccatcag 
aggaca 

acago atctagaac 
tttgac 

gccitcggacagoat 
citagaa 

tgatggCaggactg 
ccitcgg 

ttctgaacacatgc 
acggcc 

tgtcatcagoagcc 
tittctg 

atggctcc.caggtg 
tdatca 

aggcaaatggctcc 
Caggtg 

titcc.cagaggcaaa 
tggctic 

actggttitt.cccag 
aggcaa. 

gacticactggittitt 
cc caga 

cagotcitccagact 
cactgg 

gcc catgcagotct 
ccagac 

tgtgagcc catgca 
gctcitc 

citcagttgtgagcc 
catgca 

attccitcctcagtt 
gtgagc 

totacalaattic citc. 

citcagt 

citttgtatatocct 
totaca 

agatttggtgtcta 
tittcca 

caagtgcct tccag 
talagat 

gggagatgccalagt 
gcctitc 

SEQ 
; ID 

INHIB NO 

21 32 

16 33 

33 34 

34 35 

16 36 

41 37 

8 38 

34 39 

15 40 

O 41 

56 42 

O 43 

44. 44 

1 4 45 

3 46 

36 47 

10 48 

34. 49 

43 50 

1 51 

1 4 52 

53 53 
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Inhibition of human transthyretin mRNA levels 
by chimeric phosphor othioate oligonucleotides 

TABLE 1-continued 

having 2'-MOE wings and a deoxy gap 

TARGE 

T SEQ TARGE 
ISIS #REGION ID NO T SITE SEQUENCE 

304279 Coding 

304280 Coding 

304281 Coding 

304282 Coding 

304283 Coding 

304284 Coding 

304285 Coding 

30.4286 Coding 

304287 Coding 

304288 Coding 

304289 Coding 

304290 Coding 

304291 Coding 

304292 Stop 
Codon 

304293 Stop 
Codon 

304294 Stop 
Codon 

3O4295 3' UTR 

3O4296 3' UTR 

3O42973'UTR 

3O42983'UTR 

3O4.299 3' UTR 

4 342 

4 353 

4 360 

4 369 

4 401 

4 4.25 

4 427 

4 431 

4 4.38 

4 4 40 

4 442 

4 4 43 

4 449 

4 450 

4 451 

4 460 

4 472 

4 481 

4 489 

4 5 O1. 

4 507 

totgcatgctdatg 
gaatgg 

tgaataccaccitct 
gcatgc 

ttggctgttgaatac 
cacctic 

cc.ggagtcgttggc 
tgtgaa 

tdag Caggg.cggca 
atggtg 

CCgtggtggaatag 
gagtag 

agc.cgtggtggaat 
aggagt 

cgacagcc.gtggtg 
gaatag 

ttggtogacgacagc 
cgtggit 

gattggtgacgaca 
gcc.gtg 

gggattggtgacga. 
cago.cg 

tgggattggtgacg 
acagoc 

attoctitgggattg 
gtgacg 

cattccttgggatt 

ggtgac 

to attccttgg gat 

tggtga 

agaagticcotcatt 

ccittgg 

gtcCactggaggag 
aagttcc 

gtcc titcaggtoca 
Ctggag 

catcccitcgtoctit 
caggto 

tacatgaaatcc.ca 
to cotc. 

cittggittacatgaa 
atcc.ca 

SEQ 
; ID 

INHIB NO 

42 5 4 

7 55 

5 56 

16 57 

1 58 

63 59 

53 60 

56 61 

92 62 

7O 63 

73 64 

83 65 

45 66 

27 67 

2O 68 

37 69 

47 70 

86 71 

76 72 

52 73 

78 74 

19 
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TABLE 1-continued 

Inhibition of human transthyretin mRNA levels 
by chimeric phosphorothioate oligonucleotides 

having 2'-MOE wings and a deoxy gap 

TARGE SEQ 
T SEQ TARGE ; ID 

ISIS #REGION ID NO T SITE SEQUENCE INHIB NO 

3O43 OO 3' UTR 4 513 aatactcittggitta 52 75 
catgaa 

3O43 O13'UTR 4 526 ttagtaaaaatgga 20 76 
at actic 

3O43O2 3' UTR 4 532 actgctittagtaaa 57 77 
aatgga 

3O43O33'UTR 4 539 to aaaac actgctt 54 78 
tagtaa 

3O43O4 3' UTR 4 546 tatgaggtogaaaac 48 79 
actgct 

3O4305 3' UTR 4 551 tag catatgaggtg 68 8O 
aaaa.ca 

3O43 06 3' UTR 4 559 ttctaacatag cat 72 81 
atgagg 

3O43073' UTR 4 564 toggacittctaacat 79 82 
agcata 

3O43O83'UTR 4 572 totctg.cctgg act 75 83 
totaac 

3O4309 3' UTR 4 578 ttattgttctotgcc 83 84 
tggact 

3O431 O 3' UTR 4 595 cctttcacaggaat 46 85 
gttitta 

3O4.311 3' UTR 4 597 tocctittcacagga 79 86 
atgttt 

3O4.3123' UTR 4 598 gtgcctttcacagg 8O 87 
aatgtt 

3O4.313 3' UTR 4 600 aagtgcctittcaca 68 88 
ggaatg 

304314 3'UTR 4 604 tcaaaagtgcctitt 8 89 
Cacagg 

0173 As shown in Table 1, SEQ ID NOS 15, 20, 24, 29, 
30, 34,35, 37, 39, 42, 44, 47,49, 50, 53, 54, 59, 61, 62, 63, 
64, 65, 66, 67, 69, 70, 71, 72,73, 74, 75, 77,78, 79,80, 81, 
82, 83, 84, 85, 86, 87 and 88 demonstrated at least 27% 
inhibition of human transthyretin expression in this assay 
and are therefore preferred. More preferred are SEQID NOS 
84, 87, and 86. The target regions to which these preferred 
Sequences are complementary are herein referred to as 
"preferred target Segments' and are therefore preferred for 
targeting by compounds of the present invention. These 
preferred target Segments are shown in Table 2. These 
Sequences are shown to contain thymine (T) but one of skill 
in the art will appreciate that thymine (T) is generally 
replaced by uracil (U) in RNA sequences. The sequences 
represent the reverse complement of the preferred antisense 
compounds shown in Table 1. “Target site' indicates the first 
(5'-most) nucleotide number on the particular target nucleic 
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2O 

