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(57) ABSTRACT 

The invention relates to oligomer compounds (oligomers), 
which target beta-catenin mRNA in a cell, leading to reduced 
expression of beta-catenin. Reduction of beta-catenin expres 
sion is beneficial for a range of medical disorders, such as 
hyperproliferative disorders, such as cancer. The invention 
provides therapeutic compositions comprising oligomers and 
methods for modulating the expression of beta-catenin using 
said oligomers, including methods of treatment. 
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Figure 1 (Part 1) 
1 CCCaCOCGtC CGggCagCag C9ttggCCC9 gCCCC999ag C9gagagC9a gC9gaggCgg 

61 agaC99agga aggtotgagg agcagcttCagtCCCC9CCg agcCgCCaCC gCaggtogag 
121 gaC9gtCGga ctCCC9C9gC gggaggagcC tdttCCCCtgagggitatttgaagtataCCa 
181 tacaactgtt ttgaaaatCC agcgtggaca atggctactC aagctcattt gatggagttg 
241 gaCatggCCatogaaCCaga CagaaaagCC gCtottagtC actggCagCa acagtCttaC 
301 ctggactctg gaatCCattctggtgCCact acCaCagctC CttctCtgag togtaaaggc 
361 aatCctgagg aagaggatgt gigatacctCC CaagtCctgt atgagtggga acagggattt 
421 totCagtCCt toactCaaga acaagtagct gatattgatg gaCagtatgcaatgactCda 
481 gCtCagaggg tacgagctgc tatgttCCCt gagaCattag atgagggCat gCagatCCCa 
541 totacacagt ttgatgctgc ticatCCCact aatgtCCagC gtttggCtga acCatCacag 
601 atgctgaaac atgcagttgt aaacttgatt aactatoaag atgatgcaga acttgcCaca 
661 CotgcaatCC ctgaactgaC aaaactgcta aatgacgagg acCaggtggt gettaataag 

SEQ ID NO: 1 
721 gCtgCagtta togtocatca gottctaaa aaggaagctt CCagaCacgC tatCatgC9t 
781 totCctCaga togtgtctgc tattgtacgt acCatgCaga atacaaatga totagaaaca 

841 gCtcgttgta CCGCtgggac Cttgcataac CtttCCCatC atcgtgaggg Cttactggcc. 
SEO ID NO: 16 SEQ ID NO: 17 

901 atctittaagt ctegaggCat ticCt9CCCt9 9tgaaaatgC ttggttcacc agtggattct 
SEQ ID NO: 18 

961 gtottgtttt atgCCattac aactCtCCaC aaCCttttat tacatCaaga aggagctaaa 

1021 atggcagtgc gtttagotgg toggctgCag aaaatggttg CCttgctCaa Caaaacaaat 
SEQ ID NO: 33 

1081 gttaaattot togctattac gaCagaCt9C Cttcaaattt tagcttatgg CaacCaagaa 
1141 agcaagctCatCatactggC tagtggtgga CCCCaagctt tagtaaatat aatgaggaCC 

SEO TD NO: 34 
1201 tatacttacg aaaaactact gtggaccaca agcagagtgC tegaaggtgct atctgttctgC 

SEO ED NO: 49 
1261 totagtaata agcC9gctat togtagaagct ggtggaatgcaagctttagg acttCaCCtg 

SEQ TD NO: 50 
1321 acagatCCaagtCaacgtCt tottCagaac tetctittgga citctCaggaatctttCagat 
1381 gCtgcaacta aaCaggaagg gatggaaggt CtCCttggga CtCttgttca gCttctgggt 
1441 toagatgata taaatgtggt CaCCtgtgca gctggaattC tttctaacct Cacttgcaat 

SEO ID NO: 51 
1501 aattataaga acaagatgat ggtotgcCaagtgggtggta tagaggctct totgcgtact 
1561 gtCcttCggg ctggtgacag ggaagaCatC actgagcCtg CCatctgtgC tottCgtCat 
1621 ctgaCCagcc gaCaCCaaga agcagagatg gCCCagaatg CagttcgCCt toactatgga 
1681 ctacCagttg togttaagct cttacacCCaCCatCCCact goCCtctgat aaaggctact 
1741 gttggattga titCGaaatct togCCCtttgt CCCGCaaatC atgCaCCttt gagtgagcag 
1801 getgCCattC CaCCaCtagt toagttgCtt gttcgtgCaC atCaggatac CCagC9CC9t 
1861 acgtCCatgg gtgggaCaca gCagCaatitt gtggaggggg toCgCatgga agaaatagtt 
1921 gaaggttgta CC9gagcCCt toacatCCta gCtCGggatgttCaCaacCd aattgttatc 

SEO ID NO: 52 
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Figure 1 (Part 2) 
1981 agaggaCtaa atacCattoc attgtttgttg cagctgCttt attCtCCCat tdaaaaCatC 

SEQ ID NO: 53 
2041 Caaagagtag ctgcaggggt CCtctgttgaa cttgctCagg acaaggaagc tigCagaagct 

SEO ID NO: 54 
2101 attgaagctg. agggagcCaC agctCCtctg acagagttac ttCactCtag gaatgaaggt 
2161 gtggCgaCat atgCagctgc tigttttgttc CogaatgtctgaggacaagCC acaagattac 

SEO ID NO: 55 
2221 aagaaacggC tttCagttga gCtgacCagc totctCttCa gaacagagcCaatggcttgg 
2281 aatgagactg ctgatcttgg acttgatatt gotgcCCagg gagaaCCCCt toggatatogc 

SEQ ID NO: 56 
2341 CaggatgatC CtagCtatCG titCttttcac totggtggat atggCCagga tigCCttgggt 
2401 atggaCCCCatcatggaaca toagatgggt gcCCaCCaCC Ctggtoctoga ctatocagtt 

SEO ID NO: 57 
2461 gatgggctOC Cagatctggg gCatgCCCag, gacctoratgg atgggCt9CC toCaggtogaC 
2521 agcaatcagc tiggCCtggtt teatactgac ctetaaatcatCctittaggt aagaagtttt 
2581 aaaaag.cCag tttgggtaaa atacttittac totgCCtaca gaacttCaga aagacttggt 
2641 togtagggtg gagtgggttt aggCtatttgtaaatCtCC acaaaaaCag gtatataCtt 
2701 togaaaggaga totCttggaa CattggaatgttctCagatt totggttgtt atgtgatCat 
2761 gtgtc.cgaagt tattaactitt aatgtttittt goCacagott ttgcaactta atactcaaat 
2821 gagtaacatt togctgtttta aaCattaata gCagCCtttC totCtttata Cagctotatt 
2881 gttctgaactt gCattgttgat togCCtgtag agttgctgag agggctCgag gggtgggCtg 
2941 gtatctoaga aagtgCCtga CaCactaaCC aagctgagtt toctatggga acaattgaag 
3001 taaacttittt gttctggtCC tittttggtgC aggagtaa.ca atacaaatgg attittgggag 

SEO ID NO: 58 
3061 tactCaaga agtgaagaat gCaCaagaat gatcacaag atggaattta gCaaaCCCta 

SEQ ID NO: 73 
3121 gCCttoctto ttaaaattitt ttttitttttt ttttaagaat atctgtaatg gtagtgact 
3181 tacttgcttt gaagtagctatttittttttt ttttittttitt tttitttttgc agtaactgtt 

SEQ ID NO: 88 
3241 ttttaagttct Ctcgtagtgt taagttatag togaatagitgc tacagcaatt totaattittt 

SEO ID NO: 103 
3301 aagaattgag taatggtgta gaacactaat taattCataa toactictaat taattgtaat 
3361 Ctgaataaag totaacaatt gtotagoCtt tttgtataaaatagaCaaat agaaaatggt 

SEO ID NO: 118 
3421 CCaattagtt toCtttttaa tatgcttaaaataagcaggt gatctattt catgtttittg 
3481 atcaaaaact atttgggata totatgggtagggtaaatca gtaagaggtgttatttggaa 
3541 CCttgttittg gaCagttctac CagttgCCtt ttatCCCaaa gttgttgtaa CCtgctgtca 
3601 tacgatgctt Caagagaaaa toCggittata aaaaatggtt Cagaattaaa cttittaattc 
3661 attcaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaa. 
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Figure 6 (Part 1) 
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aggataCagC ggCttctg.cg Cdacttataa gagctCCttg togCdgCdCCattttaagcct 
CtCggtCtgt ggCagcagog ttggCCC99C CCC999agC9 gagagcgaggggaggcggag 
aC9gaggaag gtCtgaggag CagcttCagt CCCCCCCGag CCGCCaCCGC aggtogagga 
CggtCGgact CCCGC9gcgg gaggagcCtg 
Caactgtttt gaaaatCCag Cotggacaat 
CatggCCatg gaacCagaca gaaaag.cggC 
gCactCtgga atCCattCtg gtgCCactaC 
tCCtgaggaa gaggatgtgg ataCCtCCCa 
toagtccttc 
tCagagggta 
taCaCagttt 
gctgaaacat 
tgcaatCCCt 
tgcagttatg 
tCCtCagatg 
togttgtacc 
ctittaagttct 
gttgtttitat 
ggCagtgCgt 

actCaagaac 
CgagctcCta 
gatgctgctC 
gCagttgtaa 
gaactgaCaa 
gtCCatCagc 
gtgtctgcta 
gCtgggaCCt 
ggaggCattC 
gCCattacaa 

aagtagCtga 
tgttCCCtga 
atCCCaCtaa 
acttgattaa 
aactoctaaa 
tittCtaaaaa. 
ttgtacgtaC 
togcataacct 
CtgCCCtggit 
CtCtCCaCaa 

ttCCCCtgag getatttgaa gtataCCata 
ggctactCaa gCtgatttga togagttgga 
tgttagtCaC 
CacagotCCt 
agtCCtgtat 
tattoatgga 
gaCattagat 
tgtCCagCdt 
ctatoaagat 
tgacgaggaC 
ggaagcttCC 
CatgCagaat 
titCCCatCat 
gaaaatgctt 
CCttittatta 

ttagctggtg ggCtgCagaa aatggttgCC 
taaattCttg gCtattacga CagactgcCt 
CaagctCatC atactggcta gtggtggaCC 

tCaaattitta 
CCaagctitta 

tacttacgaa aaactactgt gigaCCaCaag Cagagtgctg 
tagtaataag CCGgctattg tagaagctgg toggaatgCaa 

CaacgtCttgttcagaactg. tctittggact agatCCaagt 
tgcaactaaa Caggaaggga tggaaggtot 
agatgatata aatgtggtCa CCtgttgcagc 

aagatgatgg totgCCaagt 999 togtata 
ggtogaCaggg aagaCatCaC toagcctgcC 

gaCCagCCga CaCCaagaag CagagatggC CCagaatgca gttcgCCttC 
aCCagttgttg gttaagctCt tacaCCCaCC atCCCactgg 
tggattgatt Coaaatctg. CCCtttgtCC CdCaaatCat gCacCtttgC 
tgCCattCca CGactagttc agttgcttgttcgtgCaCat 
gtCCatgggt gCCaCaCagC agcaatttgt gagggggtC 
aggttgtaCC gagcCCttC acatCctago togggatgtt 
aggactaaat acCattCCat totttgttgca gCtgCttitat 
aagagtagct gCaggggtCC totgttgaact togctCaggaC 
tgaagctgag gagCCaCag ctCCtctgac agagttactt. 
ggCgaCatat gCagctgctg ttttgttCCC aatgtctgag gaCaagcCaC 
gaaacggCtt toagttgagc tigaCCagctC totCttCaga acagagcCaa 
tgagactgct gatcttggac ttgatattgg togCCCaggga gaacCCCttggatatogCCa 
ggatgatCct agctatogttcttittCactC togtggatat goCCaggatg CCttgggtat 
ggaCCCCatg atggaacatg agatgggtgg CCaCCaCCCt ggtgctgact atCCagttga 
tgggCtgCCa gatctggggC atgCCCagga CCtCatggat giggCtgCCtC CaggtgaCag 
CaatCagctg gCCtggtttgatactgacct gtaaatcatC ctttaggtaa gaagttittaa 
aaagCCagtt toggtaaaat acttittactC togCCtacaga acttCagaaa gacttggttg 
gtagggtggg agtggtttag gCtatttgta aatctgcCaC aaaaaCaggt atatactittg 

ttataagaac 
CCttCGggct 

CCttgggact 
tggaattCtt 

tggCagCaac 
tCtctgagtg 
gagtgggaac 
Cagtatgcaa. 
gagggCatgC 
ttggctgaac 
gatgCagaac 
Caggtogtgg 
agacacgcta 
acaaatgatg 
Cgtgagggct 
ggttCaCCag 
CatCaagaag 
ttgctCaaca 
gCttatggCa 
gtaaatataa 
aaggtgctat 
gCtttaggaC 
ctCaggaatc 
Cttgttcagc 
tCtaaCCtCa 

gaggCtCttg 
atctgtgctC 

CCtctgataa 

CaggataCCC 
CgCatggaag 
CaCaaCCGaa 
tCtCCCattg 
aaggaagctg 
CactCtagga 

agtCttacct 
gtaaaggCaa 
agggattittC 
tgactCGagC 
agatCCCatC 
CatCaCagat 
ttgCCaCacg 
ttaataaggc 
tCatgcottc 
tagaaaCagc 
tactggCCat 
tggattctgt 
gagctaaaat 
aaacaaatgt 
aCCaagaaag 
tgaggaCCta 
ctogtotgctC 
ttCaCCtgac 
tttCagatgc 
ttctgggttC 
cttgcaataa 
tgC9taCt9t 
ttcgtCatct 
actatggact 
aggCtactgt 
gtgagcaggg 
agcgCCgtac 
aaatagttga 
ttgttatcag 
aaaaCatCCa 
Cagaagctat 
atgaaggtgt 
aagattacaa 
tggCttggaa 
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Figure 6 (Part 2) 
2701 gtagggtggg agtggtttag gCtatttgta aatctgcCaC aaaaaCaggt atatactittg 
2761 aaaggagatgtcttggaaCattggaatgtt CtcagatttC togttgttat gtgatcatgt 
2821 gtggaagtta ttaactittaa totttitttgc Cacagotttt gCaacttaat actCaaatga 
2881 gtaacatttg ctettttaaa Cattaatago agcCtttcto tctttataca gCtgtattot 
2941 CtgaacttgC attgttgattig gCCtgtagag ttgCtgagag gCCtcgaggg gtgggctggit 
3001 atctoagaaagtgCCtgaca CactaacCaa gCtgagtttC ctatgggaac aattgaagta 
3061 aacttitttgttctggtCCtt tttggtCGag gagtaacaat aCaaatggat tittgggagtg 
3121 actCaagaag togaagaatgC acaagaatgg atCaCaagat gaattitatC aaacCCtagc 
3181 cttgcttgtt aaattittttt tttittttittt ttaagaatat ctotaatggt actoactittg 
3241 cttgctttga agtagctctt tttttttittt tttttttittt tttgcagtaa ctotttttta 
3301 agtCtctCgt agtgttaagt tatagtgaat actgctaCag caatttctaatttittaagaa 
3361 ttgagtaatg gtgtagaa.ca ctaattcata atcactctaattaattgtaatctgaataaa 
3421 gtgtaacaat totgtagCCt ttttgtataa aatagacaaa tagaaaatgg toCaattagt 
3481 titCCttittta atatgcttaa aataagcagg toggatCtatt toatgtttitt gatCaaaaac 
3541 tatttgggat atgtatgggt agggtaaatC agtaagaggt gttatttgga accttgtttt 
3601 gCacagttta CCagttgCCt tttatCCCaa agttgttgta acctgctgtg atacgatgct 
3661 toaagagaaa atgCGgttat aaaaaatggt toagaattaa acttittaatt Cattogattg 

14344544.1. BUSINESS 
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COMPOUNDS FOR THE MODULATION OF 
BETA-CATENIN EXPRESSION 

1. CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit under 35 U.S.C. 
S 119(e) of U.S. Provisional Application Ser. No. 60/915,371, 
filed May 1, 2007, and U.S. Provisional Application Ser. No. 
61/023,244, filed Jan. 24, 2008, the disclosures of which are 
incorporated herein by reference in their entireties. 

2. FIELD OF THE INVENTION 

0002 The invention relates to oligomeric compounds (oli 
gomers) which target beta-catenin mRNA in a cell, leading to 
reduced expression of beta-catenin. Reduction of beta-cate 
nin expression is beneficial for a range of medical disorders, 
Such as hyperproliferative diseases, including cancer. The 
invention provides therapeutic compositions comprising oli 
gomers and methods for modulating the expression of beta 
catenin using said oligomers, including methods of treatment. 

3. BACKGROUND 

0003 Beta-catenin (also known as cadherin-associated 
protein and B-Catenin) is a member of the catenin family of 
cytosolic proteins and a pivotal player in the signalling path 
way initiated by Wnt proteins, mediators of several develop 
mental processes. Beta-catenin undergoes phosphorylation 
upon growth factor stimulation resulting in reduced cell adhe 
S1O. 

0004. The role of beta-catenin in the development of can 
cer has been shown to be regulated by the expression product 
of the APC (adenomatous polyposis of the colon) gene. The 
APC tumor suppressor protein binds to beta-catenin, while 
beta-catenin was shown to interact with Tcfand Leftranscrip 
tion factors. Morin et al. (Morin et al., Science, 1997, 275, 
1787-1790) report that APC protein down-regulates the tran 
Scriptional activation mediated by beta-catenin and Tcf-4 in 
colon cancer. Their results indicate that the regulation of 
beta-catenin is critical to APC's tumor suppressive effect and 
that this regulation can be circumvented by mutations in 
either APC or beta-catenin. 
0005 Morin et al. showed that mutations of beta-catenin 
which affect phosphorylation sites rendered the cells insen 
sitive to APC-mediated down-regulation of beta-catenin and 
that this disrupted mechanism was critical to colorectal tum 
origenesis (Morin et al., Science, 1997, 275, 1787-1790). 
0006. Several studies report on the detection of mutations 
in beta-catenin in various cancer cell lines and abnormally 
high amounts of beta-catenin have been found in melanoma 
cell lines. 
0007 U.S. Pat. No. 6,066,500 to Bennett et al. describes 
antisense compounds, compositions and methods for modu 
lating the expression of beta-catenin. 
0008 Considering the involvement of beta-catenin in the 
development of cancer, there remains a need for agents 
capable of effectively inhibiting beta-catenin function. 

4. SUMMARY OF THE INVENTION 

0009. The invention provides an oligomer of 10-50 con 
tiguous monomers wherein the sequence of said oligomer is 
at least 80% identical to the sequence of the reverse comple 
ment of a target region of a nucleic acid which encodes a 
mammalian beta-catenin. 

Jan. 1, 2009 

0010. The invention provides an oligomer of 10-50 con 
tiguous monomers which comprises a first region, wherein 
the sequence of the first region is at least 80% identical to the 
sequence of the reverse complement of a target region of SEQ 
ID NO 173 or to a sequence selected from SEQ ID NOs: 
1-132, SEQID NOs 174-192 and SEQID NO: 193. 
0011. The invention further provides a conjugate compris 
ing the oligomer according to the invention, which, is 
covalently linked to one or more moieties that are not them 
selves nucleic acids or monomers ("conjugated moiety'). In 
Some embodiments, the conjugated moiety consists of or 
comprises a sterol group Such as cholesterol, or other moiety 
that facilitates entry into the cell. 
0012. The invention provides for a conjugate comprising 
the oligomer according to the invention, which is covalently 
linked to a polymeric conjugated moiety containing posi 
tively charged groups, such as polyethylene glycol (PEG)— 
i.e. the oligomer according to the invention may, optionally, 
be pegylated. 
0013 The invention provides for pharmaceutical compo 
sitions comprising the oligomer or conjugate of the invention, 
and a pharmaceutically acceptable diluent, carrier, salt or 
adjuvant. 
0014. The invention further provides for an oligomer or 
conjugate according to the invention, for use in medicine. 
(0015 The invention further provides for the use of the 
oligomer or conjugate of the invention for the manufacture of 
a medicament for the treatment of one or more of the diseases 
referred to herein, such as a hyperproliferative disease, e.g., 
CaCC. 