acid to which the oligonucleotide binds. Also shown in Table 
2 is the Species in which each of the preferred target 
Segments was found. 

TABLE 2 

Sequence and position of preferred target 
segments identified in transthyretin. 

REW 
TARGET COMP 

SITE SEQ ID TARGET OF SEQ 
ID NO SITE SEQUENCE ID ACTWE IN 

22 OO29 11 3880 gCatgcagaggtgagtatac 15 H. sapiens 

22 OO34 4 6 agtccactcattcttggcag 20 H. sapiens 

22 OO38 4 59 tactgg actgg tatttgttgt 24 H. sapiens 

22 OO 43 4 91 citacggg caccggtgaatcc 29 H. sapiens 

22004 4 4 100 cc.ggtgaatccalagtgtc.ct 30 H. sapiens 

22 OO 48 4 126 gttcaaagttctagatgctgt 34 H. sapiens 

22 OO 49 4 133 ttctagatgctgtc.cgaggc 35 H. sapiens 

22 OO51 4 170 g.gc.cgtgcatgttgttcagaa 37 H. sapiens 

22 OO53 4 197 tatgacaccitgggagcc at 39 H. sapiens 

22 OO56 4 217 ttgccitctgggaaaaccagt 42 H. sapiens 

22 OO58 4 232 ccagtgagtctggagagctg 44 H. Sapiens 

22 OO 61 4 250 to catgggct caca actoag 47 H. sapiens 

22 OO 63 4 264 act gaggaggaatttgtaga 49 H. sapiens 

22 OO 64 4 278 totagaagggatatacaaag 50 H. sapiens 

22 OO67 4 323 galagg cacttgg catctocc 53 H. sapiens 

22 OO 68 4 342 cc attccatgag catgcaga 54 H. sapiens 

22003 4 425 ctacticcitattocaccacgg 59 H. sapiens 

22004 4 427 acticcitattocaccacggct 60 H. sapiens 

22 OO 75 4 431 ctattocaccacggctgtcg 61 H. sapiens 

22 OO6 4 438 accacggctgtcgt.caccala 62 H. sapiens 

22 OO 77 4 440 cacggctgtcgtcaccaatc 63 H. sapiens 

22008 4 442 cggctgtc.gtcaccaatc.cc 64 H. sapiens 

22 OO 79 4 443 ggctgtcgtoac caatcc.ca 65 H. sapiens 

22 OO 80 4 449 cqtcaccaatcc caaggaat 66 H. sapiens 

22 OO 81 4 450 g to accaatc.ccaaggaatg 67 H. sapiens 

22 OO 83 4 460 cca aggaatgaggg acttct 69 H. sapiens 

22 OO 84 4 472 ggacittctoctocagtggac 70 H. sapiens 

22 OO 85 4 481 citccagtggacctgaaggac 71 H. sapiens 

22 OO 86 4 489 gacctgaaggacgagggatg 72 H. sapiens 

22 OO 87 4 501 gagggatgggattt catgta 73 H. sapiens 

22 OO 88 4 507 tdggattitcatgitaaccaag 74 H. sapiens 

22 OO 89 4 513 titcatgtaaccaag agtatt 75 H. sapiens 

SEQ 
ID 
NO 

9 O 

91 

92 

93 

94 

95 

96 

97 

98 

99 

OO 

O2 

20 

21 

Nov. 3, 2005 
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TABLE 2-continued 

Sequence and position of preferred target 
segments identified in transthyretin. 

21 
Nov. 3, 2005 

REW 
TARGET COMP SEQ 

SITE SEQ ID TARGET OF SEQ ID 
ID NO SITE SEQUENCE ID ACTWE IN NO 

22 OO 91 4 532 to catttittactaaag cagt 77 H. sapiens 122 

22 OO 92 4 539 titactaaag cagtgttittca 78 H. sapiens 123 

22 OO 93 4 546 agcagtgttittcaccitcata 79 H. sapiens 124 

22 OO 94 4 551 tatttitcaccitcatatgcta 80 H. sapiens 125 

22 OO 95 4 559 cctoatatgctatgttagaa 81 H. sapiens 126 

22 OO 96 4 564 tatgctatgttagaagtc.ca 82 H. sapiens 127 

22 OO 97 4 572 gttagaagtcCagg cagaga 83 H. sapiens 128 

22 OO 98 4 578 agtcc aggcagaga caataa 84 H. sapiens 129 

22 OO 99 4 595 taaaacattcctgtgaaagg 85 H. sapiens 130 

22O100 4 597 aaacattcctgtgaaaggca 86 H. sapiens 131 

22O101 4 598 aac attcctgttgaaaggcac 87 H. sapiens 132 

22O102 4 600 cattcctgttgaaaggcactt 88 H. sapiens 133 

0.174 As these “preferred target segments” have been 
found by experimentation to be open to, and accessible for, 
hybridization with the antisense compounds of the present 
invention, one of Skill in the art will recognize or be able to 
ascertain, using no more than routine experimentation, fur 
ther embodiments of the invention that encompass other 
compounds that Specifically hybridize to these preferred 
target Segments and consequently inhibit the expression of 
transthyretin. 
0.175. According to the present invention, antisense com 
pounds include antisense oligomeric compounds, antisense 
oligonucleotides, ribozymes, external guide Sequence (EGS) 
oligonucleotides, alternate Splicers, primers, probes, and 
other short oligomeric compounds which hybridize to at 
least a portion of the target nucleic acid. 

Example 16 

Western Blot Analysis of Transthyretin Protein 
Levels 

0176 Western blot analysis (immunoblot analysis) is 
carried out using Standard methods. Cells are harvested 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 133 

<210> SEQ ID NO 1 
&2 11s LENGTH 20 
&212> TYPE DNA 

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 
transthyretin is used, with a radiolabeled or fluorescently 
labeled Secondary antibody directed against the primary 
antibody species. Bands are visualized using a PHOSPHO 
RIMAGERTM (Molecular Dynamics, Sunnyvale Calif.). 

0177 All of the applications, patents and references cited 
are hereby incorporated herein by reference. 

0178) 
various modifications and variations can be made in the 

It will be apparent to those skilled in the art that 

methods and compositions of the present invention without 
departing from the Spirit or Scope of the invention. Thus it 
is intended that the present invention cover modifications 
and variations of thi invention. The invention is limited only 
by the claims below. 
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-continued 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 1 

to cqtcatcg citcCtcaggg 20 

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

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 2 

gtgcgc.gc.ga gcc.cgaaatc 20 

<210> SEQ ID NO 3 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 3 

atgcattctg. ccc.ccaagga 20 

<210> SEQ ID NO 4 
&2 11s LENGTH 650 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
&220s FEATURE 
<221 NAME/KEY: CDS 
<222> LOCATION: (27) . . . (470) 

<400 SEQUENCE: 4 

acagaagttcc act cattctt goc agg atg gct tct cat cqt citg citc citc citc 53 
Met Ala Ser His Arg Lieu Lleu Lleu Lieu 

1 5 

tgc citt got gga citg gta titt gtg tot gag got goc cct acg ggc acc 101 
Cys Leu Ala Gly Leu Val Phe Val Ser Glu Ala Gly Pro Thr Gly. Thr 
10 15 2O 25 

ggit gala toc aag tdt CCt c to at g g to aaa gtt cita gat got gtc. c.ga 149 
Gly Glu Ser Lys Cys Pro Leu Met Val Lys Val Lieu. Asp Ala Val Arg 

30 35 40 

ggc agt cott goc atc aat gtg goc gtg cat gtg titc aga aag got got 197 
Gly Ser Pro Ala Ile Asn. Wall Ala Wal His Val Phe Arg Lys Ala Ala 

45 5 O 55 

gat gac acc tog gag cca titt goc tot ggg aaa acc agt gag tot gga 245 
Asp Asp Thir Trp Glu Pro Phe Ala Ser Gly Lys Thr Ser Glu Ser Gly 

60 65 70 

gag citg cat ggg citc aca act gag gag gala titt gta gaa ggg at a tac 293 
Glu Leu. His Gly Leu Thir Thr Glu Glu Glu Phe Val Glu Gly Ile Tyr 

75 8O 85 

aaa gtg gala at a gac acc aaa tot tac tog aag goa citt ggc atc. tcc 341 
Lys Val Glu Ile Asp Thr Lys Ser Tyr Trp Lys Ala Lieu Gly Ile Ser 
90 95 1 OO 105 

cca titc cat gag cat gca gag gtg gta titc aca gcc aac gac toc ggc 389 
Pro Phe His Glu His Ala Glu Val Val Phe Thr Ala Asn Asp Ser Gly 

110 115 120 
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-continued 

ccc cqc cqc tac acc att gcc goc ctg. citg agc ccc tac toc tat to c 437 
Pro Arg Arg Tyr Thr Ile Ala Ala Leu Leu Ser Pro Tyr Ser Tyr Ser 

125 130 135 

acc acg got gtc. gtc. acc aat coc aag gala toga ggg acttcto citccagtgga 490 
Thir Thr Ala Val Val Thr Asn Pro Lys Glu 

14 O 145 

cctgaaggac gagggatggg atttcatgta accalagagta titc catttitt actaaag cag 550 

tgttitt cacc toatatgcta tottagaagt coagg cagag acaataaaac attcc totga 610 

aagg cactitt to attccaaa aaaaaaaaaa aaaaaaaaaa 650 

<210 SEQ ID NO 5 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 5 

ccctgctgag coccitactic 19 

<210> SEQ ID NO 6 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 6 

toccitcattc cittgggattg 20 

<210 SEQ ID NO 7 
<211& LENGTH 21 
&212> TYPE DNA 

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

<400 SEQUENCE: 7 

attccaccac ggctgtcg to a 21 

<210 SEQ ID NO 8 
&2 11s LENGTH 19 
&212> TYPE DNA 

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

<400 SEQUENCE: 8 

galaggtgaag gtcggagtic 19 

<210 SEQ ID NO 9 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: PCR Primer 

<400 SEQUENCE: 9 

gaagatggtg atgggattitc 20 

<210> SEQ ID NO 10 
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-continued 

&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
&223> OTHER INFORMATION PCR Probe 

<400 SEQUENCE: 10 

caagctitccc gttctdag co 20 

<210> SEQ ID NO 11 
&2 11s LENGTH 8054 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 