0016. The invention further provides for an oligomer or 
conjugate according to the invention, for use for the treatment 
of one or more of the diseases referred to herein, such as 
CaCC. 

0017 Pharmaceutical and other compositions comprising 
the oligomer or conjugate of the invention are also provided. 
Further provided are methods of down-regulating the expres 
sion of beta-catenin in cells or tissues comprising contacting 
said cells or tissues, in vitro or in vivo, with an effective 
amount of one or more of the oligomers, conjugates or com 
positions of the invention. 
0018. Also disclosed are methods of treating an animal or 
a human, Suspected of having or being prone to a disease or 
condition associated with expression or over-expression of 
beta-catenin, by administering to said animal or human a 
therapeutically or prophylactically effective amount of one or 
more of the oligomers, conjugates or compositions of the 
invention. 
0019. Further, methods of using oligomers for the inhibi 
tion of expression of beta-catenin, and for treatment of dis 
eases associated with activity of beta-catenin are provided. 
0020. The invention provides for a method of inhibiting or 
reducing the expression of beta-catenin in a cell or a tissue, 
the method comprising the step of contacting said cell or 
tissue with an effective amount of an oligomer, a conjugate, or 
a pharmaceutical composition according to the invention So 
that expression of beta-catenin is inhibited or reduced. 
0021. The invention provides for a method of triggering 
apoptosis in a cell. Such as a cancer cell, said method com 
prising the step of contacting said cell or tissue with an effec 
tive amount of an oligomer, a conjugate, or a pharmaceutical 
composition according to the invention so that either expres 
sion of beta-catenin is inhibited or reduced and/or apoptosis is 
triggered. 
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0022. The invention further provides for an oligomer 
which comprises or consists of contiguous covalently linked 
monomers, wherein the oligomer comprises a first region, 
wherein the sequence of said first region is at least 80% 
identical to the sequence of a region of SEQID NOs 1-132 or 
SEQID NOs 174-193. In some embodiments, the sequence is 
selected from the group consisting of SEQID NO 189, 192, 
58 and 103. 
0023 The invention further provides for an oligomer 
which comprises or consists of a first region, wherein the 
sequence of said first region is identical to the sequence of a 
region of SEQID NO 174-193, such as a region of SEQ ID 
NO 189 or 192. 
0024. The invention further provides for an oligomer 
which comprises or consists of a sequence identically present 
in SEQID NO 133-174, such as identically present in SEQID 
NO 168 or 171. 

5. BRIEF DESCRIPTION OF THE FIGURES 

0025 FIG. 1: The beta-catenin sequences that are targeted 
by the oligomers having the sequence of SEQID NOs: 1, 16, 
17, 18,33,34,49, 50,51,52,53,54,55,56, 57,58, 73,88, 103 
and 118, respectively, are shown in bold and underlined, 
indicating their position in the beta-catenin transcript (Gen 
Bank Accession number NM 001904 SEQID NO: 173). 
0026 FIG. 2: Beta-catenin expression normalized to 
GAPDH 24 hours after transfection of SW480 cells. 
0027 FIG.3: Beta-catenin protein content in SW480 cells 
transfected with oligonucleotides at 1 and 5 nM concentration 
measured by Western blot. Tubulin staining was used as load 
ing control and SEQ ID NO: 194 was used as a scrambled 
control oligonucleotide. 
0028 FIG. 4: Cellular proliferation measured using MTS 
assay in HCT1 16 cells transfected with oligonucleotides at 
25 nM concentration measured as OD490 at different time 
points after transfection. Mock transfected cells and cells 
transfected with SEQID NO: 194 (scrambled control) were 
used as controls. 
0029 FIG. 5: Beta-catenin mRNA expression relative to 
saline treated control in mouse liver measured by QPCR after 
treatment with 3x25 mg/kg oligonucleotide i.v. Beta-catenin 
expression was normalized to GAPDH and results were plot 
ted relative to saline treated control. 
0030 FIG. 6: The nucleotide sequence of a human beta 
catenin mRNA having Accession No: NM 001904.3. 

6. DETAILED DESCRIPTION 

The Oligomer 

0031. In a first aspect, oligomeric compounds (referred 
herein as oligomers) are provided that are useful, e.g., in 
modulating the function of nucleic acid molecules encoding 
mammalian beta-catenin, such as the beta-catenin nucleic 
acid shown in SEQ ID NO: 173, and naturally occurring 
allelic variants of Such nucleic acid molecules encoding 
mammalian beta-catenin. The oligomers of the invention are 
composed of covalently linked monomers. 
0032. The term “monomer' includes both nucleosides and 
deoxynucleosides (collectively, “nucleosides”) that occur 
naturally in nucleic acids and that do not contain either modi 
fied Sugars or modified nucleobases, i.e., compounds in 
which a ribose Sugar or deoxyribose Sugar is covalently 
bonded to a naturally-occurring, unmodified, nucleobase 
(base) moiety (i.e., the purine and pyrimidine heterocycles 
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adenine, guanine, cytosine, thymine or uracil) and “nucleo 
side analogues', which are nucleosides that either do occur 
naturally in nucleic acids or do not occur naturally in nucleic 
acids, wherein either the Sugar moiety is other than a ribose or 
a deoxyribose Sugar (such as bicyclic Sugars or 2 modified 
Sugars, such as 2" Substituted Sugars), or the base moiety is 
modified (e.g., 5-methylcytosine), or both. 
0033. An "RNA monomer' is a nucleoside containing a 
ribose Sugar and an unmodified nucleobase. 
0034. A “DNA monomer' is a nucleoside containing a 
deoxyribose Sugar and an unmodified nucleobase. 
0035 A“Locked Nucleic Acid monomer”, “locked mono 
mer', or “LNA monomer is a nucleoside analogue having a 
bicyclic sugar, as further described herein below. 
0036. The terms “corresponding nucleoside analogue' 
and "corresponding nucleoside' indicate that the base moiety 
in the nucleoside analogue and the base moiety in the nucleo 
side are identical. For example, when the “nucleoside' con 
tains a 2-deoxyribose Sugar linked to an adenine, the “corre 
sponding nucleoside analogue' contains, for example, a 
modified Sugar linked to an adenine base moiety. 
0037. The terms "oligomer, "oligomeric compound', 
and "oligonucleotide' are used interchangeably in the context 
of the invention, and refer to a molecule formed by covalent 
linkage of two or more contiguous monomers by, for 
example, a phosphate group (forming a phosphodiester link 
age between nucleosides) or a phosphorothioate group (form 
ing a phosphothioester linkage between nucleosides). The 
oligomer consists of, or comprises, 10-50 monomers. 
0038. In some embodiments, an oligomer comprises 
nucleosides, or nucleoside analogues, or mixtures thereof as 
referred to herein. An “LNA oligomer' or “LNA oligonucle 
otide' refers to an oligonucleotide containing one or more 
LNA monomers. 

0039. Nucleoside analogues that are optionally included 
within oligomers may function similarly to corresponding 
nucleosides, or may have specific improved functions. Oli 
gomers wherein some or all of the monomers are nucleoside 
analogues are often preferred over native forms because of 
several desirable properties of Such oligomers, such as the 
ability to penetrate a cell membrane, good resistance to extra 
and/or intracellular nucleases, and high affinity and specific 
ity for the nucleic acid target. LNA monomers are particularly 
preferred, for example, for conferring several of the above 
mentioned properties. 
0040. In various embodiments, one or more nucleoside 
analogues present within the oligomerare “silent” or 'equiva 
lent in function to the corresponding natural nucleoside, i.e. 
have no functional effect on the way the oligomer functions to 
inhibit target gene expression. Such "equivalent nucleoside 
analogues are nevertheless useful if, for example, they are 
easier or cheaper to manufacture, or are more stable under 
storage or manufacturing conditions, or can incorporate a tag 
or label. Typically, however, the analogues will have a func 
tional effect on the way in which the oligomer functions to 
inhibit expression; for example by producing increased bind 
ing affinity to the target region of the target nucleic acid and/or 
increased resistance to intracellular nucleases and/or 
increased ease of transport into the cell. 
0041. Thus, in various embodiments, oligomers according 
to the invention comprise both nucleoside monomers and at 
least one nucleoside analogue monomer, such as an LNA 
monomer, or other nucleoside analogue monomers. 
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0042. The term “at least one' comprises the integers larger 
than or equal to 1, such as 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 
14, 15, 16, 17, 18, 19, 20 and so forth. In various embodi 
ments, such as when referring to the nucleic acid or protein 
targets of the compounds of the invention, the term “at least 
one' includes the terms “at least two and at “least three' and 
“at least four, likewise the term “at least two may comprise 
the terms at “least three' and “at least four”. 
0043. In various embodiments, the oligomer consists of 
10-50 monomers, preferably 10-25 monomers, more prefer 
ably 10-16 monomers, and even more preferably 12-16 
OOCS. 

0044. In various embodiments, the oligomer of the inven 
tion does not comprise RNA monomers. 
0045. The term “region', when used to refer to the oligo 
mers of the invention, means a number of contiguous mono 
mers within the oligomer, wherein the number of monomers 
in the “region' is less than the total number of monomers in 
the oligomer. 
0046. It is preferred that the oligomers according to the 
invention are linear molecules, or are linear as synthesised. 
The oligomer is, in Such embodiments, a single stranded 
molecule, and typically does not comprise a short region of 
for example, at least 3, 4 or 5 contiguous monomers, which 
are complementary to another region within the same oligo 
mer Such that the oligomer forms an internal duplex. In Vari 
ous embodiments, the oligomer is not Substantially double 
stranded, i.e., is not a siRNA. 
0047. In some embodiments, the oligomer of the invention 
consists of a contiguous stretch of monomers, the sequence of 
which is identified by a SEQ ID No. disclosed herein (see, 
e.g., Tables 1-4). In other embodiments, the oligomer com 
prises a first region, the region consisting of a contiguous 
stretch of monomers, and one or more additional regions 
which consist of at least one additional monomer. In some 
embodiments, the sequence of the first region is identified by 
a SEQID No. disclosed herein. 

Target Nucleic Acid 
0048. The terms “nucleic acid and “polynucleotide' are 
used interchangeably herein, and are defined as a molecule 
formed by covalent linkage of two or more monomers, as 
above-described. Including 2 or more monomers, “nucleic 
acids’ may be of any length, and the term is generic to 
"oligomers', which have the lengths described herein. The 
terms “nucleic acid and “polynucleotide' include single 
Stranded, double-stranded, partially double-stranded, and cir 
cular molecules. 
0049. The term “target nucleic acid', as used herein, refers 
to the nucleic acid (such as DNA) encoding mammalian beta 
catenin polypeptide, such as human beta-catenin protein 
(e.g., Such as the human gene exons having Accession Nos. 
X89579, X89593, X89592, X89591, X89588, X89585, 
X89584 and X89578), or a mammalian beta-catenin mRNA 
such as SEQ ID NO 173. Examples of other mammalian 
beta-catenin mRNAs include, but are not limited to, those 
having Accession Numbers NM 001098209, 
NM 0010987210 (human beta-catenin mRNA): 
NM 007614 (mouse beta-catenin mRNA); NM 053357 
(rat beta-catenin mRNA); NM-001 122762, DQ267491 
(horse beta-catenin mRNA); NM 214367 (pig beta-catenin 
mRNA); BC1 19949, BTO30683 (cow beta-catenin mRNA). 
"Target nucleic acid also includes beta-catenin encoding 
nucleic acids or naturally occurring variants thereof, and 
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RNA nucleic acids derived therefrom, preferably mRNA, 
such as pre-mRNA, although preferably mature mRNA. In 
various embodiments, for example when used in research or 
diagnostics, the “target nucleic acid may be a cDNA or a 
synthetic oligonucleotide derived from the above DNA or 
RNA nucleic acid targets. The oligomers according to the 
invention are preferably capable of hybridising to the target 
nucleic acid. 
0050. The term “naturally occurring variant thereof 
refers to variants of the beta-catenin polypeptide or nucleic 
acid sequence which exist naturally within the defined taxo 
nomic group, such as mammalian, Such as mouse, monkey, 
and preferably human. Typically, when referring to “naturally 
occurring variants' of a polynucleotide the term also may 
encompass any allelic variant of the beta-catenin-encoding 
genomic DNA which is found at the Chromosome Chr 3: 
41.22-41.26 Mb by chromosomal translocation or duplica 
tion, and the RNA, such as mRNA derived therefrom. When 
referenced to a specific polypeptide sequence, e.g., the term 
also includes naturally occurring forms of the protein which 
may therefore be processed, e.g. by co- or post-translational 
modifications, such as signal peptide cleavage, proteolytic 
cleavage, glycosylation, etc. 
0051. An oligomer of the invention binds to a region of the 
target nucleic acid (the “target region') by either Watson 
Crick base pairing, Hoogsteen hydrogen bonding, or reversed 
Hoogsteen hydrogen bonding, between the monomers of the 
oligomer and monomers of the target nucleic acid. Unless 
otherwise indicated, binding is by Watson-Crick pairing of 
complementary bases, and the oligomer binds to the target 
because the sequence of the oligomer is identical to, or par 
tially-identical to, the sequence of the reverse complement of 
the target region; for purposes herein, the oligomer is said to 
be “complementary' or “partially complementary’ to the 
target region, and the percentage of "complementarity of the 
oligomer sequence to that of the target region is the percent 
age “identity” to the reverse complement of the sequence of 
the target region. 
0.052 Unless otherwise made clear by context, the “target 
region' herein will be the region of the target having the 
sequence that best aligns with the reverse complement of the 
sequence of the specified oligomer (or region thereof), using 
the alignment program and parameters described herein 
below. 
0053. In determining the degree of “complementarity” 
between oligomers of the invention (or regions thereof) and 
the target region of the nucleic acid which encodes mamma 
lian beta-catenin, such as those disclosed herein, the degree of 
“complementarity” (also, “homology’) is expressed as the 
percentage identity between the sequence of the oligomer (or 
region thereof) and the reverse complement of the sequence 
of the target region that best aligns therewith. The percentage 
is calculated by counting the number of aligned bases that are 
identical as between the 2 sequences, dividing by the total 
number of contiguous monomers in the oligomer, and multi 
plying by 100. In such a comparison, if gaps exist, it is 
preferable that Such gaps are merely mismatches rather than 
areas where the number of monomers within the gap differ 
between the oligomer of the invention and the target region. 
0054 Amino acid and polynucleotide alignments, per 
centage sequence identity, and degree of complementarity 
may be determined for purposes of the invention using the 
ClustalW algorithm using standard settings: see http://www. 
ebi.ac.uk/emboss/align/index.html, Method: EMBOSS::wa 
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ter (local): Gap Open-10.0, Gap extend=0.5, using Blosum 
62 (protein), or DNA full for nucleotide/nucleobase 
Sequences. 
0055 As will be understood, depending on context, “mis 
match” refers to a nonidentity in sequence (as, for example, 
between the nucleobase sequence of an oligomer and the 
reverse complement of the target region to which it binds; as 
for example, between the base sequence of two aligned beta 
catenin encoding nucleic acids), or to noncomplementarity in 
sequence (as, for example, between an oligomer and the 
target region to which binds). 
0056 Suitably, the oligomer (or conjugate, as further 
described, below) is capable of inhibiting (such as, by down 
regulating) expression of the beta-catenin gene. 
0057. In various embodiments, the oligomers of the inven 
tion effect inhibition of beta-catenin mRNA expression of at 
least 10% as compared to the normal expression level, at least 
20%, more preferably at least 30%, 40%, 50%, 60%, 70%, 
80%, 90% or 95% as compared to the normal expression 
level. In various embodiments, the oligomers of the invention 
effect inhibition of beta-catenin protein expression of at least 
10% as compared to the normal expression level, at least 20%, 
more preferably at least 30%, 40%, 50%, 60%, 70%, 80%, 
90% or 95% as compared to the normal expression level. In 
Some embodiments, such inhibition is seen when using 1 nM 
of the oligomer or conjugate of the invention. In various 
embodiments, such inhibition is seen when using 25 nM of 
the oligomer or conjugate. 
0058. In various embodiments, the inhibition of mRNA 
expression is less than 100% (i.e., less than complete inhibi 
tion of expression), such as less than 98%, inhibition, less 
than 95% inhibition, less than 90% inhibition, less than 80% 
inhibition, such as less than 70% inhibition. In various 
embodiments, the inhibition of protein expression is less than 
100% (i.e., less than complete inhibition of expression), such 
as less than 98%, inhibition, less than 95% inhibition, less 
than 90% inhibition, less than 80% inhibition, such as less 
than 70% inhibition. 

0059 Modulation (i.e., inhibition or increase) of expres 
sion level may be determined by measuring protein levels, 
e.g. by the methods such as SDS-PAGE followed by western 
blotting using Suitable antibodies raised against the target 
protein. Alternatively, modulation of expression levels can be 
determined by measuring levels of mRNA, e.g. by northern 
blotting or quantitative RT-PCR. When measuring via mRNA 
levels, the level of inhibition when using an appropriate dos 
age. Such as 1 and 25 nM, is, in various embodiments, typi 
cally to a level of 10-20% of the normal levels in the absence 
of the compound of the invention. 
0060. The invention therefore provides a method of inhib 
iting (e.g., by down-regulating) the expression of beta-cate 
nin protein and/or mRNA in a cell which is expressing beta 
catenin protein and/or mRNA, the method comprising 
contacting the cell with an amount of the oligomer or conju 
gate according to the invention effective to inhibit (e.g., to 
down-regulate) the expression of beta-catenin protein and/or 
mRNA in said cell. Suitably the cell is a mammalian cell, such 
as a human cell. The contacting may occur, in certain embodi 
ments, in vitro. In other embodiments, the contacting may be 
effected in vivo, by administering the compound or conjugate 
of the invention to a mammal. 
0061 An oligomer of the invention typically binds to a 
target region of the human beta-catenin mRNA, and as such, 
comprises or consists of a region having a base sequence that 
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is complementary or partially complementary to the base 
sequence of, e.g., a target region of SEQ ID NO:173. The 
sequence of the oligomers of the invention may optionally 
comprise 1, 2, 3, 4 or more base mismatches when compared 
to the sequence of the best-aligned target region of SEQ ID 
NO: 173. 

0062. In some embodiments, the oligomers of the inven 
tion have sequences that are identical to a sequence selected 
from the group consisting of SEQID NOS: 1-132, shown in 
Table 1, below. In other embodiments, the oligomers of the 
invention have sequences that differin one, two or three bases 
when compared to a sequence selected from the group con 
sisting of SEQ ID NOs: 1-132. In some embodiments, the 
oligomers consist of or comprise 10-16 contiguous mono 
mers. Examples of oligomers consisting of 16 contiguous 
monomers are SEQID NOS: 1, 16, 17, 18,33, 34, 49, 50, 51, 
52, 53, 54, 55, 56, 57, 58, 73, 88, 103, and 118. Shorter 
sequences can be derived therefrom, e.g., the sequence of the 
shorter oligomer may be identically present in a region of 
SEQID NOs: 1-132. Longer oligomers may include a region 
having a sequence of at least 10 contiguous monomers that is 
identically present in SEQID NOs: 1-132. 