<400 SEQUENCE: 11 

ttgttgacco atggatccat caagtgcaaa cattttctaa td cactatat ttaa.gc.ctgt 60 

gcag ctag at gtcattcaac atgaaataca ttattacaac ttgcatctgt citaaaatctt 120 

gcatctaaaa tagagacaa aaaatctata aaaatggaaa acatgcatag aaatatgttga 18O 

gggaggaaaa aattaccc.cc aagaatgtta gtgcacgcag to acacaggg agaagacitat 240 

ttttgttttgttittgattgt tttgttttgt tittggttgtt ttgttittggit gacctaactg 3OO 

gtoaaatgac citattaagaa tattt catag aac gaatgtt Cogatgctot aatctotcta 360 

gacaaggttc atatttgtat g g gttactta ttctdtctitt gttgactaag tdaataatca 420 

gaatcagoag gtttgcagtc. agattggcag ggataag cag cctagotcag gagaagtgag 480 

tataaaagcc ccaggctggg agcago catc acagaagttcc act cattctt go caggatgg 540 

cittcto atcg totgcticcitc citctgccttg citggactggit atttgttgtct gaggctggcc 600 

citacggtgag tdtttctgtg a catcc.catt cottacattta agattcacgc taaatgaagt 660 

agaagtgact cottccagot ttgccalacca gcttittatta citagg gcaag g g tacccago 720 

atctatttitt aatataatta attcaaactt caaaaagaat gaagttccac tdag cittact 78O 

gagctgggiac ttgaactctg agcattctac citcattgctt togg to catta ggitttgtaat 840 

atctggtacc totgtttcct cagatagatg atagaaataa agatatgata ttaaggaagc 9 OO 

tgttaatact gaattittcag aaaagtatcc citccataaaa totatttgg g g g acaaactg 96.O 

caggagatta tattotggcc ctatagittat tcaaaacgta tittattgatt aatctittaaa O20 

aggcttagtgaacaatatto tag to agata totaattctt aaatccticta gaagaattaa O8O 

citaatact at aaaatggg to tdgatgtagt totgacatta ttittataa.ca actggta aga 14 O 

gggagtgact atagdaacaa citaaaatgat citcaggaaaa cct gtttggc cctatotatg 200 

gtacattaca tottttcagt aattic cactc aaatggagac ttittaacaaa goaactgttc 260 

to aggggacc tattittct co cittaaaattic attatacaca tocctggttgatagoagtgt 320 

gtotggaggc agaaac catt cittgctttgg aaacaattac gtctgttgtta tactgagtag 38O 

ggaagcto at taattgtcga cacttacgtt cotgataatg ggatcagtgt gtaattcttg 4 40 

tittc.gctoca gatttctaat accacaaaga ataaatcctt toactctgat caattttgtt 5 OO 

aactitctoac gtgtc.ttcto tacacccagg gcaccggtga atccaagtgt cottctgatgg 560 

toaaagttct agatgctgtc. c gagg cagtc. citgccatcaa totggcc.gtg catgtgttca 62O 

gaaaggctgc tigatgacacc tdggagcc at ttgccitctgg gtaagttgcc aaagaaccot 680 

cc cacaggac ttggttittat citt.ccc.gttt gcc ccto act togtaga gag aggct cacat 740 
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-continued 

catctgctaa agaatttaca agtag attga aaaacgtagg cagaggtoaa gtatgcc citc 1800 

tgaaggatgc cctotttittg ttittgcttag citaggaagtg accaggalacc tdagcatcat 1860 

ttaggggcag acagtagaga aaagaaggaa totagaactcc totcc totag citgtggtttg 1920 

caa.cccttitt go.gtoacaga acactittatg taggtgatga aaagtaaa.ca ttctatocco 1980 

agaaaaaatg cacagataca cacacataca aaatcatata totgattitta ggagttt cac 20 40 

agattoccitg gtgtcc citgg gta acaccaa agctaagtgt cottgtc.tta gaattittagg 2100 

aaaaggtata atgtgt atta acco attaac aaaaggaaag gaattcagaa atatt attaa 216 O 

ccaggcatct gtctgtagtt aatatggatc accoaaaacc caaggcttitt gcc taatgaa 2220 

cactittgggg caccitact.gt gtgcaaggct gggggctgtc. aagcticagtt aaaaaaaaaa 228O 

agatagaaga gatggatcca to aggcaaag tacago.ccca ggctaatcc c acgatcaccc 234. O 

gactitcatgt coaa.gagtgg cittcticacct tcattagcca gttcacaatt ttcatggagt 24 OO 

ttittctacct gcactagoaa aaacttcaag gaaaatacat attaataaat citaag caaag 2460 

tgaccagaag acagagcaat caggaga.ccc tittgcatcca gcagaagagg aactgctaag 252O 

tatttacatc. tccacagaga agaatttctg ttgggttitta attgaac coc aagaaccaca 258O 

tgattcttca accattattg ggaag atcat tittcttaggit citggittittaa citggctttitt 264 O 

atttgg gaat to atttatgt ttatataaaa toccaag cat alacatgaaaa gtggittacag 27 OO 

gactattota agg gagagac agaatggaca ccaaaaatat to caatgttc ttgttgaatct 276 O. 