TABLE 1. 

Antisense oligonucleotide sequences (Motifs) 

Length 
SEQ ID NO Sequence (5'-3' ) (bases) Description 

SEQ ID NO: 1 GAAAGCTGATGGACCA. 6 AntiSense 
oligo 
sequence 

SEQ ID NO: 2 GAAAGCTGATGGACC 5 as above 

SEQ ID NO: 3 AAAGCTGATGGACCA. 5 as above 

SEQ ID NO: 4 GAAAGCTGATGGAC 4. as above 

SEO ID NO: 5 AAAGCTGATGGACC 4. as above 

SEQ ID NO: 6 AAGCTGATGGACCA. 4. as above 

SEO ID NO: 7 GAAAGCTGATGGA 3 as above 

SEQ ID NO: 8 AAAGCTGATGGAC 3 as above 

SEO ID NO: 9 AAGCTGATGGACC 3 as above 

SEQ ID NO: O AGCTGATGGACCA. 3 as above 

SEQ ID NO: 1 GAAAGCTGATGG 2 as above 

SEQ ID NO: 12 AAAGCTGATGGA 2 as above 

SEQ ID NO: 13 AAGCTGATGGAC 2 as above 

SEQ ID NO: 14 AGCTGATGGACC 2 as above 

SEQ ID NO: 5 GCTGATGGACCA 2 as above 

SEQ ID NO: 6 CAGACTTAAAGATGGC 6 as above 

SEQ ID NO: 7 CAGAATCCACTGGTGA 6 as above 

SEQ ID NO: 8 GCACTGCCATTTTAGC 6 as above 

SEQ ID NO: 9 GCACTGCCATTTTAG 5 as above 

SEO ID NO: 2O CACTGCCATTTTAGC 5 as above 

SEO ID NO: 21 GCACTGCCATTTTA 4. as above 
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TABLE 1 - continued TABLE 1 - continued 

Antisense oligonucleotide sequences (Motifs) Antisense oligonucleotide sequences (Motifs) 

Length Length 
SEO ID NO Sequence (5'-3' ) (bases) Description SEQ ID NO Sequence (5'-3' ) (bases) Description 

SEO ID NO: 57 CATCCATGAGGTCCTG 6 as above 
SEO ID NO: 22 CACTGCCATTTTAG 4. as above 

SEQ ID NO: 58 CCATCTTGTGATCCAT 6 as above 
SEO ID NO: 23 ACTGCCATTTTAGC 4. as above 

SEO ID NO. 59 CCATCTTGTGATCCA 5 as above 
SEO ID NO: 24 GCACTGCCATTTT 3 as above 

SEO ID NO: 6O CATCTTGTGATCCAT 5 as above 
SEO ID NO: 25 CACTGCCATTTTA 3 as above 

SEO ID NO : 61 CCATCTTGTGATCC 4. as above 
SEO ID NO: 26 ACTGCCATTTTAG 3 as above 

SEO ID NO: 62 CATCTTGTGATCCA 4. as above 
SEQ ID NO: 27 CTGCCATTTTAGC 3 as above 

SEO ID NO: 63 ATCTTGTGATCCAT 4. as above 
SEO ID NO: 28 GCACTGCCATTT 2 as above 

SEO ID NO: 64 CCATCTTGTGATC 3 as above 
SEQ ID NO: 29 CACTGCCATTTT 2 as above 

SEO ID NO: 65 CATCTTGTGATCC 3 as above 
SEO ID NO : 3 O ACTGCCATTTTA 2 as above 

SEO ID NO: 66 ATCTTGTGATCCA 3 as above 
SEO ID NO : 31 CTGCCATTTTAG 2 as above 

SEQ ID NO: 67 TCTTGTGATCCAT 3 as above 
SEO ID NO: 32 TGCCATTTTAGC 2 as above 

SEO ID NO: 68 CCATCTTGTGAT 2 as above 
SEO ID NO: 33 GTAATAGCCAAGAATT 6 as above 

SEO ID NO: 69 CATCTTGTGATC 2 as above 
SEQ ID NO. 34 ACTCTGCTTGTGGTCC 6 as above 

SEQ ID NO: 70 ATCTTGTGATCC 2 as above 
SEQ ID No. 35 ACTCTGCTTGTGGTC 5 as above 

SEQ ID NO: 71. TCTTGTGATCCA 2 as above 
SEQ ID NO: 36 CTCTGCTTGTGGTCC 5 as above 

SEQ ID NO: 72 CTTGTGATCCAT 2 as above 
SEQ ID No. 37 ACTCTGCTTGTGGT 4. as above 

SEQ ID NO: 73 AAGCAAGCAAAGTCAG 6 as above 
SEQ ID No. 38 CTCTGCTTGTGGTC 4. as above 

SEQ ID NO: 74 AAGCAAGCAAAGTCA 5 as above 
SEQ ID NO: 39 TCTGCTTGTGGTCC 4. as above 

SEQ ID NO: 75 AGCAAGCAAAGTCAG 5 as above 
SEO ID NO: 4 O ACTCTGCTTGTGG 3 as above 

SEQ ID NO: 76 AAGCAAGCAAAGTC 4. as above 
SEQ ID No. 41 CTCTGCTTGTGGT 3 as above 

SEQ ID NO: 77 AGCAAGCAAAGTC 4. as above 
SEQ ID NO: 42 TCTGCTTGTGGTC 3 as above 

SEQ ID NO: 78 GCAAGCAAAGTCAG 4. as above 
SEQ ID NO: 43 CTGCTTGTGGTCC 3 as above 

SEQ ID NO: 79 AAGCAAGCAAAGT 3 as above 
SEO ID NO: 44 ACTCTGCTTGTG 2 as above 

SEQ ID NO: 80 AGCAAGCAAAGTC 3 as above 
SEO ID NO: 45 CTCTGCTTGTGG 2 as above 

SEQ ID NO: 81 GCAAGCAAAGTCA 3 as above 
SEO ID NO: 46 TCTGCTTGTGGT 2 as above 

SEQ ID NO: 82 CAAGCAAAGTCAG 3 as above 
SEQ ID NO: 47 CTGCTTGTGGTC 2 as above 

SEQ ID NO: 83 AAGCAAGCAAAG 2 as above 
SEO ID NO : 48 TGCTTGTGGTCC 2 as above 

SEQ ID NO: 84 AGCAAGCAAAGT 2 as above 
SEO ID NO: 49 CCACCAGCTTCTACAA 6 as above 

SEQ ID NO: 85 GCAAGCAAAGTC 2 as above 
SEO ID NO: 5 O GAGTCCAAAGACAGTT 6 as above 

SEQ ID NO: 86 CAAGCAAAGTCA 2 as above 
SEO ID NO: 51 ACCCACTTGGCAGACC 6 as above 

SEQ ID NO: 87 AAGCAAAGTCAG 2 as above 
SEO ID NO: 52 GCACAAACAATGGAAT 6 as above 

SEO ID NO: 88 GAAATTGCTGTAGCAG 6 as above 
SEO ID NO: 53 GCAGCTACTCTTTGGA 6 as above 

SEO ID NO: 89 GAAATTGCTGTAGCA 5 as above 
SEQ ID No. 54 CTCCCTCAGCTTCAAT 6 as above 

SEO ID NO: 9 O AAATTGCTGTAGCAG 5 as above 
SEO ID NO: 55 GCAGTCTCATTCCAAG 6 as above 

SEO ID NO: 91 GAAATTGCTGTAGC 4. as above 
SEO ID NO: 56 TATCCACCAGAGTGAA 6 as above 

SEO ID NO: 92 AAATTGCTGTAGCA 4. as above 
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Sequ 

AATT 

ence (5'-3") 

GCTGTAGCAG 

GAAATTGCTGTAG 

AAAT 

AATT 

ATTG 

TGCTGTAGC 

GCTGTAGCA 

CTGTAGCAG 

GAAATTGCTGTA 

AAAT 

AATT 

ATTG 

GTTC) 

TTCT 

TGCTGTAG 

GCTGTAGC 

CTGTAGCA 

GTAGCAG 

TTCTACACCATTA 

TTCTACACCATT 
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AACATGAAATAGATC 

ACAT GAAATAGATCC 

AACATGAAATAGAT 

ACAT 

CATG 

GAAATAGATC 

AAATAGATCC 

AACATGAAATAGA 

ACAT 

CATG 

GAAATAGAT 

AAATAGATC 

ATGAAATAGATCC 

1- Continued 

Length 
(bases) Description 
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TABLE 1 - continued 

Antisense oligonucleotide sequences (Motifs) 

Length 
SEQ ID NO Sequence (5'-3' ) (bases) Description 

SEQ ID NO: 128 AACATGAAATAG 12 as above 

SEQ ID NO: 129 ACATGAAATAGA 12 as above 

SEQ ID NO: 13 O CATGAAATAGAT 12 as above 

SEQ ID NO: 131 ATGAAATAGATC 12 as above 

SEQ ID NO: 132 TGAAATAGATCC 12 as above 

0063. Further provided are target nucleic acids (i.e., DNA 
or mRNA encoding beta-catenin), that contain target regions 
that are complementary or partially-complementary to one or 
more of the oligomers of SEQID NOs 1-132, wherein said 
oligomers are capable of inhibiting expression (e.g., by 
down-regulation) of beta-catenin protein or mRNA. For 
example, target regions of human beta-catenin mRNA which 
are complementary to the antisense oligomers having the 
sequences of SEQID NOs: 1, 16, 17, 18, 33, 34, 49, 50, 51, 
52, 53, 54, 55, 56, 57, 58, 73, 88, 103 and 118, are shown in 
FIG. 1 (bold and underlined, with the corresponding oligomer 
SEQ ID NOs indicated above). 
0064. The oligomer of the invention may, suitably, com 
prise a region having a particular sequence. Such as an oligo 
mer selected from SEQID NOS: 174-193, that is identically 
present in a shorter oligomer of the invention. Preferably, the 
region comprises 10-16 monomers. For example, SEQ ID 
NOs: 174-193 each comprise a region wherein the sequence 
of the region is identically present in the shorter oligomers 
having SEQID NOS: 1, 16, 17, 18, 33,34, 49, 50, 51, 52, 53, 
54, 55,56, 57, 58,73, 88, 103, and 118, respectively. In some 
embodiments, oligomers which have fewer than 16 mono 
mers, such as 10, 11, 12, 13, 14, or 15, have a region of at least 
8, at least 9, at least 10, at least 11, at least 12, at least 13, at 
least 14 or 15, contiguous monomers wherein the sequence of 
the region is identically present in SEQID NOS: 1, 16, 17, 18. 
33, 34, 49, 50, 51, 52,53,54, 55, 56, 57,58, 73, 88, 103, or 
118. Hence, in various embodiments, shorter oligomers are 
derived from longer oligomers. In some embodiments, longer 
oligomers include all, or at least 10 contiguous monomers, 
from those exemplified SEQID NOS. Typically, if an oligo 
mer of the invention comprises a first region having a 
sequence that is identically present in SEQID NOS: 1, 16, 17. 
18,33, 34, 49, 50, 51, 52,53,54, 55,56, 57,58, 73, 88, 103, 
or 118, and the oligomer is longer than the first region, then 
the other regions of the oligomer preferably flank the first 
region that is identically present in SEQID NOS: 1, 16, 17. 
18,33, 34, 49, 50, 51, 52,53,54, 55,56, 57,58, 73, 88, 103, 
or 118, the flanking regions of the oligomer having sequences 
that are complementary to the sequences flanking the target 
region of the target nucleic acid. Two Such oligomers are SEQ 
ID NO 58 and SEQID NO 103. 
0065 Specific designs of oligomers of the invention are 
also disclosed, for example those shown in SEQ ID NOS: 
133-152, in particular SEQID NOs: 133, 134, 135,136, 138, 
141, 148, 149, 150, 151 and 152. Specific designs of LNA 
oligonucleotides are also disclosed, for example those shown 
in SEQ ID NOS: 153-172, in particular SEQID NOS: 153, 
154, 155, 156, 158, 161, 168, 169, 170, 171 and 172. The 
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oligomers of the invention are, in preferred embodiments, 
potent inhibitors of beta-catenin mRNA and protein expres 
Sion. 
0066. In various embodiments, the oligomer comprises or 
consists of a sequence of monomers which is fully comple 
mentary (perfectly complementary) to a target region of a 
target nucleic acid which encodes a mammalian beta-catenin. 
0067. However, in some embodiments, the sequence of the 
oligomer includes 1, 2, 3, or 4 (or more) mismatches, as 
compared to the best-aligned target region, and still Suffi 
ciently binds to the target region to effect inhibition of beta 
catenin mRNA or protein expression. The destabilizing effect 
of mismatches on the Watson-Crick hydrogen-bonded duplex 
may, for example, be compensated by increased length of the 
oligomer and/or an increased number of nucleoside ana 
logues, such as LNA monomers, present within the oligomer. 
0068. In various embodiments, the oligomer base 
sequence comprises no more than 3. Such as no more than 2, 
mismatches compared to the base sequence of the best 
aligned target region of, for example, a nucleic acid which 
encodes a mammalian beta-catenin. In various embodiments, 
the oligomer base sequence comprises no more than a single 
mismatch compared to the base sequence of the best-aligned 
target region of for example, a nucleic acid which encodes a 
mammalian beta-catenin. 
0069. The base sequences of the oligomers of the inven 
tion or of a region thereofare preferably at least 80% identical 
to a sequence selected from the group consisting of SEQID 
NOS: 1-132, such as at least 85%, at least 90%, at least 91%, 
at least 92%, at least 93%, at least 94%, at least 95%, at least 
96%, at least 97%, at least 98%, at least 99%, even 100% 
identical. 
0070 The base sequences of the oligomers of the inven 
tion or of a region thereofare preferably at least 80% comple 
mentary to a sequence of a target region present in SEQID 
NO: 173, such as at least 85%, at least 90%, at least 91%, at 
least 92%, at least 93%, at least 94%, at least 95%, at least 
96%, at least 97%, at least 98%, at least 99%, even 100% 
complementary. 
0071. In various embodiments, the sequence of the oligo 
mer (or of a first region thereof) is selected from the group 
consisting of SEQID NOS: 1-132 or SEQID NOS: 174-193, 
or is selected from the group consisting of at least 10 contigu 
ous monomers of SEQ ID NOS: 1-132 or SEQ ID NOS: 
174-193. In another embodiment, the sequence of the oligo 
mer of the invention or first region thereof optionally com 
prises 1, 2, or 3 base moieties that differ from those in SEQID 
NOs: 1-132 or SEQID NOs: 174-193, or at least 10 contigu 
ous monomers thereof, when optimally aligned with said 
selected sequence or region thereof. 
0072. In certain embodiments, the monomer region con 
sists of 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, or 29 contiguous monomers, such as 10-15, 12-25, 
12-22, such as 12-18 monomers. Suitably, in various embodi 
ments, the region is of the same length as the oligomer of the 
invention. 
0073. In some embodiments, the oligomer comprises 
additional monomers at the 5' or 3' ends, such as, indepen 
dently, 1,2,3,4 or 5 additional monomers at the 5' end and/or 
the 3' end of the oligomer, which are non-complementary to 
the sequence of the target region. In various embodiments, the 
oligomer of the invention comprises a region that is comple 
mentary to the target, which is flanked 5' and/or 3' by addi 
tional monomers. In various embodiments, the 3' end of the 
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region is flanked by 1, 2 or 3 DNA or RNA monomers. 3' DNA 
monomers are frequently used during Solid state synthesis of 
oligomers. In various embodiments, which may be the same 
or different, the 5' end of the oligomer is flanked by 1, 2 or 3 
DNA or RNA monomers. In certain embodiments, the addi 
tional 5' or 3' monomers are nucleosides, such as DNA or 
RNA monomers. In various embodiments, the additional 5' or 
3' monomers may represent region D as referred to in the 
context of gapmer oligomers herein. 
0074. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:1, or 
according to a region thereof. 
0075. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:16, 
or according to a region thereof. 
0076. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:17, 
or according to a region thereof. 
0077. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:18, 
or according to a region thereof. 
0078. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:33, 
or according to a region thereof. 
0079. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:34, 
or according to a region thereof. 
0080. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:49, 
or according to a region thereof. 
I0081. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:50, 
or according to a region thereof. 
I0082 In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:51, 
or according to a region thereof. 
I0083. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:52, 
or according to a region thereof. 
I0084. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:53, 
or according to a region thereof. 
I0085. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:54, 
or according to a region thereof. 
I0086. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:55, 
or according to a region thereof. 
I0087. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 



US 2009/0005335 A1 

having a nucleobase sequence according to SEQID NO:56, 
or according to a region thereof. 
0088. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:57, 
or according to a region thereof. 
0089. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:58, 
or according to a region thereof. 
0090. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:73, 
or according to a region thereof. 
0091. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:88, 
or according to a region thereof. 
0092. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO:103. 
or according to a region thereof. 
0093. In certain embodiments, the oligomer according to 
the invention consists of, or comprises, contiguous monomers 
having a nucleobase sequence according to SEQID NO: 118, 
or according to a region thereof. 
0094 Sequence alignments can be used to identify regions 
of the nucleic acids encoding beta-catenin from human and 
one or more different mammalian species, such as monkey, 
mouse and/or rat, where there are sufficient stretches of 
nucleic acid identity between or among the species to allow 
the design of oligonucleotides which target (that is, which 
bind with sufficient specificity to inhibit expression of) both 
the human beta-catenin target nucleic acid and the corre 
sponding nucleic acids present in the different mammalian 
species. 
0095. In some embodiments, such oligomers consist of or 
comprise regions of at least 10, Such as at least 12, Such as at 
least 14, Such as at least 16, Such as at least 18, Such as 11, 12. 
13, 14, 15, 16, 17 or 18 contiguous monomers which are 
100% complementary in sequence to the sequence of the 
target regions of both the nucleic acid encoding beta-catenin 
from humans and of the nucleic acid(s) encoding beta-catenin 
from a different mammalian species. 
0096. In some embodiments, the oligomer of the invention 
comprises or consists of a region of contiguous monomers 
having a sequence that is at least 80%, such as at least 85%, 
such as at least 90%, such as at least 95%, such as at least 
98%, or 100% complementary to the sequence of the target 
regions of both the nucleic acid encoding human beta-catenin 
and a nucleic acid(s) encoding beta-catenin from a different 
mammalian species, such as the mouse nucleic acid encoding 
beta-catenin. It is preferable that the contiguous nucleobase 
sequence of the oligomer is 100% complementary to the 
target region of the human beta-catenin mRNA. 

Length 

0097. The oligomer comprises or consists of 10-50 con 
tiguous monomers, such as 10, 11, 12, 13, 14, 15, 16, 17, 18. 
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 contiguous 
OOCS. 

0098. In various embodiments, the oligomers comprise or 
consist of 10-25 contiguous monomers, 12-25 or 10-22 con 
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tiguous monomers, such as 12-18 contiguous monomers, 
Such as 13-17 or 12-16 contiguous monomers, such as 13, 14. 
15, 16 contiguous monomers. 
0099. In various embodiments, the oligomers comprise or 
consist of 10, 11, 12, 13, or 14 contiguous monomers. 
0100. In various embodiments, the oligomer according to 
the invention consists of no more than 22 contiguous mono 
mers, such as no more than 20 contiguous monomers, such as 
no more than 18 contiguous monomers, such as 15, 16 or 17 
contiguous monomers. In certain embodiments, the oligomer 
of the invention comprises less than 20 contiguous mono 
CS. 

Nucleosides and Nucleoside Analogues 
0101. In various embodiments, at least one of the mono 
mers present in the oligomer is a nucleoside analogue that 
contains a modified base. Such as a base selected from the 
group consisting of 5-methylcytosine, isocytosine, pseudo 
isocytosine, 5-bromouracil, 5-propynyluracil, 6-aminopu 
rine, 2-aminopurine, inosine, diaminopurine, and 2-chloro 
6-aminopurine, Xanthine, hypoxanthine, 5-methylcytosine, 
isocytosine, pseudoisocytosine, 5-bromouracil, 5-propynylu 
racil, 6-aminopurine, 2-aminopurine, inosine, diaminopu 
rine, and 2-chloro-6-aminopurine. 
0102. In various embodiments, at least one of the mono 
mers present in the oligomer is a nucleoside analogue that 
contains a modified Sugar. 
0103) In some embodiments, the linkage between at least 
2 contiguous monomers of the oligomer is other than a phos 
phodiester bond. 
0104. In certain embodiments, the oligomer includes at 
least one monomer that has a modified base, at least one 
monomer (which may be the same monomer) having a modi 
fied Sugar, and at least one inter-monomer linkage that is 
non-naturally occurring. 
0105 Specific examples of nucleoside analogues useful in 
the oligomers described herein are described by e.g. Freier & 
Altmann; Nucl. Acid Res., 1997, 25, 4429-4443 and Uhl 
mann; Curr. Opinion in Drug Development, 2000, 3(2), 293 
213, and in Scheme 1 (in which some nucleoside analogues 
are shown as nucleotides): 
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-continued 
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0106 The oligomer may thus comprise or consist of a 
simple sequence of nucleosides preferably DNA mono 
mers, but also possibly RNA monomers, or a combination of 
nucleosides and one or more nucleoside analogues. In some 
embodiments, such nucleoside analogues Suitably enhance 
the affinity of the oligomer for the target region of the target 
nucleic acid. 
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0107 Examples of suitable and preferred nucleoside ana 
logues are described in WO 2007/031091, incorporated 
herein by reference in its entirety, or are referenced therein. 
0108. In some embodiments, the nucleoside analogue 
comprises a Sugar moiety modified to provide a 2-substituent 
group, Such as 2'-O-alkyl-ribose Sugars, 2-amino-deoxyri 
bose Sugars, and 2'-fluoro-deoxyribose Sugars. 
0109. In some embodiments, the nucleoside analogue 
comprises a Sugar in which a bridged structure, creating a 
bicyclic Sugar (LNA), is present, which enhances binding 
affinity and may also provide some increased nuclease resis 
tance. In various embodiments, the LNA monomer is selected 
from oxy-LNA (such as beta-D-oxy-LNA, and alpha-L-oxy 
LNA), and/or amino-LNA (such as beta-D-amino-LNA and 
alpha-L-amino-LNA) and/or thio-LNA (such as beta-D-thio 
LNA and alpha-L-thio-LNA) and/or ENA (such as beta-D- 
ENA and alpha-L-ENA). In certain embodiments, the LNA 
monomers are beta-D-oxy-LNA.LNA monomers are further 
described, below. 
0110 Incorporation of affinity-enhancing nucleoside ana 
logues in the oligomer, such as LNA monomers or monomers 
containing 2-substituted Sugars, can allow the size of the 
oligomer to be reduced, and may also reduce the upper limit 
to the size of the oligomer before non-specific or aberrant 
binding takes place. 
0111. In certain embodiments, the oligomer comprises at 
least 2 nucleoside analogues. In some embodiments, the oli 
gomer comprises from 3-8 nucleoside analogues, e.g. 6 or 7 
nucleoside analogues. In preferred embodiments, at least one 
of the nucleoside analogues is a locked nucleic acid (LNA) 
monomer; for example at least 3 or at least 4, or at least 5, or 
at least 6, or at least 7, or 8, of the nucleoside analogues are 
LNA monomers. In some embodiments all the nucleoside 
analogues are LNA monomers. 
0112. It will be recognised that when referring to a pre 
ferred oligomer base sequence, in certain embodiments the 
oligomers comprise a corresponding nucleoside analogue, 
Such as a corresponding LNA monomer or other correspond 
ing nucleoside analogue, which raise the duplex stability 
(Tm) of the oligomer/target region duplex (i.e. affinity 
enhancing nucleoside analogues). 
0113. In various preferred embodiments, any mismatches 
(that is, noncomplementarities) between the base sequence of 
the oligomer and the base sequence of the target region, if 
present, are located other than in the regions of the oligomer 
that contain affinity-enhancing nucleoside analogues (e.g., 
regions A or C). Such as within region B as referred to herein 
below, and/or within region D as referred to herein below, 
and/or in regions of the oligomer containing only nucleo 
sides, and/or in regions which are 5' or 3' to the region of the 
oligomer that is complementary to the target region. 
0114. In some embodiments the nucleoside analogues 
present within the oligomer of the invention (Such as in 
regions A and C mentioned herein) are independently 
selected from, for example: monomers containing2'-O-alkyl 
ribose Sugars, monomers containing 2-amino-deoxyribose 
Sugars, monomers containing 2'-fluoro-deoxyribose Sugars, 
LNA monomers, monomers containing arabinose Sugars 
(ANA monomers'), monomers containing 2'-fluoro-ANA 
Sugars, monomers containing d-arabino-hexitol Sugars 
(“HNA monomers'), intercalating monomers as defined in 
Christensen, Nucl. Acids. Res. 30: 4918-4925 (2002), hereby 
incorporated by reference, and monomers containing 2"MOE 
Sugars. In certain embodiments, there is only one of the above 
types of nucleoside analogues present in the oligomer of the 
invention, or region thereof. 
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0115. In certain embodiments, the nucleoside analogues 
contain 2'-O-methoxyethyl-ribose sugars (2MOE), or 
2'-fluoro-deoxyribose Sugars or LNA Sugars, and as such the 
oligonucleotide of the invention may comprise nucleoside 
analogues which are independently selected from these three 
types of analogue, or may comprise only one type of analogue 
selected from the three types. In certain oligomer embodi 
ments containing nucleoside analogues, at least one of the 
nucleoside analogues contains a 2-MOE-ribose Sugar, Such 
as 2, 3, 4, 5, 6, 7, 8, 9 or 10 nucleoside analogues containing 
2'-MOE-ribose sugars. In certain embodiments, at least one 
of the nucleoside analogues contains a 2'-fluoro deoxyribose 
Sugar, Such as 2, 3, 4, 5, 6, 7, 8, 9 or 10 nucleoside analogues 
containing 2'-fluoro-deoxyribose Sugars. 
0116. In various embodiments, the oligomer according to 
the invention comprises at least one Locked Nucleic Acid 
(LNA) monomer, such as 1, 2, 3, 4, 5, 6, 7, or 8 LNA mono 
mers, such as 3-7 or 4-8 LNA monomers, or 3, 4, 5, 6 or 7 
LNA monomers. In various embodiments, all of the nucleo 
side analogues are LNA monomers. In some embodiments, 
the oligomer comprises both beta-D-oxy-LNA monomers, 
and one or more of the following LNA units: thio-LNA mono 
mers, amino-LNA monomers, oxy-LNA monomers, and/or 
ENA monomers in either the beta-D or alpha-L configuration 
or combinations thereof. In certain embodiments, the 
cytosine base moieties of all LNA monomers in the oligomer 
are 5-methylcytosines. In certain embodiments, of the inven 
tion, the oligomer comprises both LNA and DNA monomers. 
Typically, the combined total of LNA and DNA monomers is 
10-25, preferably 10-20, even more preferably 12-16. In cer 
tain embodiments, of the invention, the oligomer, or a region 
thereof, consists of at least one LNA monomer, and the 
remaining monomers are DNA monomers. In certain 
embodiments, the oligomer comprises only LNA monomers 
and nucleosides (such as RNA or DNA monomers, most 
preferably DNA monomers), optionally linked with modified 
linkage groups such as phosphorothioate. 
0117. In various embodiments, at least one of the nucleo 
side analogues present in the oligomer has a modified base 
selected from the group consisting of 5-methylcytosine, iso 
cytosine, pseudoisocytosine, 5-bromouracil, 5-propynylu 
racil, 6-aminopurine, 2-aminopurine, inosine, diaminopu 
rine, and 2-chloro-6-aminopurine. 

LNA 

0118. The term “LNA monomer' refers to a nucleoside 
analogue containing a bicyclic Sugar (an "LNA Sugar). The 
terms “LNA oligonucleotide' and “LNA oligomer refer to 
an oligomer containing one or more LNA monomers. 
0119 The LNA monomer used in the oligomers of the 
invention preferably has the structure of the general formula 
I: 

wherein X is selected from —O— —S —N(RN)—, 
C(R6R6*) ; 
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I0120 B is selected from hydrogen, optionally substituted 
C1-4-alkoxy, optionally substituted C1-4-alkyl, optionally 
substituted C1-4-acyloxy, nucleobases, DNA intercalators, 
photochemically active groups, thermochemically active 
groups, chelating groups, reporter groups, and ligands; 
I0121 P designates the radical position for an internucleo 
side linkage to a Succeeding monomer, or a 5'-terminal group, 
Such internucleoside linkage or 5'-terminal group optionally 
including the substituent R5 or equally applicable the sub 
stituent R5*; 
0.122 P* designates an internucleoside linkage to a pre 
ceding monomer, or a 3'-terminal group; 
I0123 R4* and R2 together designate a biradical consist 
ing of 1-4 groups/atoms selected from —C(RaRb)—, 
—C(Ra)=C(Rb), —C(Ra)—N, O, Si(Ra) , S: , 
—SO2-, - N(Ra) , and >C=Z, 
wherein Z is selected from —O— —S , and —N(Ra)—, 
and Ra and Rb each is independently selected from hydrogen, 
optionally substituted C1-12-alkyl, optionally substituted 
C2-12-alkenyl, optionally substituted C2-12-alkynyl, 
hydroxy, C1-12-alkoxy, C2-12-alkoxyalkyl, C2-12-alkeny 
loxy, carboxy, C1 12-alkoxycarbonyl, C1-12-alkylcarbonyl, 
formyl, aryl, aryl-oxy-carbonyl, aryloxy, arylcarbonyl, het 
eroaryl, hetero-aryloxy-carbonyl, heteroaryloxy, heteroaryl 
carbonyl, amino, mono- and di(C1 6-alkyl)amino, carbam 
oyl, mono- and di(C1-6-alkyl)-amino-carbonyl, amino-C1-6- 
alkyl-aminocarbonyl, mono- and di(C1-6-alkyl)amino-C1-6- 
alkyl-aminocarbonyl, C1-6-alkyl-carbonylamino, 
carbamido, C1-6-alkanoyloxy, sulphono, C1-6-alkylsulpho 
nyloxy, nitro, azido, Sulphanyl, C1-6-alkylthio, halogen, 
DNA intercalators, photochemically active groups, thermo 
chemically active groups, chelating groups, reporter groups, 
and ligands, where aryl and heteroaryl may be optionally 
substituted and where two geminal substituents Ra and Rb 
together may designate optionally Substituted methylene 
(—CH2), and 
each of the substituents R1*, R2, R3, R5, R5*, R6 and R6*, 
which are present is independently selected from hydrogen, 
optionally substituted C1-12-alkyl, optionally substituted 
C2-12-alkenyl, optionally substituted C2-12-alkynyl, 
hydroxy, C1-12-alkoxy, C2-12-alkoxyalkyl, C2-12-alkeny 
loxy, carboxy, C1-12-alkoxycarbonyl, C1-12-alkylcarbonyl, 
formyl, aryl, aryl-oxy-carbonyl, aryloxy, arylcarbonyl, het 
eroaryl, hetero-aryloxy-carbonyl, heteroaryl-oxy, heteroaryl 
carbonyl, amino, mono- and di(C1-6-alkyl)amino, carbam 
oyl, mono- and di(C1-6-alkyl)-amino-carbonyl, amino-C1-6- 
alkyl-aminocarbonyl, mono- and di(C1-6-alkyl)amino-C1-6- 
alkyl-aminocarbonyl, C1-6-alkyl-carbonylamino, 
carbamido, C1-6-alkanoyloxy, Sulphono, C1-6-alkylsulpho 
nyloxy, nitro, azido, Sulphanyl, C1-6-alkylthio, halogen, 
DNA intercalators, photochemically active groups, thermo 
chemically active groups, chelating groups, reporter groups, 
and ligands, where aryl and heteroaryl may be optionally 
Substituted, and where two geminal Substituents together may 
designate oXo, thioxo, imino, or optionally Substituted meth 
ylene, or together may form a spirobiradical consisting of a 
1-5 carbon atom(s) alkylene chain which is optionally inter 
rupted and/or terminated by one or more heteroatoms/groups 
selected from O, S, and —(NRN)— where RN is selected 
from hydrogen and C1-4-alkyl, and where two adjacent (non 
geminal) Substituents may designate an additional bond 
resulting in a double bond; and RN, when present and not 
involved in a biradical, is selected from hydrogen and C1 
4-alkyl; and basic salts and acid addition salts thereof. In 
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certain embodiments, R5* is selected from H, —CH3, 
CH2-CH3, CH2-O CH3, and CH-CH2. 

0.124. In various embodiments, R4* and R2 together des 
ignate a biradical selected from —C(RaRb)—O. 
—C(RaRb) C(RcRd) O, C(RaRb) C(RcRd)- C 
(ReRf) O, C(RaRb) O C(Rckd) , —C(RaRb)– 
O C(RcRd) O, C(RaRb) C(RcRd) , —C(RaRb)– 
C(RcRd) C(ReRf) , C(Ra—C(Rb) C(Rckd) , 
—C(RaRb) N(Rc) , C(RaRb) C(Rckd) N(Re) , 
—C(RaRb) N(Rc) O, and —C(RaRb)—S , 
—C(RaRb) C(RcRd)—S , wherein Ra, Rb, Rc, Rd, Re, 
and Rf each is independently selected from hydro-gen, 
optionally substituted C1-12-alkyl, optionally substituted 
C2-12-alkenyl, optionally substituted C2-12-alkynyl, 
hydroxy, C1-12-alkoxy, C2-12-alkoxyalkyl, C2-12-alkeny 
loxy, carboxy, C1-12-alkoxycarbonyl, C1-12-alkylcarbonyl, 
formyl, aryl, aryl-oxy-carbonyl, aryloxy, arylcarbonyl, het 
eroaryl, hetero-aryloxy-carbonyl, heteroaryloxy, heteroaryl 
carbonyl, amino, mono- and di(C1 6-alkyl)amino, carbam 
oyl, mono- and di(C1-6-alkyl)-amino-carbonyl, amino-C1-6- 
alkyl-aminocarbonyl, mono- and di(C1-6-alkyl)amino-C1-6- 
alkyl-aminocarbonyl, C1-6-alkyl-carbonylamino, 
carbamido, C1-6-alkanoyloxy, Sulphono, C1-6-alkylsulpho 
nyloxy, nitro, azido, Sulphanyl, C1-6-alkylthio, halogen, 
DNA intercalators, photochemically active groups, thermo 
chemically active groups, chelating groups, reporter groups, 
and ligands, where aryl and heteroaryl may be optionally 
substituted and where two geminal substituents Ra and Rb 
together may designate optionally Substituted methylene 
(—CH2), 
(0.125. In a further embodiment, R4* and R2* together 
designate a biradical selected from —CH2-O , 
0126 -CH2-S-, -CH2-NH-, -CH2-N(CH3)-, 
—CH2-CH2-O-, -CH2-CH(CH3)-, -CH2-CH2-S , 
CH2-CH2-NH CH2-CH2-CH2-, -CH2-CH2 

CH2-O-, -CH2-CH2-CH(CH3)-, -CH=CH-CH2-, 
—CH2-O-CH2-O-, -CH2-NH-O-, -CH2-N(CH3)- 
O-, -CH2-O-CH2-, -CH(CH3)-O-, CH(CH2-O- 
CH3)-O . 
0127. For all chiral centers, asymmetric groups may be 
found in either R or S orientation. 

0128 Preferably, the LNA monomerused in the oligomers 
of the invention comprises at least one LNA monomer 
according to any of the formulas 

0129 wherein Y is - O - O CH2-, - S - NH , 
or N(RH); Z and Z are independently selected among an 
internucleoside linkage, a terminal group or a protecting 
group; B constitutes an unmodified base moiety or a modified 
base moiety that either occurs naturally in nucleic acids or 
does not occur naturally in nucleic acids, and RH is selected 
from hydrogen and C1-4-alkyl. 
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0.130 Specifically preferred LNA monomers are shown in 
Scheme 2: 

Scheme 2 

Z 
O O 

B O B 
Z 

N Z: 
Z, O 

Z: Z 

A B O B 
7Ns - O 

B-D-thio-LNA Z 
B-D-ENA 

Z: 

N Z NRH 
B-D-amino-LNA 

0131 The term “thio-LNA refers to an LNA monomer in 
which Y in the general formula above is selected from S or 
—CH2-S-. Thio-LNA can be in either the beta-D or alpha 
L-configuration. 
(0132. The term “amino-LNA refers to an LNA monomer 
in which Y in the general formula above is selected from 
- N(H) , N(R) -, CH2-N(H) , and -CH2-N(R)- 
where R is selected from hydrogen and C1-4-alkyl. Amino 
LNA can be in either the beta-D or the alpha-L-configuration. 
I0133. The term “oxy-LNA” refers to an LNA monomer in 
which Y in the general formula above represents —O— or 
—CH2-O-. Oxy-LNA can be in either the beta-D or the 
alpha-L-configuration. 
0134. The term “ENA refers to an LNA monomer in 
which Y in the general formula above is —CH2-O (where 
the oxygen atom of CH2-O is attached to the 2'-position 
relative to the base B). 
I0135) In a preferred embodiment, the LNA monomer is 
selected from a beta-D-oxy-LNA monomer, an alpha-L-oxy 
LNA monomer, a beta-D-amino-LNA monomer and a beta 
D-thio-LNA monomer, in particular a beta-D-oxy-LNA 
OOC. 

0.136. In the present context, the term "Ca-alkyl means 
a linear or branched saturated hydrocarbon chain wherein the 
chain has from one to four carbon atoms, such as methyl, 
ethyl, n-propyl, isopropyl. n-butyl, isobutyl, sec-butyl and 
tert-butyl. 
RNASe H Recruitment 

0.137 It is recognised that an oligomer may function via 
non-RNase-mediated degradation of a target mRNA, such as 
by Steric hindrance of translation, or other mechanisms; how 
ever, the preferred oligomers of the invention are capable of 
recruiting an endoribonuclease (RNase), such as RNase H. 
0.138. Typically, the oligomer comprises a region of at 
least 6, Such as at least 7, contiguous monomers, such as at 
least 8 or at least 9 contiguous monomers, including 7, 8, 9. 
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10, 11, 12, 13, 14, 15 or 16 contiguous monomers, which, 
when forming a duplex with the target region of the target 
RNA, is capable of recruiting RNase. The region of the oli 
gomer which is capable of recruiting RNAse may be region B. 
as referred to in the context of a gapmer as described herein 
below. In certain embodiments, the region of the oligomer 
which is capable of recruiting RNAse. Such as region B. 
consists of 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 mono 
CS. 