tittccittgca ccaggacaaa aaaaaaaaga agtgaaaaga agaaaggagg agggg cataa 282O 

totagagtcag taalagacaac togctatttitt atctato gta gctgttgcag toaaatggga 2880 

agcaattitcc aac attcaac tatggagctg gtacttacat ggaaatagaa gttgcctagt 2.940 

gtttgttgct ggcaaagagt tat cagagag gttaaatata taaaagg gala aagagtcaga 3OOO 

tacaggttct tctitcc tact ttaggitttitc. cactgtgttgt gcaaatgata citccctggtg 3060 

gtgtgcagat gccitcaaag.c tat cotcaca ccaca aggga gaggagc gag atcctgctdt 312 O 

cctggagaag togcagagitta galacagotgt ggccacttgc atccaatcat caatcttgaa 318O 

toac agggiac totttcttaa gtaalacatta tacct gg.ccg ggcacggtgg citcacgc.ctg 324 O 

taatcc cago actittgggat gccaaagtgg gcatato atc tagg to agg agttcaagac 33OO 

cagoctogcc aacatggcaa aactc.cgtct titatgaaaaa tacaaaaatt agc.cagg cat 3360 

ggtggcaggc gcc totaatc ccagotaatt go gaggctga ggctd gaga a toccittgaat 342O 

citaggaggca gaggttgcag tdagctgaga togtgccatt gcacticcago citgggtgaca 3480 

agagtaaaac totgtc.tcaa aaaaaaaaaa ttatacctac attct cittct tat cagagaa 354. O 

aaaaatctac agtgagcttt toaaaaagtt tttacaaact ttittgccatt taattitcagt 3600 

taggagttitt Coctacttct gacittagttg aggggaaatg titcataa.cat gtttataa.ca 3660 

tgtttatgtg tottagttgg togggggtgta ttactittgcc atgcc atttgtttcc to cat 372 O 

gc gtaactta atccagacitt to acaccitta taggaaaacc agtgagtctg gagagctgca 378 O. 

tgggct caca act gaggagg aatttgtaga agggatatac aaagtggaaa tag acaccala 384 O 

atcttactgg aaggcacttg goatctocco atticcatgag catgcagagg toagtataca 39 OO 

gacctt.cgag g gttgttittg gttittggttt ttgcttittgg cattcCagga aatgcacagt 396 O 

tttacticagt gtaccacaga aatgtc.ctaa gqaaggtgat gaatgaccala aggttcc citt 4020 
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toctattata caagaaaaaa titcacaacac totgagaag.c aaatttcttt ttgactittga 408 O 

tgaaaatcca cittagtaaca to acttgaac ttacatgaaa citact catag totatto att 414 O 

ccactittata togaatattga tigt atctgct gttgaaataa tagtttatga ggcagcc citc 4200 

cagaccc.cac gtagagtgta totaacaaga gatgcaccat tittatttct c gaaaaccogt 4260 

aacattctitc attccaaaac acatctggct tcticggaggit citggacaagt gattcttggc 4320 

aacacatacc tatagaga.ca ataaaatcaa agtaataatg gcaa.cacaat agata acatt 4.380 

taccaag cat acaccatgtg gcagacacaa ttataagtgt tittccatatt taaccitactt 4 440 

aatcct cagg aataagccac to aggtoagt cott attatta tocco atctt atagatgaag 4500 

aaaatgaggc accaggaagt caaataactt gtcaaagg to acaagacitag gaaatacaca 45 60 

agtagaaatg tttaca atta aggcc caggc tigg gtttgcc citcagttctg. citatgccitcg 462O 

cattatgc.cc caggaaactt titt.cocttgt gaaag.ccaag cittaaaaaaa gaaaag.ccac 4680 

atttgtaacg togctotgttc ccctgccitat ggtgaggatc ttcaaac agt tatacatgga 474. O 

cccagtc.ccc citgccttcto cittaatttct taagttcattt gaaacagatg gctgtcatgg 4800 

aaatagaatc cagacatgtt gotcagagtt aaagatcaac taatticcatc aaaaatagot 4860 

cgg catgaaa gogalactatt citctggctta gtcatggatg agacitttcaa ttgctataaa 4920 

gtggttccitt tattagacaa tottaccagg gaaacaa.cag gggtttgttt gacittctggg 4.980 

gcc.cacaagt caacaa.gaga gcc.ccatcta cca aggagca totcc ctgac taccc.cticag 5040 

ccagoagcaa gacatgg acc ccagt caggg caggagcagg gtttcgg.cgg cqc coag cac 51OO 

aaga cattgc cccitagagtc. tcagocccita cccitcgagta atagatctgc citacctgaga 5 160 

citgttgtttg cccaagagct g g g to tcago citgatgg gaa ccatataaaa aggttcactg 5220 

acatactgcc cacatgttgttctotttcat tag atcttag ctitccttgtc. tactcittcat 528 O 

tottgcagta ttcattcaac aaa.cattaaa aaaaaaaaaa agcattctat gtgtggalaca 5340 

citctgctaga tigctgtggat ttagaaatga aaata catcc cq accottgg aatggaaggg 5 400 

aaaggact ga agtaag acag attaa.gcagg accgtcagoc cagottgaag coccagataaa 546 O 

tacggagaac aagaga gagc gagtagtgag agatgagtcc caatgccitca citttggtgac 552O 

gggtgcgtgg toggcttcat gcagottctt citgataaatg cct cottcag aactggtoa a 558 O 

citctaccttg gcc agtgacc caggtggtca tagtagattt accalagg gala aatggaaact 5640 

tittattagga gctcittaggc citcttcactt catggattitt tttittccttt tttitttgaga 5700 

tggagttittg ccctgtcacc caggctggaa to cagtggtg caatctoragc ticactgcaac 576 O. 

citcc.gc.citcc caggttcaag caattcto cit gcc to agcct coc gagtagc tigggactaca 582O 

ggtgtgcgcc accacaccag gottaatttitt gtattttittg taaag acagg ttittcaccac 588 O 

gttggc.cagg citggtotgaa citcca gacct caggtgatto acct gtc.tca gcc toccaaa 594 O 

gtgctgggat tacaggtotg agccaccgtg ccc.ggctact tcatcgattt ttgattacag 6 OOO 

attatgcc to ttacaattitt taagaagaat caagtgggct galaggtocaat gttcaccataa 6060 

gacaaaagac atttitt atta gttgattcta gggaattggc cittaagggga gcc ctitt citt 61.20 

cctaagagat tcttaggtga ttctoactitc citcttg.cccc agtattattt ttgtttittgg 618O 

tatggctoac toagatccitt tttitcctoct atccctaagt aatcc.gg gtt totttittccc 624 O 

atatttagaa caaaatgitat titatgcagag totgtccaaa cct caa.ccca aggcc totat 6300 
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acaaaataala toaaattaala 

tatcccaact td.cctoactic 

citactgattt gacagaactg 

agttacaaag cittaaatgag 

cittccacact citgitattgta 

tgttatacat aaaaatatac 

gggggaatct CtgggCttgg 

gtag actogg acaatacaat 

gtttccagot coagaatgct 

citcttcaatg acticaatgca 

aatagataca gcc tittaggc 

tittcgg.cgtg aatttgcaaa 

tggttccaaa gqottagott 

caaaatataa aagaataaaa 

gtgtcatctg. tcacgtttitt 

ggtgg tatto acagocaacg. 

cc cc tact.cc tattoccacca 

to cagtggac citgaaggacg 

ctaaag cagt gttittcacct 

titcctgttgaa agg cacttitt 

cct tccaaaa aaaaga gaat 

tggg Cagaac gctaggaga.g 

atatgatctg cago cattaa 

aaccttcago: aaatagoaaa 

citttittittitt citttittittct 

gctagaatgc agtggtgtaa 

ttctoctogcc tdagccitccc 

catttttgta tttittagtag 

to cit gaccitc aggtgatcca 

gccact acac ccgg 

<210> SEQ ID NO 12 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

cacatctitta 

tgagaaccala 

tgttgactato 

citctagtgca 

aatagagccc 

titt tottctit 

aga Caggaga 

aattcaagtc 

aaatctotala 

gttittgcatt 

tittctgggat 

acaag acctg 

gcc agcatat 

ttaattaagt 

Cgggctctgg 

acticcggccc 

cggctgtc.gt 

agg gatggga 

catatgctat 

cattccactt 

caaaattitta 

atccalaattit 

aaagacacat 

agacacattc 

tittittoctitt 

totcagotca 

aagtaactgg 

agatgggatt 

cct gccitcag 

citgtcttcta 

ggctgtc.cca 

tggaacagoa 

tgcatatata 

tgtaatgctt 

catgttagaa 

cittgcct tcc 

tggitttgcto 

gtotgtggitt 

citc.ccitacct 

titcccittagt 

actctgtact 

ttgagcttitt 

tgg cactgga 

tggaaatgga 

cc.gcc.gctac 

caccalatccc. 

titt catgitaa 

gttagaagtc 

taacttgatt 

caaagaatca 

ccattgttctt 

totgtaaatg 

caagg gcc.ca 

tittgagacaa 

citgcaaccto 

gattacaggc 

ttgccatgtt 

cct cocaaag 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 12 

aaac actoac cqtagg gcca 

<210> SEQ ID NO 13 
&2 11s LENGTH 2.0 

27 

-continued 

cctctittcct gacct caata 

gcaccitgagt cqcagatatt 

ttittgatcca caatttgccc 

tittcaaaatt coaccatgat 

ttactitcgta titt cattgct 

aatgcaaaga ataggagggit 

tactato gtt coatcagaat 

atctgtaaat tdggaagaat 

ggcagocact attgcagoag 

tittittittcta aalaccalataa. 

caagctaggg to atcctgac 

cctgctotaa gqactgtgca 

to cittctgtt caaactgttc 

citt.ccggtogg toagt catgt 

totgttctgtc. ttctotcata 

accattgcc.g. ccctgct gag 

aaggaatgag ggacittctoc 

ccaag agitat tccatttitta 

caggcagaga caataaaa.ca 

ttittaaattic cottattgtc 

aagga attct agaaagtatic 

gcaa.gcaaag cacgt attaa 

agagagcctt atttitcctgt 

cittctttact gtggg cattt 

agt citcactic tottgcc cag 

tgctitcc togg gttcaag.cga 

gcatgccacc acgc.ctagot 

ggctaggct g g to tacgaac 

tgctgggatt acagg catga 

6360 

642O 

64.80 

654. O 

6600 

6660 

678 O. 

6840 

69 OO 

696 O 

708O 

714. O 

726 O 

732O 

440 

7500 

756 O 

768O 

774. O 

7800 

786 O 

7920 

798O 

804. O 

8054 

20 
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<400 

TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 13 

caccggtgcc ctdggtgtag 

<400 

SEQ ID NO 14 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 14 

tgagccitctd totaccaagt 

<400 

SEQ ID NO 15 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 15 

gtatacticac citctgcatgc 

<400 

SEQ ID NO 16 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 16 

ttct cagagt gttgttgaatt 

<400 

SEQ ID NO 17 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 17 

actctgcata aatacattitt 

<400 

SEQ ID NO 18 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 18 

tottgttittg caaattcacg 

SEQ ID NO 19 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

28 

-continued 
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<400 SEQUENCE: 19 

tgaataccac citatgagaga 

<210> SEQ ID NO 20 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 20 

citgccaagaa tagtgg act 

<210> SEQ ID NO 21 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 21 

tgagaa.gc.ca toc toccaag 

<210> SEQ ID NO 22 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 22 

cagacgatga gaa.gc.catcc 

<210> SEQ ID NO 23 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 23 

aggagcagac gatgagaagc 

<210> SEQ ID NO 24 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 24 

acacaaatac cagtc.ca.gca 

<210> SEQ ID NO 25 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 25 

gacacaaata ccagtc.cago 

29 

-continued 
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<210> SEQ ID NO 26 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 26 