0139 EP 1 222 309 provides in vitro methods for deter 
mining RNaseHactivity, which may be used to determine the 
ability of the oligomers of the invention to recruit RNaseH. 
An oligomer is deemed capable of recruiting RNase H if, 
when contacted with the complementary target region of the 
RNA target, it has an initial rate, as measured in pnol/1/min, 
of at least 1%, such as at least 5%, such as at least 10% or less 
than 20% of an oligonucleotide having the same base 
sequence but containing only DNA monomers, with no 2' 
Substitutions, with phosphorothioate linkage groups between 
all monomers in the oligonucleotide, using the methodology 
provided by Example 91-95 of EP 1 222 309, incorporated 
herein by reference. 
0140. In various embodiments, an oligomer is deemed 
essentially incapable of recruiting RNaseH if, when con 
tacted with the complementary target region of the RNA 
target, and RNaseH, the RNaseH initial rate, as measured in 
pmol/1/min, is less than 1%. Such as less than 5%. Such as less 
than 10% or less than 20% of the initial rate determined using 
an oligonucleotide having the same base sequence, but con 
taining only DNA monomers, with no 2' substitutions, with 
phosphorothioate linkage groups between all monomers in 
the oligonucleotide, using the methodology provided by 
Example 91-95 of EP 1222309. 
0141. In other embodiments, an oligomer is deemed 
capable of recruiting RNaseH if, when contacted with the 
complementary target region of the RNA target, and RNaseH, 
the RNaseH initial rate, as measured inpmol/1/min, is at least 
20%, such as at least 40%, such as at least 60%, such as at 
least 80% of the initial rate determined using an oligonucle 
otide having the same base sequence, but containing only 
DNA monomers, with no 2' substitutions, with phospho 
rothioate linkage groups between all monomers in the oligo 
nucleotide, using the methodology provided by Example 
91-95 of EP 1 222 309. 

0142 Typically, the region of the oligomer that forms a 
duplex with the complementary target region of the target 
RNA and is capable of recruiting RNase may contain DNA 
monomers and LNA monomers and may form a DNA/RNA 
like duplex with the target region. The LNA monomers are 
preferably in the alpha-L configuration, particularly preferred 
being alpha-L-OXy LNA. 
0143. The oligomer of the invention may comprise both 
nucleosides and nucleoside analogues, and may be in the 
form of a gapmer, a headmer or a mixmer. 
0144. A “headmer' is defined as an oligomer that com 
prises a first region and a second region that is contiguous 
thereto, with the 5'-most monomer of the second region 
linked to the 3'-most monomer of the first region. The first 
region comprises a contiguous stretch of non-RNase-recruit 
ing nucleoside analogues, and the second region comprises a 
contiguous stretch (Such as at least 7 contiguous monomers) 
of DNA monomers or nucleoside analogue monomers recog 
nizable and cleavable by the RNAse. 
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0145 A“tailmer' is defined as an oligomer that comprises 
a first region and a second region that is contiguous thereto, 
with the 5'-most monomer of the second region linked to the 
3'-most monomer of the first region. The first region com 
prises a contiguous stretch (such as at least 7 such monomers) 
of DNA monomers or nucleoside analogue monomers recog 
nizable and cleavable by the RNase, and the second region 
comprises a contiguous stretch of non-RNase recruiting 
nucleoside analogue monomers. 
0146. Other "chimeric' oligomers, called “mixmers', 
consist of an alternating composition of (i) DNA monomers 
or nucleoside analogue monomers recognizable and cleav 
able by RNase, and (ii) non-RNase recruiting nucleoside 
analogue monomers. 
0.147. In some embodiments, in addition to enhancing 
affinity of the oligomer for the target region, some nucleoside 
analogues also mediate RNase (e.g., RNase H) binding and 
cleavage. Since A-L-LNA monomers recruit RNase activity 
to a certain extent, in some embodiments, gap regions (e.g., 
region B as referred to herein below) of oligomers containing 
C-L-LNA monomers consist of fewer monomers recogniz 
able and cleavable by the RNase, and more flexibility in the 
mixmer construction is introduced. 

Gapmer Design 

0148 
C. 

0149. A "gapmer is an oligomer which comprises a con 
tiguous stretch of monomers capable of recruiting an RNAse. 
such as RNAseH, such as a region of at least 6 or 7 DNA 
monomers, referred to hereinas region B, wherein region B is 
flanked both on its 5' and 3' ends by regions respectively 
referred to as regions A and C, each of regions A and C 
comprising or consisting of nucleoside analogues, such as 
affinity-enhancing nucleoside analogues, such as 1-6 nucleo 
side analogues. 
0150 Preferably the gapmer comprises regions, from 5' to 

3', A-B-C, or optionally A-B-C-D or D-A-B-C, wherein: 
region. A consists of or comprises at least one nucleoside 
analogue, such as at least one LNA monomer, Such as 1-6 
nucleoside analogues, such as LNA monomers; and region B 
consists of or comprises at least five contiguous monomers 
which are capable of recruiting RNAse (when formed in a 
duplex with a complementary target region of the target RNA 
molecule, such as the mRNA target), such as DNA mono 
mers; and region C consists of or comprises at least one 
nucleoside analogue, Such as at least one LNA monomer, 
Such as 1-6 nucleoside analogues. Such as LNA monomers, 
and; region D, when present, consists of or comprises 1, 2 or 
3 monomers, such as DNA monomers. 
0151. In various embodiments, region. A consists of 1,2,3, 
4, 5 or 6 nucleoside analogues, such as LNA monomers. Such 
as 2-5 nucleoside analogues, such as 2-5 LNA monomers, 
Such as 3 or 4 nucleoside analogues, such as 3 or 4 LNA 
monomers; and/or region C consists of 1, 2, 3, 4, 5 or 6 
nucleoside analogues, such as LNA monomers, such as 2-5 
nucleoside analogues, such as 2-5 LNA monomers, such as 3 
or 4 nucleoside analogues, such as 3 or 4 LNA monomers. 
0152. In certain embodiments, region B consists of or 
comprises 5, 6, 7, 8, 9, 10, 11 or 12 contiguous monomers 
which are capable of recruiting RNAse, or 6-10, or 7-9, such 
as 8 contiguous monomers which are capable of recruiting 
RNAse. In certain embodiments, region B consists of or com 
prises at least one DNA monomer, such as 1-12 DNA mono 

Preferably, the oligomer of the invention is a gap 
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mers, preferably 4-12 DNA monomers, more preferably 6-10 
DNA monomers, such as 7-10 DNA monomers, most prefer 
ably 8, 9 or 10 DNA monomers. 
0153. In certain embodiments, region. A consists of 3 or 4 
nucleoside analogues, such as LNA monomers, region B 
consists of 7, 8, 9 or 10 DNA monomers, and region C 
consists of 3 or 4 nucleoside analogues. Such as LNA mono 
mers. Such designs include (A-B-C) 3-10-3, 3-10-4, 4-10-3, 
3-9-3, 3-9-4, 4-9-3, 3-8-3, 3-8-4, 4-8-3, 3-7-3, 3-7-4, 4-7-3, 
and may further include region D, which may have one or 2 
monomers, such as DNA monomers. 
0154 Further gapmer designs are disclosed in WO 2004/ 
046160, which is hereby incorporated by reference. 
(O155 U.S. provisional application, 60/977,409, hereby 
incorporated by reference, refers to “shortmer gapmer oli 
gomers, which, in certain embodiments, may be the gapmer 
oligomer according to the invention. 
0156. In certain embodiments, the oligomer consists of 10, 
11, 12, 13 or 14 contiguous monomers, wherein the regions of 
the oligomer have the pattern (5'-3"), A-B-C, or optionally 
A-B-C-D or D-A-B-C, wherein; region. A consists of 1, 2 or 3 
nucleoside analogue monomers, such as LNA monomers; 
region B consists of 7, 8 or 9 contiguous monomers which are 
capable of recruiting RNAse when formed in a duplex with a 
complementary RNA molecule (such as a mRNA target); and 
region C consists of 1, 2 or 3 nucleoside analogue monomers, 
Such as LNA monomers. When present, region D consists of 
a single DNA monomer. 
O157. In certain embodiments, region Aconsists of 1 LNA 
monomer. In certain embodiments, region. A consists of 2 
LNA monomers. In certain embodiments, region. A consists 
of 3 LNA monomers. In certain embodiments, region C con 
sists of 1 LNA monomer. In certain embodiments, region C 
consists of 2LNA monomers. In certain embodiments, region 
C consists of 3 LNA monomers. In certain embodiments, 
region B consists of 7 nucleoside monomers. In certain 
embodiments, B consists of 8 nucleoside monomers. In cer 
tain embodiments, region B consists of 9 nucleoside mono 
mers. In certain embodiments, region B comprises 1-9 DNA 
monomers, such as 2, 3, 4, 5, 6, 7 or 8 DNA monomers. In 
certain embodiments, region B consists of DNA monomers. 
In certain embodiments, region B comprises at least one LNA 
monomer which is in the alpha-L configuration, Such as 2, 3, 
4, 5, 6, 7, 8 or 9 LNA monomers in the alpha-L-configuration. 
In certain embodiments, region B comprises at least one 
alpha-L-oxy LNA monomer or wherein all the LNA mono 
mers in the alpha-L-configuration are alpha-L-OXy LNA 
monomers. In certain embodiments, the number of mono 
mers present in the A-B-C regions of the oligomers is selected 
from the group consisting of (nucleotide analogue mono 
mers—region B-nucleoside analogue monomers): 1-8-1. 
1-8-2, 2-8-1 2-8-2, 3-8-3, 2-8-3, 3-8-2, 4-8-1 4-8-2, 1-8-4, 
2-8-4, or 1-9-1, 1-9-2, 2-9-1 2-9-2, 2-9-3, 3-9-2, 1-9-3, 
3-9-1, 4-9-1, 1-9-4, or, 1-10-1, 1-10-2, 2-10-1, 2-10-2, 1-10 
3, and 3-10-1. In certain embodiments, the number of mono 
mers present in the A-B-C regions of the oligomers of the 
invention is selected from the group consisting of 2-7-1, 
1-7-2, 2-7-2, 3-7-3, 2-7-3, 3-7-2, 3-7-4, and 4-7-3. In certain 
embodiments, each of regions A and C consists of two LNA 
monomers, and region B consists of 8 or 9 nucleoside mono 
mers, preferably DNA monomers. 
0158 Other gapmer designs include those where regions 
A and/or C consists of 3, 4, 5 or 6 nucleoside analogues. Such 
monomers containing a 2'-O-methoxyethyl-ribose Sugar 
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(2MOE) and monomers containing a 2'-fluoro-deoxyribose 
Sugar, and region B consists of 8, 9, 10, 11 or 12 nucleosides, 
such as DNA monomers, where regions A-B-C have 5-10-5 
or 4-12-4 monomers. Further gapmer designs are disclosed in 
WO 2007/14651 1A2, hereby incorporated by reference. 

Linkage Groups 

0159. The monomers of the oligomer of the invention are 
coupled together via linkage groups. Suitably, each monomer 
is linked to the 3' adjacent monomer via a linkage group. 
0160 The terms “linkage group' or “internucleoside link 
age' mean a group capable of covalently coupling together 
two contiguous monomers. Specific and preferred examples 
include phosphate groups (forming a phosphodiester 
between adjacent nucleoside monomers) and phosphorothio 
ate groups (forming a phosphothioester between adjacent 
nucleoside monomers). 
0.161 Suitable linkage groups include those listed within 
WO 2007/031091, for example the linkage groups listed on 
the first paragraph of page 34 of WO 2007/031091 (hereby 
incorporated by reference). 
0162. It is, in various embodiments, preferred to modify 
the linkage group from its normal phosphodiester to one that 
is more resistant to nuclease attack, Such as phosphorothioate 
or boranophosphate these two, being cleavable by RNase 
H. permitting RNase-mediated antisense inhibition of 
expression of the target gene. 
0163 Suitable sulphur (S) containing linkage groups as 
provided herein may be preferred. Phosphorothioate linkage 
groups are also preferred, particularly for the gap region (B) 
of gapmers. Phosphorothioate linkages may also be used for 
the flanking regions (A and C, and for linking A or C to D, and 
within region D, as appropriate). 
0164 Regions A, B and C, may however comprise linkage 
groups other than phosphorothioate, such as phosphodiester 
linkages, particularly, for instance when the use of nucleoside 
analogues protects the linkage groups within regions A and C 
from endo-nuclease degradation—such as when regions A 
and C comprise LNA monomers. 
0.165. The linkage groups in the oligomer may be phpho 
hodiester, phosphorothioate or boranophosphate so as to 
allow RNase H cleavage of the target RNA. Phosphorothioate 
is preferred, for improved nuclease resistance and other rea 
Sons, such as ease of manufacture. 
0166 In various embodiments, adjacent monomers of the 
oligomer are linked to each other by means of phosphorothio 
ate groups. 
0167. It is recognised that the inclusion of phosphodiester 
linkages, such as one or two linkages, into an oligomer with a 
phosphorothioate backbone, particularly with phospho 
rothioate linkage groups between or adjacent to nucleoside 
analogue monomers (typically in region A and/or C), can 
modify the bioavailability and/or bio-distribution of an oli 
gomer see WO 2008/053314, hereby incorporated by ref 
CCC. 

(0168. In some embodiments, such as the embodiments 
referred to above, where suitable and not specifically indi 
cated, all remaining linkage groups are either phosphodiester 
or phosphorothioate, or a mixture thereof. 
(0169. In some embodiments all the internucleoside link 
age groups are phosphorothioate. 
0170 When referring to specific gapmer oligonucleotide 
sequences, such as those provided herein, it will be under 
stood that, in various embodiments, when the linkages are 
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phosphorothioate linkages, alternative linkages, such as those 
disclosed herein, may be used, for example phosphate (phos 
phodiester) linkages may be used, particularly for linkages 
between nucleoside analogues. Such as LNA monomers. 
Likewise, when referring to specific gapmer oligonucleotide 
sequences, such as those provided herein, when one or more 
of the cytosine bases is denoted as 5-methylcytosine, other 
cytosine bases present in the oligomer may be unmodified. 

Oligomers 

0171 In certain embodiments, the oligomers of the inven 
tion are selected from the group consisting of SEQ ID NO 
133-152, as shown in Table 2. 
0172. In Table 2, upper case letters indicate nucleoside 
analogue monomers and Subscript's represents a phospho 
rothiate linkage. Lower case letters represent nucleoside 
(DNA) monomers. Absence of “s” (if any) indicates a phos 
phodiester linkage. 

TABLE 2 

Oligomer designs 

SEO ID NO Sequence (5'-3') 

SEQ ID NO: 133 GAA agct gastgga CCA 

SEO ID NO: 134 CAGascettsasasagast GGC 

SEO ID NO: 135 CAGasast scscsas Csts.99s. TGA 

SEO ID NO: 136 GC-Act cc attitt AGC 

SEO ID NO : 137 GTA asts asgs.cscsasaga ATT 

SEO ID NO: 138 A CTCst ssCss9s Catts 9ts99 TCC 

SEO ID NO: 139 CCAscscsas9s.cststs.csts.asCAA 

SEO ID NO: 140 G-AG tecscsasasagasca GTT is sists is 

SEO ID NO: 141 ACCCsas Cststs 9s 9scs asgs.ACC 

SEO ID NO: 142 GCACsasasas Casasts.99 AAT 

SEQ ID NO: 143 GCAgct acts cattt GGA 

SEO ID NO: 144 CTCCCsts Csas 9CstatsCAAT is is is is sis 

SEO ID NO: 145 G-CA-9stsCstsCsaststs.cscsAAG 

SEO ID NO: 146 TATCCsas.cscsa,9s as gets GAA sy iss 

SEO ID NO: 147 CAT scscsastsg.sas.99stsCsCTG 

SEQ ID NO: 148 CCAt Cattgttgat CCAT 

SEO ID NO: 149 AAGCsasas 9scsasasas 9 stsCAG 

SEO ID NO: 150 GAA aststs.9s.csts9sts asgsCAG 

SEO ID NO: 151 GTGetts.cstas Cascscsas.TTA 

SEO ID NO: 152 AACsasts9sasasasts as 9s as TCC 

Conjugates 
0173. In the context of this disclosure, the term “conju 
gate' indicates a compound formed by the covalent attach 
ment ("conjugation') of an oligomer, as described herein, to 
one or more moieties that are not themselves nucleic acids or 
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monomers ("conjugated moiety'). Examples of Such conju 
gated moieties include macromolecular compounds Such as 
proteins, fatty acid chains, Sugar residues, glycoproteins, 
polymers, or combinations thereof. Typically, proteins may 
be antibodies for a target protein. Typical polymers may be 
polyethylene glycol. WO 2007/031091 provides suitable 
moieties and conjugates, which are hereby incorporated by 
reference. 

0.174 Accordingly, provided herein are conjugates com 
prising an oligomer as herein described, and at least one 
conjugated moiety that is not a nucleic acid or monomer, 
covalently attached to said oligomer. Therefore, in certain 
embodiments, where the oligomer of the invention consists of 
contiguous monomers having a specified sequence of bases, 
as herein disclosed, the conjugate may also comprise at least 
one conjugated moiety that is covalently attached to said 
oligomer. 

Length 
(bases) 

0.175. In certain embodiments, the oligomer is conjugated 
to a moiety that increases the cellular uptake of oligomeric 
compounds. 
0176 Conjugates may enhance the activity, cellular distri 
bution or cellular uptake of the oligomer of the invention. 
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Such moieties include, but are not limited to, antibodies, 
polypeptides, lipid moieties such as a cholesterol moiety, 
cholic acid, a thioether, e.g. Hexyl-s-tritylthiol, a thiocholes 
terol, an aliphatic chain, e.g., dodecandiol or undecyl resi 
dues, a phospholipids, e.g., di-hexadecyl-rac-glycerol or tri 
ethylammonium 1.2-di-O-hexadecyl-rac-glycero-3-h- 
phosphonate, a polyamine or a polyethylene glycol chain, an 
adamantane acetic acid, a palmityl moiety, an octadecy 
lamine or hexylamino-carbonyl-oxycholesterol moiety. 
0177. The oligomers of the invention may also be conju 
gated to active drug Substances, for example, aspirin, ibupro 
fen, a Sulfa drug, an antidiabetic, an antibacterial or an anti 
biotic. 
0178. In certain embodiments, the conjugated moiety is a 
sterol. Such as cholesterol. 
0179. In various embodiments, the conjugated moiety 
comprises or consists of a positively charged polymer, Such as 
a positively charged peptide of for example 1-50. Such as 
2-20 such as 3-10 amino acid residues in length, and/or poly 
alkylene oxide such as polyethylglycol(PEG) or polypropy 
lene glycol see WO 2008/034123, hereby incorporated by 
reference. Suitably, the positively charged polymer, such as a 
polyalkylene oxide may be attached to the oligomer of the 
invention via a linker such as the releasable inker described in 
WO 2008/034123. 