gcct cagaca caaataccag 

<210 SEQ ID NO 27 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 27 

gtagggccag cctoragacac 

<210> SEQ ID NO 28 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 28 

caccggtgcc cqtagg gcca 

<210 SEQ ID NO 29 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 29 

ggatto accg gtgc.ccgtag 

<210 SEQ ID NO 30 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 30 

agga cacttg gattcaccgg 

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

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 31 

atcagaggac acttggatto 

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

30 

-continued 
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<400 

TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 32 

tgac catcag agg acacttg 

<400 

SEQ ID NO 33 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 33 

actittgacca totagaggaca 

<400 

SEQ ID NO 34 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 34 

acago atcta gaactittgac 

<400 

SEQ ID NO 35 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 35 

gcct cqgaca gcatctagaa 

<400 

SEQ ID NO 36 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 36 

tgatgg cagg act gccitcgg 

<400 

SEQ ID NO 37 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

SEQUENCE: 37 

ttctgaacac atgcacggcc 

SEQ ID NO 38 
LENGTH 2.0 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Antisense Compound 

31 
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<400 SEQUENCE: 38 

tgtcatcago agcctttctg 

<210 SEQ ID NO 39 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 39 

atggcticcca ggtgtcatca 

<210> SEQ ID NO 40 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 40 

aggcaaatgg citcc.caggtg 

<210> SEQ ID NO 41 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 41 

titcc cagagg caaatggcto 

<210> SEQ ID NO 42 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 42 

actggtttitc ccagaggcaa. 

<210> SEQ ID NO 43 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 43 

gact cactgg tttitcc caga 

<210> SEQ ID NO 44 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 44 

cagotcitcca gacitcactgg 

32 
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<210> SEQ ID NO 45 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 45 

gcc catgcag citctocagac 

<210> SEQ ID NO 46 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 46 

tgtgagcc.ca to cagotcitc 

<210> SEQ ID NO 47 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 47 

citcagttgtg agcc.catgca 

<210> SEQ ID NO 48 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 48 

attcctccitc agttgttgagc 

<210 SEQ ID NO 49 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 49 

totacaaatt cotcctcagt 

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

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 50 

citttgtatat cocttctaca 

<210 SEQ ID NO 51 
&2 11s LENGTH 2.0 

33 
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&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 51 

agatttggtg totattitcca 

<210> SEQ ID NO 52 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 52 

caagtgccitt coagtaagat 

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

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 53 

gggagatgcc aagtgc ctitc 

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

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 54 

totgcatgct catggaatgg 

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

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 55 

tgaataccac citctgcatgc 

<210 SEQ ID NO 56 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 56 

ttggctgttga ataccaccitc 

<210 SEQ ID NO 57 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

34 
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<400 SEQUENCE: 57 

cc.ggagtcgt toggctgtgaa 

<210 SEQ ID NO 58 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 58 

tdag Cagg gC ggcaatggtg 

<210 SEQ ID NO 59 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 59 

CCgtggtgga ataggagtag 

<210 SEQ ID NO 60 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 60 

agc.cgtggtg gaataggagt 

<210> SEQ ID NO 61 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 61 

Cgacagcc.gt ggtggaatag 

<210> SEQ ID NO 62 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 62 

ttggtogacga cago.cgtggit 

<210 SEQ ID NO 63 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 63 

gattggtgac gacago.cgtg 

35 
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<210> SEQ ID NO 64 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 64 

gggattggtg acgacago.cg 

<210 SEQ ID NO 65 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 65 

tgggattggit gacgacagcc 

<210 SEQ ID NO 66 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 66 

attoctitggg attggtgacg 

<210 SEQ ID NO 67 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 67 

cattcc ttgg gattggtgac 

<210 SEQ ID NO 68 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 68 

to attccttg ggattggtga 

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

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 69 

agaagtcc ct cattcc ttgg 

<210 SEQ ID NO 70 
&2 11s LENGTH 2.0 
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&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 70 

gtocactgga ggagaagticc 

<210 SEQ ID NO 71 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 71 

gtoctitcagg to cactggag 

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

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 72 

catcccitcgt cottcaggto 

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

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 73 

tacatgaaat cocatcccitc 

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

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 74 

cittggittaca toaaatcc.ca 

<210 SEQ ID NO 75 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 75 

aatact cittg gttacatgaa 

<210 SEQ ID NO 76 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 
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<400 SEQUENCE: 76 

ttagtaaaaa to gaatactc 

<210 SEQ ID NO 77 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 77 

actgctittag taaaaatgga 

<210 SEQ ID NO 78 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 78 

tgaaaacact gctittagtaa 

<210 SEQ ID NO 79 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 79 

tatgaggtga aaa.cactgct 

<210 SEQ ID NO 80 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 80 

tag catatga ggtgaaaa.ca 

<210> SEQ ID NO 81 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 81 

ttctaacata gcatatgagg 

<210> SEQ ID NO 82 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 82 

tggacittcta acatagdata 
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<210 SEQ ID NO 83 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 83 

totctgcct g g acttctaac 

<210> SEQ ID NO 84 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 84 

ttattgtctd tacctgg act 

<210 SEQ ID NO 85 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 85 

cctittcacag gaatgttitta 

<210 SEQ ID NO 86 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 86 

tgcctittcac aggaatgttt 

<210 SEQ ID NO 87 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 87 

gtgc ctitt.ca caggaatgtt 

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

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 88 

aagtgc ctitt cacaggaatg 

<210 SEQ ID NO 89 
&2 11s LENGTH 2.0 
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-continued 