Activated Oligomers 
0180. The term “activated oligomeras used herein, refers 
to an oligomer of the invention that is covalently linked (i.e., 
functionalized) to at least one functional moiety that permits 
covalent linkage of the oligomer to one or more conjugated 
moieties, i.e., moieties that are not themselves nucleic acids 
or monomers, to form the conjugates herein described. Typi 
cally, a functional moiety will comprise a chemical group that 
is capable of covalently bonding to the oligomer via, e.g., a 
3'-hydroxyl group or the exocyclic NH2 group of the adenine 
base, a spacer that in Some embodiments is hydrophilic and a 
terminal group that is capable of binding to a conjugated 
moiety (e.g., an amino, Sulfhydryl or hydroxyl group). In 
Some embodiments, this terminal group is not protected, e.g., 
is an NH2 group. In other embodiments, the terminal group is 
protected, for example, by any suitable protecting group Such 
as those described in “Protective Groups in Organic Synthe 
sis” by Theodora W Greene and Peter GM Wuts, 3rd edition 
(John Wiley & Sons, 1999). Examples of suitable hydroxyl 
protecting groups include esters such as acetate ester, aralkyl 
groups such as benzyl, diphenylmethyl, or triphenylmethyl, 
and tetrahydropyranyl. Examples of Suitable amino protect 
ing groups include benzyl, alpha-methylbenzyl, diphenylm 
ethyl, triphenylmethyl, benzyloxycarbonyl, tert-butoxycar 
bonyl, and acyl groups such as trichloroacetyl or 
trifluoroacetyl. 
0181. In some embodiments, the functional moiety is self 
cleaving. In other embodiments, the functional moiety is 
biodegradable. See e.g., U.S. Pat. No. 7,087.229, which is 
incorporated by reference herein in its entirety. 
0182. In some embodiments, oligomers of the invention 
are functionalized at the 5' end in order to allow covalent 
attachment of the conjugated moiety to the 5' end of the 
oligomer. In other embodiments, oligomers of the invention 
can be functionalized at the 3' end. Instill other embodiments, 
oligomers of the invention can be functionalized along the 
backbone or on the heterocyclic base moiety. In yet other 
embodiments, oligomers of the invention can be functional 
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ized at more than one position independently selected from 
the 5' end, the 3' end, the backbone and the base. 
0183 In some embodiments, activated oligomers of the 
invention are synthesized by incorporating during the synthe 
sis one or more monomers that is covalently attached to a 
functional moiety. In other embodiments, activated oligomers 
of the invention are synthesized with monomers that have not 
been functionalized, and the oligomer is functionalized upon 
completion of synthesis. 
0184. In some embodiments, the oligomers are function 
alized with a hindered ester containing an aminoalkyl linker, 
wherein the alkyl portion has the formula (CH2)w, wherein w 
is an integer ranging from 1 to 10, preferably about 6, wherein 
the alkylportion of the alkylamino group can be straight chain 
or branched chain, and wherein the functional group is 
attached to the oligomer via an ester group (-O-C(O)— 
(CH2)wNH). 
0185. In other embodiments, the oligomers are function 
alized with a hindered ester containing a (CH2)w-sulfhydryl 
(SH) linker, wherein w is an integer ranging from 1 to 10, 
preferably about 6, wherein the alkyl portion of the alky 
lamino group can be straight chain or branched chain, and 
wherein the functional group attached to the oligomer via an 
ester group (—O C(O)—(CH2)wSH). In some embodi 
ments, sulfhydryl-activated oligonucleotides are conjugated 
with polymer moieties such as polyethylene glycol or pep 
tides (via formation of a disulfide bond). 
0186 Activated oligomers covalently linked to at least one 
functional moiety can be synthesized by any method known 
in the art, and in particular by methods disclosed in U.S. 
Patent Publication No. 2004/0235773, which is incorporated 
herein by reference in its entirety, and in Zhao et al. (2007).J. 
Controlled Release 119:143-152; and Zhao et al. (2005) Bio 
conjugate Chem. 16:758-766. 
0187. In still other embodiments, the oligomers of the 
invention are functionalized by introducing Sulfhydryl, 
amino or hydroxyl groups into the oligomer by means of a 
functionalizing reagent Substantially as described in U.S. Pat. 
Nos. 4,962,029 and 4.914,210, i.e., a substantially linear 
reagent having a phosphoramidite at one end linked through 
a hydrophilic spacer chain to the opposing end which com 
prises a protected or unprotected Sulfhydryl, amino or 
hydroxyl group. Such reagents primarily react with hydroxyl 
groups of the oligomer. In some embodiments, such activated 
oligomers have a functionalizing reagent coupled to a 5'-hy 
droxyl group of the oligomer. In other embodiments, the 
activated oligomers have a functionalizing reagent coupled to 
a 3'-hydroxyl group. In still other embodiments, the activated 
oligomers of the invention have a functionalizing reagent 
coupled to a hydroxyl group on the backbone of the oligomer. 
In yet further embodiments, the oligomer of the invention is 
functionalized with more than one of the functionalizing 
reagents as described in U.S. Pat. Nos. 4,962,029 and 4.914, 
210, incorporated herein by reference in their entirety. Meth 
ods of synthesizing such functionalizing reagents and incor 
porating them into monomers or oligomers are disclosed in 
U.S. Pat. Nos. 4,962,029 and 4,914,210. 
0188 In some embodiments, the 5'-terminus of a solid 
phase bound oligomer is functionalized with a dienyl phos 
phoramidite derivative, followed by conjugation of the depro 
tected oligomer with, e.g., an amino acid or peptide via a 
Diels-Alder cycloaddition reaction. 
0189 In various embodiments, the incorporation of 
monomers containing 2'-Sugar modifications, such as a 
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2'-carbamate substituted sugar or a 2'-(O-pentyl-N-phthal 
imido)-deoxyribose Sugar into the oligomer facilitates cova 
lent attachment of conjugated moieties to the Sugars of the 
oligomer. In other embodiments, an oligomer with an amino 
containing linker at the 2'-position of one or more monomers 
is prepared using a reagent such as, for example, 5'-dimethox 
ytrityl-2'-O-(e-phthalimidylaminopentyl)-2'-deoxyadenos 
ine-3'-N,N-diisopropyl-cyanoethoxy phosphoramidite. See, 
e.g., Manoharan, et al., Tetrahedron Letters, 1991, 34, 7171. 
0190. In still further embodiments, the oligomers of the 
invention have amine-containing functional moieties on the 
nucleobase, including on the N6 purine amino groups, on the 
exocyclic N2 of guanine, or on the N4 or 5 positions of 
cytosine. In some embodiments. Such functionalization may 
be achieved by using a commercial reagent that is already 
functionalized in the oligomer synthesis. 
0191 Some functional moieties are commercially avail 
able, for example, heterobifunctional and homobifunctional 
linking moieties are available from the Pierce Co. (Rockford, 
Ill.). Other commercially available linking groups are 
5'-Amino-Modifier C6 and 3'-Amino-Modifier reagents, both 
available from Glen Research Corporation (Sterling, Va.). 
5'-Amino-Modifier C6 is also available from ABI (Applied 
Biosystems Inc., Foster City, Calif.) as Aminolink-2, and 
3'-Amino-Modifier is also available from Clontech Labora 
tories Inc. (Palo Alto, Calif.). 

Compositions 

0.192 The oligomer of the invention may be used in phar 
maceutical formulations and compositions. Suitably, Such 
compositions comprise a pharmaceutically acceptable dilu 
ent, carrier, salt or adjuvant. WO 2007/031091 provides suit 
able and preferred pharmaceutically acceptable diluents, car 
riers and adjuvants—which are hereby incorporated by 
reference. Suitable dosages, formulations, administration 
routes, compositions, dosage forms, combinations with other 
therapeutic agents, pro-drug formulations are also provided 
in WO 2007/031091—which are also hereby incorporated by 
reference. 
0193 As used herein, the term “pharmaceutically accept 
able salts' refers to salts that retain the desired biological 
activity of the herein identified compounds and exhibit 
acceptable levels of undesired toxic effects. Non-limiting 
examples of such salts can beformed with organic amino acid 
and base addition salts formed with metal cations such as 
Zinc, calcium, bismuth, barium, magnesium, aluminum, cop 
per, cobalt, nickel, cadmium, Sodium, potassium, and the like, 
or with a cation formed from ammonia, /V/V-dibenzylethyl 
ene-diamine, D-glucosamine, tetraethylammonium, or ethyl 
enediamine; or (c) combinations of (a) and (b); e.g., a Zinc 
tannate salt or the like. 

Applications 

0194 The term “treatment as used herein refers to both 
treatment of an existing disease (e.g. a disease or disorder as 
referred to herein below), or prevention of a disease, i.e. 
prophylaxis. It will therefore be recognised that, in certain 
embodiments, “treatment includes prophylaxis. 
0.195 The oligomers of the invention may be utilized as 
research reagents for, for example, diagnostics, therapeutics 
and prophylaxis. 
0196. In research, such oligomers may be used to specifi 
cally inhibit the expression of beta-catenin protein (typically, 
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by degrading or inhibiting beta-catenin mRNA and thereby 
preventing protein formation) in cells and experimental ani 
mals, thereby facilitating functional analysis of the target or 
an appraisal of its usefulness as a target for therapeutic inter 
vention. 
0.197 Indiagnostics, the oligomers may be used to detect 
and quantitate beta-catenin expression in cells and tissues by 
northern blotting, in-situ hybridisation or similar techniques. 
0198 For therapeutics, a non-human animal or a human, 
Suspected of having a disease or disorder which can be treated 
by modulating the expression of beta-catenin, is treated by 
administering an effective amount of an oligomer (or conju 
gate thereof) in accordance with this invention. Further pro 
vided are methods of treating a mammal. Such as treating a 
human, Suspected of having or being prone to a disease or 
condition, associated with expression of beta-catenin, by 
administering a therapeutically or prophylactically effective 
amount of one or more of the oligomers or compositions of 
the invention. 
0199 The invention also provides for the use of the com 
pounds or conjugates of the invention as described for the 
manufacture of a medicament for the treatment of a disorder 
as referred to herein, or for a method of the treatment of a 
disorder as referred to herein. 
0200. The invention also relates to an oligomer, a compo 
sition or a conjugate as described herein for use as a medica 
ment. 

0201 The invention also provides for a method for treat 
ing a disorder as referred to herein, the method comprising 
administering an effective amount of a compound according 
to the invention as herein described, and/or an effective 
amount of a conjugate according to the invention, and/or a 
pharmaceutical composition according to the invention to a 
patient in need thereof. 
0202 In various embodiments, the oligomer, or conjugate 
thereof, induces a desired therapeutic effect in humans 
through, for example, hydrogen bonding to a target nucleic 
acid. The oligomer causes a decrease (inhibition) in the 
expression of a target via hydrogen bonding (hybridisation) to 
the mRNA of the target thereby resulting in a reduction in 
gene expression. It is also envisaged that the oligomers and 
conjugates disclosed herein may have non-therapeutic appli 
cations, such as diagnostic applications. 
0203. It is highly preferred that the compounds of the 
invention are capable of hybridising to the target nucleic acid, 
such as beta-catenin mRNA, by Watson-Crick base pairing. 

Medical Indications 

0204. In certain therapeutic embodiments, the disorder to 
be treated is selected from the group consisting of a hyper 
proliferative disorder. Such as cancer, Such as a cancer 
selected from the group consisting of colorectal cancer, hepa 
tocellular cancer, endometrial cancer, malignant melanoma, 
ovarian cancer, pancreatic cancer, pituitary cancer, oesoph 
ageal cancer, lung cancer, breast cancer, kidney cancer, hae 
matopoetic system cancer, cervical cancer, CNS cancer, bone 
cancer, biliary tract cancer and adrenal gland cancer 
0205. In certain embodiments, the disorder, is a cancer 
selected from the group consisting of colorectal cancer, hepa 
tocellular cancer, endometrial cancer, and malignant mela 
Oa. 

0206. In certain embodiments, the disorder is a cancer 
selected from the group consisting of liver cancer and kidney 
CaCC. 
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0207. In certain embodiments, the disease or disorder is 
associated with a mutation in the beta-catenin gene or a gene 
whose protein product is associated with or interacts with 
beta-catenin, such as the APC gene. Therefore, in various 
embodiments, the target mRNA is a mutated form of the 
beta-catenin sequence, for example it may comprise one or 
more single point mutations, such as SNPs associated with 
CaCC. 

0208 Examples of such diseases where mutations in the 
beta-catenin or APC gene lead to abnormal levels of beta 
catenin activity are: (1) Colorectal cancer, APC and beta 
catenin are mutually mutated in more than 70% of all cases 
(Powell et al., Nature, 1992: Morin et al., Science, 1997: 
Sparks et al., Cancer Res, 1998); (2) Hepatocellular cancer, 
beta-catenin are mutated in more than 25% of cases (de La 
Coste A., PNAS, 1998); (3) Endometrial cancer, beta-catenin 
are mutated >10%; and (4) Malignant melanoma, Beta-cate 
nin are mutated >10% (Rubinfeld et al., Science, 1997). 
0209 Further examples of such diseases are cancer of the 
ovary, pancreas, pituitary, oesophagus, lung, breast, kidney, 
haematopoetic system, cervix, CNS, bone, biliary tract and 
adrenal gland. It has been shown that mutations in the beta 
catenin or APC gene are associated with these diseases (Cata 
logue of Somatic Mutations in Cancer available from the 
Sanger Institute (United Kingdom) homepage http://www. 
Sanger.ac.uk/). 
0210. In certain embodiments, the disease or disorder is 
associated with abnormal levels of a mutated form of beta 
catenin. In certain embodiments, the disease or disorder is 
associated with abnormal levels of a wild-type form of beta 
catenin. One aspect of the invention is directed to a method of 
treating a mammal Suffering from or Susceptible to conditions 
associated with abnormal levels of beta-catenin, comprising 
administering to the mammal a therapeutically effective 
amount of an oligomer of the invention targeted to beta 
catenin or various compositions or conjugates thereof. In 
Some embodiments, the oligomer comprises one or more 
LNA monomers. 

0211 Suitable dosages, formulations, administration 
routes, compositions, dosage forms, combinations with other 
therapeutic agents, pro-drug formulations are also provided 
in WO 2007/031091 which are hereby incorporated by ref 
erence. The invention also provides for a pharmaceutical 
composition comprising a compound or a conjugate as herein 
described or a conjugate, and a pharmaceutically acceptable 
diluent, carrier or adjuvant. WO 2007/031091 provides suit 
able and preferred pharmaceutically acceptable diluent, car 
rier and adjuvants—which are hereby incorporated by refer 
CCC. 

0212. Furthermore, the invention described herein encom 
passes a method of preventing or treating a disease compris 
ing administering a therapeutically effective amount of a 
beta-catenin modulating oligomer to a human in need of Such 
therapy. The invention further encompasses the use of a short 
period of administration of a beta-catenin modulating oligo 
nucleotide compound (oligomer or conjugate). 
0213. In various embodiments, the invention is drawn to a 
method of treating abnormal levels of beta-catenin compris 
ing administering (i) an effective amount of a conjugate of the 
invention, or compositions thereof, and (ii) an effective 
amount of a second agent. In some embodiments, adminis 
tration of the conjugate and the second agent is simultaneous. 
In other embodiments, administration of the conjugate and 
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the second agent is sequential. Typically, the second agent is 
covalently linked to the oligomer to form the conjugate. 

FURTHER EMBODIMENTS 

0214. The following are further embodiments, and may be 
combined with the embodiments above-described, and 
embodiments set forth in the appended claims: 
0215 1. An antisense oligonucleotide (such as the oligo 
mer) capable of binding to a target sequence of the beta 
catenin gene of SEQID NO: 173 or allele thereof and down 
regulating expression of beta-catenin, said oligonucleotide 
comprising a sequence of 10-50 nucleobases corresponding 
to the target sequence. 
0216 2. The antisense oligonucleotide of embodiment 1, 
wherein the target sequence is selected from regions of the 
beta-catenin gene represented by SEQID NOS: 1-132 or an 
allelic variant thereof. 
0217 3. The oligonucleotide of embodiment 1 or embodi 
ment 2 comprising a sequence of 10-16 nucleobases shown in 
SEQID NOS: 1, 16, 17, 18,33, 34,49, 50, 51, 52,53,54, 55, 
56, 57, 58, 73, 88, 103, and 118 or an allelic variant thereof. 
0218 4. The oligonucleotide according to any one of 
embodiments 1-3 comprising sequences shown as SEQ ID 
NOS: 1-132. 
0219 5. The oligonucleotide of any one of the preceding 
embodiments represented by SEQID NOS: 133-172. 
0220 6. The oligonucleotide according to any one of the 
preceding embodiments, wherein said nucleobase sequence 
comprises internucleobase linkages independently selected 
from phosphodiester, phosphorothioate and boranophos 
phate. 
0221 7. The oligonucleotide of any one of the preceding 
embodiments, wherein at least two of said nucleobases are 
nucleotide analogues. 
0222 8. The oligonucleotide according to embodiment 5, 
wherein said sequence of nucleobases comprises, in a 5' to 3' 
direction (i) region A: a stretch of 2-4 nucleotide analogues, 
followed by (ii) region B: a stretch of 6-11 nucleotides or 
nucleotide analogues different from those of region A, fol 
lowed by (iii) region C: a stretch of 2-4 nucleotide analogues, 
and optionally followed by (iv) region D: one or two nucle 
otides. 
0223) 9. The oligonucleotide according to embodiment 8, 
wherein the region. A comprises at least one phosphodiester 
linkage between two nucleotide analogue units and/or or a 
nucleotide analogue unit and a nucleobase unit of Region B. 
0224 10. The oligonucleotide according to embodiment 8 
or embodiment 9, wherein region C comprises at least one 
phosphodiester linkage between two nucleotide analogue 
units and/or a nucleotide analogue unit and a nucleobase unit 
of Region B. 
0225 11. The oligonucleotide according to any one of 
embodiments 1 to 6, wherein all the internucleobase linkages 
are phosphorothioate. 
0226 12. The oligonucleotide according to any one of 
embodiments 7 to 11, wherein said nucleotide analogue units 
are independently selected from 2'-O-alkyl-RNA 2'-amino 
DNA 2'-fluoro-DNA, locked nucleic acid (LNA), arabino 
nucleic acid (ANA), 2'-fluoro-ANA, HNA, INA and 2'-MOE. 
0227 13. The oligonucleotide according to embodiment 
12, wherein the nucleotide analogues are independently 
selected from 2'-MOE-RNA 2'-fluoro-DNA, and LNA. 
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0228. 14. The oligonucleotide according to embodiment 
13, wherein at least one of said nucleotide analogues is a 
locked nucleic acid (LNA). 
0229. 15. The oligonucleotide according to embodiment 
14, wherein all the nucleotide analogues are LNA. 
0230. 16. The oligonucleotide according to any one of 
embodiments 12 to 15, wherein LNA is selected from beta 
D-oxy-LNA, alpha-L-oxy-LNA, beta-D-amino-LNA and 
beta-D-thio-LNA. 
0231. 17. A conjugate comprising an oligonucleotide of 
any one of the preceding embodiments and at least one non 
nucleotide or non-polynucleotide moiety covalently attached 
to said oligonucleotide. 
0232 18. A conjugate according to embodiment 17, 
wherein said non-nucleotide or non-polynucleotide moiety 
consists of or comprises a sterol group Such as cholesterol. 
0233. 19. A pharmaceutical composition comprising an 
oligonucleotide according to any one of the embodiments 1 to 
16 or a conjugate according to embodiment 17 or embodi 
ment 18, and a pharmaceutically acceptable diluent, carrier or 
adjuvant. 
0234 20. An oligonucleotide or a conjugate according to 
any one of embodiments 1 to 18 for use as a medicament. 
0235 21. Use of an oligonucleotide or as conjugate 
according to any one of embodiments 1 to 18 for the manu 
facture of a medicament for the treatment of abnormal levels 
of beta-catenin or a disease or condition for which down 
regulation of beta-catenin expression is indicated. 
0236 22. The use according to embodiment 21, wherein 
said disease or condition is cancer. 
0237 23. A method of treating a subject suffering from 
cancer, the method comprising the step of administering a 
pharmaceutical composition, oligonucleotide or conjugate 
according to any one of embodiments 1 to 19 to the Subject in 
need thereof. 
0238 24. The use or the method of any one of embodi 
ments 21-23, wherein the cancer is selected from colorectal 
cancer, hepatocellular cancer, endometrial cancer, malignant 
melanoma, cancer of the ovary, pancreas, pituitary, oesopha 
gus, lung, breast, kidney, haematopoetic system, cervix, 
CNS, bone, biliary tract and adrenal gland. 
0239 25. A target sequence within the beta-catenin gene, 
wherein an antisense oligonucleotide corresponding to said 
target sequence is capable of down-regulating the expression 
of beta-catenin. 

16 mer SEQ 

SEQ ID NO: 

SEQ ID NO: 

SEQ ID NO: 

SEQ ID NO: 

SEQ ID NO: 

SEQ ID NO: 

SEQ ID NO: 

18 
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0240 26. The target sequence of embodiment 25, wherein 
the target sequence is selected from the regions of the beta 
catenin gene complementary to SEQID NOs 1-132 or allelic 
variants thereof. 

0241. 27. A method of down-regulating the expression of 
beta-catenin in a cell, comprising contacting the cell with an 
oligonucleotide according to any one of embodiments 1-16. 

7. EXAMPLES 

Example 1 

Monomer Synthesis 

0242. The LNA monomer building blocks and derivatives 
were prepared following published procedures and refer 
ences cited therein see WO 07/031,081 and the references 
cited therein. 

Example 2 

Oligonucleotide Synthesis 

0243 Oligonucleotides were synthesized according to the 
method described in WO 07/031,081. Table 1 shows 
examples of antisense oligonucleotide motifs and of the 
invention. 

Example 3 

Design of the Oligonucleotides 

0244. In accordance with the invention, a series of oligo 
nucleotides were designed to target different regions of the 
human beta-catenin mRNA using the published sequence, 
GenBank accession number NM 001904, presented herein 
as SEQID NO: 173. 
0245 Table 2 shows oligomer designs of the invention. 
Table 3 shows 24mer sequence motifs from which oligomers 
of the invention may be designed—the bold type represents 
16mer sequence motifs as shown in Table 1 that are incorpo 
rated into the longer oligomers. 

TABLE 3 

Beta - Catenin 24 mers Sedulences 

Short-mer Compound 24-mer 
IDS SEQ IDs IDs 24 mer SEQ IDs SEO ID 

1. 2-15 133-153 tttagaaagctgatggaccataac 174 

16 134 - 154 cct cclagacittaaagatggcCagt 17s 

17 135-155 a.acacaga atcc actgg talacca 176 

18 19-32 136 - 156 aaacgc actgcc attittagctCct 177 

33 137-157 titcgta a tagg caaga atttaac 178 

34 35-48 138-158 Cagdactctgcttgttgg to cacag 179 

49 139-159 catt.ccaccagottctaca at agc 18O 
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TABLE 3 - continued 

Beta - Catenin 24 mers Sedulences 

Short-mer Compound 24-mer 
16 mer SEQ IDs SEQ IDs IDs 24 mer SEQ IDs SEQ ID 

SEO ID NO : 50 40 - 16 Octagag ticcaaag acagttctga 81 

SEO ID NO: 51 41 - 161 taccaccc acttggcagac catca 82 

SEO ID NO : 52 42-162 agctgcacaaacaatggaatggta 83 

SEO ID NO: 53 43 - 163 CCCtgcagc tactic tittggatgtt 84 

SEO ID NO: 54 44 - 164 gtggctcc ct cagottcaa tagct 85 

SEO ID NO. 55 45 - 165 at Caggag to to attctgaagic cat 86 

SEO ID NO: 56 46-166 go cata to caccagag taaaaga 87 

SEO ID NO: 57 47-167 agcc.catc catgagg toc toggca 88 

SEO ID NO: 58 59-72 48 - 168 aattic catc ttgttgatccatt Ctt 89 

SEO ID NO: 73 74-87 49-169ttcaaa.gcaa.gcaaagttcagtacc 9 O 

SEO ID NO: 88 89 - 102 50-17O attagaaattgctg. taggagtatt 91 

SEO ID NO: 103 104-117 51-171 attagtgttctacacic attactica 92 

SEO ID NO: 118 119-132 52-172 Caaaaa catgaaatagatccacct 93 

Example 4 cell culture plates (NUNC) and treated when 75-90% conflu 
In vitro Model ent. Oligonucleotide concentrations used ranged from 1 nM 
V1O OC to 25 nM final concentration. Formulation of oligonucleotide 

Cell Culture lipid complexes were carried out essentially as described by 
the manufacturer using serum-free OptiMEM (Gibco) and a 0246 The effect of antisense oligonucleotides 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 mea 
Surable levels. Target nucleic acids can be expressed endog 
enously or by transient or stable transfection. The expression 
level of the target nucleic acid can be routinely determined 
using, for example, Northern blot analysis, Real-Time PCR, 
Ribonuclease protection assays. 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. 
0247 Cells were cultured in the appropriate medium as 
described below and maintained at 37° C. at 95-98% humid 
ity and 5% CO2. Cells were routinely passaged 2-3 times 
weekly. 
0248 SW480: The human colorectal cancer cell line 
SW480 was cultured in L-15 medium (Leibovitz)+10% fetal 
bovine serum (FBS)+Glutamax I+pen/strep. 
0249 HCT 116: The human colorectal cancer cell line 
HCT116 was cultured in McCoy's 5a modified medium 
(Sigma)+10% fetal bovine serum (FBS)+Glutamax I+pen/ 
strep. 

Example 5 
In Vitro Model 

Treatment with Antisense Oligonucleotide 

0250. The cells were treated with oligonucleotide using 
the cationic liposome formulation LipofectAMINE 2000 
(Gibco) as transfection vehicle. Cells were seeded in 6-well 

final lipid concentration of 10 ug/mL LipofectAMINE 2000. 
Cells were incubated at 37° C. for 4 hours and treatment was 
stopped by removal of oligonucleotide-containing culture 
medium. Cells were washed and serum-containing media was 
added. After oligonucleotide treatment cells were allowed to 
recover for 20 hours before they were harvested for RNA 
analysis. 

Example 6 

In vitro Model 

Extraction of RNA and cDNA Synthesis 

(0251 For RNA isolation from the cell lines, the RNeasy 
mini kit (Qiagen cat. no. 74104) was used according to the 
protocol provided by the manufacturer. 
0252 First strand synthesis was performed using Reverse 
Transcriptase reagents from Ambion according to the manu 
facturer's instructions. 

0253 For each sample 0.5ug total RNA was adjusted to 
10.8 ul with RNase free H2O and mixed with 2 ul random 
decamers (50 uM) and 4 ul dNTP mix (2.5 mM each dNTP) 
and heated to 70° C. for 3 min after which the samples were 
rapidly cooled on ice. After cooling the samples on ice, 2 ul 
10x Buffer RT, 1 ul MMLV Reverse Transcriptase (100U/ul) 
and 0.25 ul RNase inhibitor (10 U/ul) was added to each 
sample, followed by incubation at 42° C. for 60 min, heat 
inactivation of the enzyme at 95°C. for 10 min and then the 
sample was cooled to 4°C. 
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Example 7 

In vitro Model 

Analysis of Oligonucleotide Inhibition of Beta-Cate 
nin Expression by Real-Time PCR 

0254 Antisense modulation of beta-catenin expression 
can be assayed in a variety of ways known in the art. For 
example, beta-catenin mRNA levels can be quantitated by, 
e.g., Northern blot analysis, competitive polymerase chain 
reaction (PCR), or real-time PCR. Real-time quantitative 
PCR is presently preferred. RNA analysis can be performed 
on total cellular RNA or mRNA. Methods of RNA isolation 
and RNA analysis such as Northern blot analysis is routine in 
the art and is taught in, for example, Current Protocols in 
Molecular Biology, John Wiley and Sons. 
0255 Real-time quantitative (PCR) can be conveniently 
accomplished using the commercially available Multi-Color 
Real Time PCR Detection System, available from Applied 
Biosystem. 
0256 7.2.1 Real-Time Quantitative PCR Analysis of 
Beta-Catenin mRNA Levels 

0257 The sample content of human beta-catenin mRNA 
was quantified using the human beta-catenin ABI Prism Pre 
Developed TaqMan Assay Reagent (Applied Biosystems cat. 
no. Hs0017.0025 ml) according to the manufacturer's instruc 
tions. 
0258 Glyceraldehyde-3-phosphate dehydrogenase 
(GAPDH) mRNA quantity was used as an endogenous con 
trol for normalizing any variance in sample preparation. 
0259. The sample content of human GAPDH mRNA was 
quantified using the human GAPDH ABI Prism Pre-Devel 
oped TaqMan Assay Reagent (Applied Biosystems cat. no. 
4310884E) according to the manufacturer's instructions. 
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0260 Real-time Quantitative PCR is a technique well 
known in the art and is taught in for example Heidet al. Real 
time quantitative PCR, Genome Research (1996), 6: 986-994. 
0261 7.2.2 Real Time PCR 
0262 The cDNA from the first strand synthesis performed 
as described in Example 8 was diluted 2-20 times, and ana 
lyzed by real time quantitative PCR using Taqman 7500 
FAST from Applied Biosystems. The primers and probe were 
mixed with 2x Taqman Fast Universal PCR master mix (2x) 
(Applied Biosystems Cat.# 436-4103) and added to 4 ul 
cDNA to a final volume of 10 ul. Each sample was analysed 
in triplicate. Assaying 2 fold dilutions of a cDNA that had 
been prepared on material purified from a cell line expressing 
the RNA of interest generated standard curves for the assays. 
Sterile H2O was used instead of cDNA for the no template 
control. PCR program: 95°C. for 30 seconds, followed by 40 
cycles of 95° C., 3 seconds, 60° C., 30 seconds. Relative 
quantities of target mRNA sequence were determined from 
the calculated Threshold cycle using the Applied Biosystems 
Fast System SDS Software Version 1.3.1.21. 
0263 7.2.3 Example 8: In vitro Analysis: Antisense Inhi 
bition of Human Beta-catenin Expression by Oligonucle 
otides 

0264 Oligonucleotides from Table 2 were evaluated for 
their potential to knockdown beta-catenin mRNA at concen 
trations of 1, 5, and 25 nM in SW480 cells (see FIG. 2). 
Results are tabulated in Table 4, in which the data are pre 
sented as percentage down-regulation of beta-catenin mRNA 
relative to mock transfected cells at 5 nM. Lower case letters 
represent DNA monomers, bold upper case letters represent 
B-D-oxy-LNA monomers. The cytosine bases of all LNA 
monomers are 5’methyl cytosines. Subscript “s' represents 
phosphorothiate linkage. 

TABLE 4 

Beta 
catenin 

Test substance Sequence (5'-3') (& inhib. ) 

SEQ ID NO: 153 GAA agct gastgga CCA 88.11& 

SEQ ID NO: 154 CAG act taaagat GGC 86. 4& 

SEQ ID NO: 155 CAGasatcCactgg.TGA 76.68 

SEQ ID NO: 156 GCActg.ccattitt AGC 89 2& 

SEQ ID NO: 157 GTAata.gc.ca.gaga ATT 56.4% 

SEQ ID NO: 158 ACTctg. Cttgttgg.TCC 77. 63. 

SEQ ID NO: 159 CCACC agcts totaCAA 49.7% 

SEQ ID NO: 16O GAGtcCatalagasca GTT 6O1& 

SEQ ID NO: 161 ACCCs ascettsggs CagsaCC 75.68 

SEQ ID NO: 162 GCAcaaacaatgga AT 1.O.8& 

SEQ ID NO: 163 G.C.Agcts acts cattt GGA 48.33 

SEQ ID NO: 164 CTCCCst Cagct tc.A.A.T 35.5% 

SEQ ID NO: 165 GCAgt catcastst, CCAAG 25.5% 

SEQ ID NO: 166 TATCCaCCagsagt GAA 27.3% 
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TABLE 4 - continued 

Beta 
catenin 

Test substance Sequence (5'-3') (& inhib. ) 

SEQ ID NO: 167 CATC catgaggets CCTG 24.5& 

SEQ ID NO: 168 CCAt Cttgstgat CCAT 74. 48 

SEQ ID NO: 169 AAG Casag Casasagt CAG 87.5% 

SEQ ID NO: 17O GAA attgctsgtag CAG 91.5& 

SEQ ID NO: 171 GTGttct acacca TTA 94.9% 

SEQ ID NO: 172 AAC atgaaataga TCC 93. 6& 

SEQ ID NO: 194 CGTC aegetates CegaaTec 

0265. As shown in Table 4, oligonucleotides of SEQ ID hours of treatment, media was removed and cells were 
NOs: 153, 154, 155, 156, 158, 161, 168, 169, 170, 171 and 
172 demonstrated about 74% or greater inhibition of beta 
catenin mRNA expression at 5 nM in these experiments and 
are therefore preferred. 
0266. Also preferred are oligonucleotides based on the 
illustrated antisense oligomer sequences, for example vary 
ing the length (shorter or longer) and/or monomer content 
(e.g. the type and/or proportion of nucleoside analogue 
monomers), which also provide good inhibition of beta-cate 
nin expression. 
7.2.4 Example 9: In vitro Analysis: Western Blot Analysis of 
Beta-Catenin Protein Levels 
0267. The in vitro effect of oligomeric compounds on 
beta-catenin protein levels in transfected cells was deter 
mined by Western Blotting. 200.000SW480 cells transfected 
with oligonucleotides as described in Example 5 were har 
vested and lysed in RIPA lysis buffer (50 mM Tris-HCl pH7. 
4, 150 mMNaCl, 1 mM EDTA, 1% Triton X-100, 0.1% SDS, 
1% Sodium Deoxycholate) supplemented with protease 
inhibitor cocktail (Roche). Total protein concentrations were 
measured using a BCA protein assay kit (Pierce). 50 Lugtotal 
protein was run on 3-8% Tris Acetate gels and blotted onto 
PVDF membranes according to manufacturer's instructions 
(Invitrogen). After overnight incubation in blocking buffer 
(PBS-T supplemented with 5% low fat milk powder), the 
membranes were incubated overnight with an anti-beta-cate 
nin antibody (BD Transduction laboratories). As control of 
loading tubulin was detected using monoclonal antibodies 
from Neomarker. Membranes were then incubated with sec 
ondary antibodies and Beta-catenin or tubulin proteins were 
visualized using a chemiluminescence ECL--detection kit 
(Amersham). See FIG. 3. 
0268 7.2.5 Example 10: Measurement of Proliferating 
Viable Cells (MTS Assay) 
0269. HCT 116 colorectal cancer cells were seeded to a 
density of 200,000 cells per well in a 6 well plate in McCoy's 
5a modified medium (Sigma M8403)+2 mM Glutamax I 
(Gibco 35050-038)+10% FBS (Brochrom #193575010)+25 
ug/ul Gentamicin (Sigma G1397 50 mg/ml) the day prior to 
transfection. The next day medium was removed followed by 
addition of 1.2 ml OptiMEM containing 7.5 ug/ml Lipo 
fectamine-2000 (Invitrogen). Cells were incubated for 7 min 
before adding 0.3 ml oligonucleotides diluted in OptiMEM. 
The final oligonucleotide concentration was 25 nM. After 4 

trypsinized and seeded to a density of 5000 cells per well in 
clear 96 well plates (Scientific Orange no. 14720301.00) in 
100 ul McCoy's 5a modified medium (Sigma M8403)+2 mM 
Glutamax I (Gibco 35050-038)+10% FBS (Brochrom 
#193575010)+25 ug/ul Gentamicin (Sigma G1397 50 
mg/ml). Viable cells were measured at the times indicated by 
adding 10 ul the tetrazolium compound 3-(4,5-dimethyl-2- 
yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tet 
razolium, inner salt; MTS and an electron coupling reagent 
(phenazine ethosulfate; PES) (CelTiter 96(R) AQueous One 
Solution Cell Proliferation Assay, Promega). Viable cells 
were measured at 490 nm in a Powerwave (Biotek Instru 
ments). The OD490 nm were plotted against time/h. (See 
FIG. 4). 
7.2.6 Example 11: Inhibition of Beta-Catenin mRNA in 
Mouse Liver 

0270. NMRI mice were dosed i.v. with 25 mg/kg oligo 
nucleotide (SEQ ID NO: 156, 158, 168, 169, 171) on three 
consecutive days (group size of 5 mice). The antisense oligo 
nucleotides were dissolved in 0.9% saline (NaCl). Animals 
were sacrificed 24 h after last dosing and liver tissue was 
sampled and stored in RNA later until RNA extraction and 
QPCR analysis. Total RNA was extracted and beta-catenin 
mRNA expression in liver samples was measured by QPCR 
as described in Example 7 using a mouse beta-catenin QPCR 
assay (cat. Mm00483.033 ml, Applied Biosystems). Results 
were normalised to mouse GAPDH (cat. no. 4352339E, 
Applied Biosystems) and plotted relative to saline treated 
controls, see FIG. 5. 
0271 7.2.7 Example 12: Preparation of a Conjugate of 
SEQ ID NO: 161 and polyethylene glycol 
(0272. The oligomers having SEQ ID NO: 161, SEQ ID 
NO: 168 and SEQ ID NO: 171 are functionalized on the 5' 
terminus by attaching an aminoalkyl group. Such as hexan-1- 
amine blocked with a blocking group such as Fmoc to the 5' 
phosphate groups of the oligomers using routine phosphora 
midite chemistry, oxidizing the resultant compounds, depro 
tecting them and purifying them to achieve the functionalized 
oligomers, respectively, having the formulas (IA), (IB) and 
(IC): 
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(LA) 

1N1-1a- -P-O- A.C.csact,tsgsgesagsACC -OH 
HN 

O 

O 
(IB) 

-N-N-N-O - O -“CCAteligtigate"C.A.T -OH HN 
O 

O 
(1C) 

1N1-1N1 - P-O-GTG.ttctacacca TTA-OH 
HN 

O 

wherein the bold capital letters and the subscript “s' in SEQ 
ID NOs: 161, 168 and 171 have the same meaning as dis 
cussed above, and MeC is 5-methylcytosine. 
0273 A solution of activated PEG, such as the one shown 
in formula (II): 

(II) 

O Me O O 

~s ls PEG O O O-N 

Me O 

o Me O 

6N1 ouls ls PEG O O N 

Me 

O Me O 

an-N- ul PEG O O N 

Me 

o Me O 

an-N- ul PEG O O N 

wherein the PEG moiety has an average molecular weight of 
12,000, and each of the compounds of formulas (IA), (IB) and 
(C) in PBS buffer are stirred in separate vessels at room 
temperature for 12 hours. The reaction solutions are extracted 
three times with methylene chloride and the combined 
organic layers are dried over magnesium Sulphate and filtered 
and the solvent is evaporated under reduced pressure. The 
resulting residues are dissolved in double distilled water and 
loaded onto an anion exchange column. Unreacted PEG 
linker is eluted with water and the products are eluted with 
NH4HCO3 solution. Fractions containing pure products are 
pooled and lypophilized to yield the conjugates SEQID NOs: 
161, 168 and 171, respectively as show in formulas (IIIA), 
(IIIB) and (IIIC): 

(IIIA) 

O 

O- P -O-ACC,c acttisgs.g.ca.g. ACC -OH 

O 

(IIIB) 

O 

O-P-O-MeCMcCAtc.ttgttgate McCAT-OH 
O 

(IIIC) 

O 

O-P-O-GTG.ttctacacca.T.T.A.- OH 

O 
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wherein each of the oligomers of SEQID NOs: 161, 168 and 
171 is attached to a PEG polymer having average molecular 
weight of 12,000 via a linker. 