&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 

<223> OTHER INFORMATION: Antisense Compound 

<400 SEQUENCE: 89 

tgaaaagtgc ctittcacagg 20 

<210 SEQ ID NO 90 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 

<400 SEQUENCE: 90 

gcatgcagag gtgagtatac 20 

<210 SEQ ID NO 91 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 

<400 SEQUENCE: 91 

agtc. cactica ttcttggcag 20 

EQ ID NO 92 
ENGTH 2.0 
YPE DNA 

RGANISM: H. sapiens 
EATURE 

<400 SEQUENCE: 92 

tgctgg acto gtatttgttgt 20 

EQ ID NO 93 
ENGTH 2.0 
YPE DNA 

RGANISM: H. sapiens 
EATURE 

<400 SEQUENCE: 93 

citacgggcac cqgtgaatcc 20 

<210 SEQ ID NO 94 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 

<400 SEQUENCE: 94 

cc.ggtgaatc caagtgtc.ct 20 

<210 SEQ ID NO 95 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 

<400 SEQUENCE: 95 

gtoaaagttc tagatgctgt 20 
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SEQ ID NO 96 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 
FEATURE: 

SEQUENCE: 96 

ttctagatgc tigtc.cgaggc 

EQ ID NO 97 
ENGTH 2.0 
YPE DNA 

RGANISM: H. sapiens 
EATURE 

SEQUENCE: 97 

ggcc.gtgcat gtgttcagaa 

EQ ID NO 98 
ENGTH 2.0 
YPE DNA 

RGANISM: H. sapiens 
EATURE 

SEQUENCE: 98 

tgatgacacc tdggagcc at 

SEQ ID NO 99 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 
FEATURE: 

SEQUENCE: 99 

ttgc citctgg gaaaaccagt 

EQ ID NO 100 
ENGTH 2.0 
YPE DNA 

RGANISM: H. sapiens 
EATURE 

SEQUENCE: 100 

ccagtgagtc. toggaga.gctg 

EQ ID NO 101 
ENGTH 2.0 
YPE DNA 

RGANISM: H. sapiens 
EATURE 

SEQUENCE: 101 

tgcatcggct cacaactgag 

SEQ ID NO 102 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 
FEATURE: 

SEQUENCE: 102 

actgaggagg aatttgtaga 
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<400 SEQUENCE: 130 

taaaac attc ctdtgaaagg 

SEQ ID NO 131 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 
FEATURE: 

<400 SEQUENCE: 131 

aaac attcct gtgaaaggca 

SEQ ID NO 132 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 
FEATURE: 

<400 SEQUENCE: 132 

aacattcc to tdaaaggcac 

SEQ ID NO 133 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 
FEATURE: 

<400 SEQUENCE: 133 

cattcc totgaaaggc actt 

What is claimed is: 
1. An antisense compound 13 to 80 nucleobases in length 

targeted to a nucleic acid molecule encoding human tran 
Sthyretin, wherein Said compound inhibits the expression of 
human transthyretin mRNA by at least 10%. 

2. The antisense compound of claim 1 comprising 13 to 50 
nucleobases in length. 

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

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

5. The antisense compound of claim 4 comprising a DNA 
oligonucleotide. 

6. The antisense compound of claim 4 comprising an 
RNA oligonucleotide. 

7. The antisense compound of claim 6 comprising a 
Single-Stranded RNA oligonucleotide. 

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

9. The antisense compound of claim 4 wherein at least a 
portion of said compound hybridizes with RNA to form an 
oligonucleotide-RNA duplex. 

10. The antisense compound of claim 1 having at least one 
modified internucleoside linkage, Sugar moiety, or nucleo 
base. 

11. The antisense compound of claim 1 having at least one 
2'-O-methoxyethyl Sugar moiety. 

12. The antisense compound of claim 1 having at least one 
phosphorothioate internucleoside linkage. 

13. The antisense compound of claim 1 wherein at least 
one cytosine is a 5-methylcytosine. 

20 

20 

20 

20 

14. A method of inhibiting the expression of human 
transthyretin in a cell or tissue comprising contacting Said 
cell or tissue with the antisense compound of claim 1 So that 
expression of human transthyretin is inhibited. 

15. A method of screening for a modulator of human 
transthyretin, the method comprising the Steps of 

contacting a preferred target Segment of a nucleic acid 
molecule encoding human transthyretin with one or 
more candidate modulators of human transthyretin, and 

identifying one or more modulators of human transthyre 
tin expression which modulate the expression of human 
transthyretin. 

16. The method of claim 15 wherein the modulator of 
transthyretin expression comprises an oligonucleotide, an 
antisense oligonucleotide, a DNA oligonucleotide, an RNA 
oligonucleotide, an RNA oligonucleotide having at least a 
portion of said RNA oligonucleotide capable of hybridizing 
with RNA to form an oligonucleotide-RNA duplex, or a 
chimeric oligonucleotide. 

17. A diagnostic method for identifying a disease State 
comprising identifying the presence of human transthyretin 
in a Sample using at least one of the primers comprising SEQ 
ID NOS 5 or 6, or the probe comprising SEQ ID NO: 7. 

18. The antisense compound of claim 1, wherein said 
antisense compound has at least an 13 nucleobase portion of 
a Sequence Selected from the group consisting of SEQ ID 
NOs 15, 20, 24, 29, 30, 34,35, 37, 39, 42, 44, 47,49, 50, 53, 
54, 59, 60, 61, 62, 63, 64, 65, 66, 67, 69, 70, 71, 72,73, 74, 
75, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87 and 88. 
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