8. SPECIFIC EMBODIMENTS, CITATION OF 
REFERENCES 

0274 The present invention is not to be limited in scope by 
the specific embodiments described herein. Indeed, various 

SEQUENCE LISTING 

<16 Oc NUMBER OF SEO ID NOS : 195 

<21 Oc 
<211 
<212 
<213> 
<22 Oc 

SEO ID NO 1 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE; 

motif sequence 

<4 OO SEQUENCE: 1 

gaaagctgat ggacca 

SEO ID NO 2 
LENGTH: 15 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE; 

motif sequence 

<4 OO SEQUENCE: 2 

gaaagctgat ggacc 

SEO ID NO 3 
LENGTH: 15 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE; 

motif sequence 

<4 OO SEQUENCE: 3 

aaagctgatg gacca 

SEO ID NO 4 
LENGTH: 14 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE; 

motif sequence 

<4 OO SEQUENCE: 4 

gaaagctgat ggac 

SEO ID NO 5 
LENGTH: 14 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE; 

motif sequence 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

Jan. 1, 2009 

modifications of the invention in addition to those described 
herein will become apparent to those skilled in the art from 
the foregoing description and accompanying figures. Such 
modifications are intended to fall within the scope of the 
appended claims. 
0275 Various references, including patent applications, 
patents, and Scientific publications, are cited herein; the dis 
closure of each such reference is hereby incorporated herein 
by reference in its entirety. 

Synthetic 

16 

Synthetic 

15 

Synthetic 

15 

Synthetic 

14 

Synthetic 
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- Continued 

<4 OO SEQUENCE: 5 

aaagctgatg gacc 

<210 SEQ ID NO 6 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 6 

aagctgatgg acca 

<210 SEQ ID NO 7 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 7 

gaaagctgat gga 

<210 SEQ ID NO 8 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 8 

aaagctgatg gac 

<210 SEQ ID NO 9 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 9 

aagctgatgg acc 

<210 SEQ ID NO 10 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 10 

agctgatgga cca 

<210 SEQ ID NO 11 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

14 

Synthetic 

14 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 
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OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 11 

gaaagctgat gg 

SEQ ID NO 12 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 12 

aaagctgatg ga 

SEQ ID NO 13 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 13 

aagctgatgg ac 

SEQ ID NO 14 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 14 

agctgatgga cc 

SEO ID NO 15 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 15 

gctgatggac Ca 

SEQ ID NO 16 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 16 

Cagacittaaa gatggc 

SEO ID NO 17 
LENGTH: 16 
TYPE: DNA 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

16 
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ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 17 

Cagaatccac tdtga 

SEQ ID NO 18 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 18 

gcactgcc at tittagc 

SEQ ID NO 19 
LENGTH: 15 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 19 

gcactgcc at tittag 

SEQ ID NO 2 O 
LENGTH: 15 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 2O 

cactgc catt ttagc 

SEQ ID NO 21 
LENGTH: 14 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 21 

gcactgcc at titta 

SEQ ID NO 22 
LENGTH: 14 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 22 

cactgc catt ttag 

SEQ ID NO 23 

Synthetic 

16 

Synthetic 

16 

Synthetic 

15 

Synthetic 

15 

Synthetic 

14 

Synthetic 

14 
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<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 23 

actgccattt tagc 

<210 SEQ ID NO 24 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 24 

gcactgcc at titt 

<210 SEQ ID NO 25 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 25 

cactgc catt tta 

<210 SEQ ID NO 26 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 26 

actgccattt tag 

<210 SEQ ID NO 27 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 27 

ctgc catttit agc 

<210 SEQ ID NO 28 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 28 

gcactgcc at tt 

Synthetic 

14 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

12 
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<210 SEQ ID NO 29 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 29 

cactgc catt tt 

<210 SEQ ID NO 3 O 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 30 

actgccattt ta 

<210 SEQ ID NO 31 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 31 

ctgc catttit ag 

<210 SEQ ID NO 32 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 32 

tgcc attitta gc 

<210 SEQ ID NO 33 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 33 

gtaatagoca agaatt 

<210 SEQ ID NO 34 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 34 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

16 

Synthetic 
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actctgcttg toggtcc 

<210 SEQ ID NO 35 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 35 

actctgcttg toggtc 

<210 SEQ ID NO 36 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 36 

citctgcttgt gigt cc 

<210 SEQ ID NO 37 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 37 

actctgcttg tdgt 

<210 SEQ ID NO 38 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 38 

citctgcttgt gigt c 

<210 SEQ ID NO 39 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 39 

tctgcttgttg gtcc 

<210 SEQ ID NO 4 O 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

16 

Synthetic 

15 

Synthetic 

15 

Synthetic 

14 

Synthetic 

14 

Synthetic 

14 

Synthetic 
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<4 OO SEQUENCE: 40 

actctgcttg tdg 

<210 SEQ ID NO 41 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 41 

Ctctgcttgt ggt 

<210 SEQ ID NO 42 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 42 

tctgcttgttg gtc. 

<210 SEQ ID NO 43 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 43 

Ctgcttgttgg to c 

<210 SEQ ID NO 44 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 44 

actctgcttg td 

<210 SEQ ID NO 45 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 45 

Ctctgcttgt gg 

<210 SEQ ID NO 46 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

12 

Synthetic 

12 

Synthetic 
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motif sequence 

<4 OO SEQUENCE: 46 

tctgcttgttg gt 

<210 SEQ ID NO 47 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 47 

Ctgcttgttgg to 

<210 SEQ ID NO 48 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 48 

tgcttgttggt CC 

<210 SEQ ID NO 49 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 49 

ccaccagott ctacaa 

<210 SEQ ID NO 50 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 5 O 

gagt ccaaag acagtt 

<210 SEQ ID NO 51 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 51 

acccacttgg cagacc 

<210 SEQ ID NO 52 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

16 

Synthetic 

16 

Synthetic 

16 
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FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 52 

gcacaaacaa tigaat 

SEO ID NO 53 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 53 

gcagct actic tittgga 

SEO ID NO 54 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 54 

Ctcc ct cago ttcaat 

SEO ID NO 55 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 55 

gcagtict cat tccaag 

SEO ID NO 56 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 56 

tatic caccag agtgaa 

SEO ID NO 57 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 57 

catc catgag gtc.ctg 

SEO ID NO 58 
LENGTH: 16 

Synthetic 

16 

Synthetic 

16 

Synthetic 

16 

Synthetic 

16 

Synthetic 

16 

Synthetic 

16 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 58 

c catcttgttg atc cat 

<210 SEQ ID NO 59 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 59 

c catcttgttg atcca 

<210 SEQ ID NO 60 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 60 

catc.ttgttga t coat 

<210 SEQ ID NO 61 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 61 

c catcttgttg atcc 

<210 SEQ ID NO 62 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 62 

catc.ttgttga t coa 

<210 SEQ ID NO 63 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 63 

atcttgttgat coat 

Synthetic 

16 

Synthetic 

15 

Synthetic 

15 

Synthetic 

14 

Synthetic 

14 

Synthetic 

14 
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<210 SEQ ID NO 64 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 64 

c catcttgttg atc 

<210 SEQ ID NO 65 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 65 

catc.ttgttga tico 

<210 SEQ ID NO 66 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 66 

atcttgttgat coa 

<210 SEQ ID NO 67 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 67 

t cittgttgatc cat 

<210 SEQ ID NO 68 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 68 

c catcttgttg at 

<210 SEQ ID NO 69 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 69 

catc.ttgttga tic 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

12 

Synthetic 

12 
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<210 SEQ ID NO 70 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 7 O 

atcttgttgat co 

<210 SEQ ID NO 71 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 71 

t cittgttgatc .ca 

<210 SEQ ID NO 72 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 72 

cittgttgat co at 

<210 SEQ ID NO 73 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 73 

alagcaa.gcaa agt cag 

<210 SEQ ID NO 74 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 74 

alagcaa.gcaa agt ca 

<210 SEQ ID NO 75 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 75 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

16 

Synthetic 

15 

Synthetic 
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agcaa.gcaaa gtcag 

<210 SEQ ID NO 76 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 76 

alagcaa.gcaa agtic 

<210 SEO ID NO 77 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 77 

agcaa.gcaaa gtc. 

<210 SEQ ID NO 78 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 78 

gcaa.gcaaag ticag 

<210 SEQ ID NO 79 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 79 

alagcaa.gcaa agt 

<210 SEQ ID NO 8O 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 80 

agcaa.gcaaa gtc. 

<210 SEQ ID NO 81 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

15 

Synthetic 

14 

Synthetic 

13 

Synthetic 

14 

Synthetic 

13 

Synthetic 

13 

Synthetic 
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SEQUENCE: 81 

gcaa.gcaaag tica 

SEQ ID NO 82 
LENGTH: 13 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 82 

Caagcaaagt cag 

SEQ ID NO 83 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 83 

alagcaa.gcaa ag 

SEQ ID NO 84 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 84 

agcaa.gcaaa git 

SEO ID NO 85 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 85 

gcaa.gcaaag tic 

SEQ ID NO 86 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 86 

Caagcaaagt ca 

SEO ID NO 87 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

13 

Synthetic 

13 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 
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OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 87 

alagcaaagtic ag 

SEO ID NO 88 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 88 

gaaattgctg. tag cag 

SEO ID NO 89 
LENGTH: 15 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 89 

gaaattgctg. tagca 

SEO ID NO 9 O 
LENGTH: 15 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 9 O 

aaattgctgt agcag 

SEQ ID NO 91 
LENGTH: 14 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 91 

gaaattgctg. tagc 

SEQ ID NO 92 
LENGTH: 14 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 92 

aaattgctgt agca 

SEO ID NO 93 
LENGTH: 14 
TYPE: DNA 

Synthetic 

12 

Synthetic 

16 

Synthetic 

15 

Synthetic 

15 

Synthetic 

14 

Synthetic 

14 
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<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 93 

aattgctgta gcag 

<210 SEQ ID NO 94 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 94 

gaaattgctg. tag 

<210 SEQ ID NO 95 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 95 

aaattgctgt agc 

<210 SEQ ID NO 96 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 96 

aattgctgta gca 

<210 SEQ ID NO 97 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 97 

attgctgtag cag 

<210 SEQ ID NO 98 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 98 

gaaattgctg ta 

<210 SEQ ID NO 99 

Synthetic 

14 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

12 
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<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 99 

aaattgctgt ag 

<210 SEQ ID NO 100 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 1.OO 

aattgctgta gC 

<210 SEQ ID NO 101 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 101 

attgctgtag Ca 

<210 SEQ ID NO 102 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 102 

ttgctgtagc ag 

<210 SEQ ID NO 103 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 103 

gtgttctaca ccatta 

<210 SEQ ID NO 104 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 104 

gtgttctaca ccatt 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

16 

Synthetic 

15 
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<210 SEQ ID NO 105 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 105 

tgttctacac catta 

<210 SEQ ID NO 106 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 106 

gtgttctaca ccat 

<210 SEQ ID NO 107 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 107 

tgttctacac catt 

<210 SEQ ID NO 108 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 108 

gttctacacic atta 

<210 SEQ ID NO 109 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 109 

gtgttctaca cca 

<210 SEQ ID NO 110 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 110 

Synthetic 

15 

Synthetic 

14 

Synthetic 

14 

Synthetic 

14 

Synthetic 

13 
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tgttctacac cat 

<210 SEQ ID NO 111 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 111 

gttctacacic att 

<210 SEQ ID NO 112 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 112 

ttctacacca tta 

<210 SEQ ID NO 113 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 113 

gtgttctaca cc 

<210 SEQ ID NO 114 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 114 

tgttctacac ca 

<210 SEQ ID NO 115 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 115 

gttctacacic at 

<210 SEQ ID NO 116 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 
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SEQUENCE: 116 

ttctacacca tt 

SEO ID NO 117 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 117 

totacaccat ta. 

SEQ ID NO 118 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 118 

aacatgaaat agatcc 

SEQ ID NO 119 
LENGTH: 15 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 119 

aacatgaaat agatc 

SEQ ID NO 120 
LENGTH: 15 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 12O 

acatgaaata gatcc 

SEQ ID NO 121 
LENGTH: 14 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 121 

aacatgaaat agat 

SEQ ID NO 122 
LENGTH: 14 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 

12 

Synthetic 

12 

Synthetic 

16 

Synthetic 

15 

Synthetic 

15 

Synthetic 

14 

Synthetic 
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motif sequence 

<4 OO SEQUENCE: 122 

acatgaaata gatc 

<210 SEQ ID NO 123 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 123 

catgaaatag atcc 

<210 SEQ ID NO 124 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 124 

aacatgaaat aga 

<210 SEQ ID NO 125 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 125 

acatgaaata gat 

<210 SEQ ID NO 126 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 126 

catgaaatag atc 

<210 SEQ ID NO 127 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

<4 OO SEQUENCE: 127 

atgaaataga tico 

<210 SEQ ID NO 128 
<211 LENGTH: 12 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 

14 

Synthetic 

14 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 

Synthetic 

13 
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FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 128 

alacatgaaat ag 

SEQ ID NO 129 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 129 

acatgaaata ga 

SEQ ID NO 130 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 13 O 

catgaaatag at 

SEQ ID NO 131 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 131 

atgaaataga tic 

SEQ ID NO 132 
LENGTH: 12 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
motif sequence 

SEQUENCE: 132 

tgaaatagat co 

SEQ ID NO 133 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
oligomer designs 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (1) ... (15) 
OTHER INFORMATION: phosphorothiate linkage 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (1) ... (3) 
OTHER INFORMATION: nucleotide analogues 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 

12 

Synthetic 
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&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 133 

gaaagctgat ggacca 16 

<210 SEQ ID NO 134 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 134 

Cagacittaaa gatggc 16 

<210 SEQ ID NO 135 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 135 

Cagaatccac tdtga 16 

<210 SEQ ID NO 136 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 
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<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 136 

gcactgcc at tittagc 16 

<210 SEQ ID NO 137 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 137 

gtaatagoca agaatt 16 

<210 SEQ ID NO 138 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 138 

actctgcttg toggtcc 16 

<210 SEQ ID NO 139 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
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<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 139 

ccaccagott ctacaa 16 

<210 SEQ ID NO 140 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 140 

gagt ccaaag acagtt 16 

<210 SEQ ID NO 141 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 141 

acccacttgg cagacc 16 

<210 SEQ ID NO 142 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
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<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 142 

gcacaaacaa tigaat 16 

<210 SEQ ID NO 143 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 143 

gcagct actic tittgga 16 

<210 SEQ ID NO 144 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 144 

citcc ct cago ttcaat 16 

<210 SEQ ID NO 145 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 
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<4 OO SEQUENCE: 145 

gcagtict cat tccaag 

SEQ ID NO 146 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
oligomer designs 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (1) ... (15) 
OTHER INFORMATION: phosphorothiate linkage 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (1) ... (3) 
OTHER INFORMATION: nucleotide analogues 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (14) . . (16) 

<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 146 

tatic caccag agtgaa 

SEQ I 
LENGT 
TYPE : 
ORGAN 
FEATU 
OTHER 
oligo 
FEATU 

NAME/ 
LOCAT 
OTHER 

LOCAT 
OTHER 

LOCAT 

D NO 147 
H: 16 
DNA 

ISM: Artificial Sequence 
RE: 

INFORMATION: Description of Artificial Sequence: 
mer designs 
RE: 
KEY: MISC FEATURE 
ION: (1) . . (15) 
INFORMATION: phosphorothiate linkage 

RE: 
KEY: MISC FEATURE 
ION: (1) ... (3) 
INFORMATION: nucleotide analogues 

RE: 
KEY: MISC FEATURE 
ION: (14) . . (16) 

<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 147 

catc catgag gtc.ctg 

SEQ I 
LENGT 
TYPE : 
ORGAN 
FEATU 
OTHER 
oligo 
FEATU 

NAME/ 
LOCAT 
OTHER 

LOCAT 
OTHER 

LOCAT 

D NO 148 
H: 16 
DNA 

ISM: Artificial Sequence 
RE: 

INFORMATION: Description of Artificial Sequence: 
mer designs 
RE: 

KEY: MISC FEATURE 
ION: (1) . . (15) 
INFORMATION: phosphorothiate linkage 

RE: 

KEY: MISC FEATURE 
ION: (1) ... (3) 
INFORMATION: nucleotide analogues 

RE: 

KEY: MISC FEATURE 
ION: (14) . . (16) 

<223> OTHER INFORMATION: nucleotide analogues 

Synthetic 

Synthetic 

Synthetic 

16 

16 

16 

Jan. 1, 2009 
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<4 OO SEQUENCE: 148 

c catcttgttg atc cat 

SEQ ID NO 149 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
oligomer designs 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (1) ... (15) 
OTHER INFORMATION: phosphorothiate linkage 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (1) ... (3) 
OTHER INFORMATION: nucleotide analogues 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (14) . . (16) 

<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 149 

alagcaa.gcaa agt cag 

SEO ID NO 150 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
oligomer designs 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (1) ... (15) 
OTHER INFORMATION: phosphorothiate linkage 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (1) ... (3) 
OTHER INFORMATION: nucleotide analogues 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (14) . . (16) 
OTHER INFORMATION: nucleotide analogues 

SEQUENCE: 150 

gaaattgctg. tag cag 

SEQ ID NO 151 
LENGTH: 16 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
oligomer designs 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (1) ... (15) 
OTHER INFORMATION: phosphorothiate linkage 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (1) ... (3) 
OTHER INFORMATION: nucleotide analogues 
FEATURE: 

NAME/KEY: MISC FEATURE 
LOCATION: (14) . . (16) 
OTHER INFORMATION: nucleotide analogues 

SEQUENCE: 151 

Synthetic 

Synthetic 

Synthetic 

16 

16 

16 

Jan. 1, 2009 
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gtgttctaca ccatta 16 

<210 SEQ ID NO 152 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligomer designs 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: nucleotide analogues 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: nucleotide analogues 

<4 OO SEQUENCE: 152 

aacatgaaat agatcc 16 

<210 SEQ ID NO 153 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 153 

gaaagctgat ggacca 16 

<210 SEQ ID NO 154 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 154 



US 2009/0005335 A1 Jan. 1, 2009 
53 

- Continued 

Cagacittaaa gatggc 16 

<210 SEQ ID NO 155 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 155 

Cagaatccac tdtga 16 

<210 SEQ ID NO 156 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 156 

gcactgcc at tittagc 16 

<210 SEQ ID NO 157 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 157 

gtaatagoca agaatt 16 
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<210 SEQ ID NO 158 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 158 

actctgcttg toggtcc 16 

<210 SEQ ID NO 159 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 159 

ccaccagott ctacaa 16 

<210 SEQ ID NO 160 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 160 

gagt ccaaag acagtt 16 
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<210 SEQ ID NO 161 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 161 

acccacttgg cagacc 16 

<210 SEQ ID NO 162 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 162 

gcacaaacaa tigaat 16 

<210 SEQ ID NO 163 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 163 

gcagct actic tittgga 16 
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<210 SEQ ID NO 164 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 164 

citcc ct cago ttcaat 16 

<210 SEQ ID NO 165 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 165 

gcagtict cat tccaag 16 

<210 SEQ ID NO 166 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 166 

tatic caccag agtgaa 16 

<210 SEQ ID NO 167 
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<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 167 

catc catgag gtc.ctg 16 

<210 SEQ ID NO 168 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 168 

c catcttgttg atc cat 16 

<210 SEQ ID NO 169 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 169 

alagcaa.gcaa agt cag 16 

<210 SEQ ID NO 170 
<211 LENGTH: 16 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 17 O 

gaaattgctg. tag cag 16 

<210 SEQ ID NO 171 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) . . (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 171 

gtgttctaca ccatta 16 

<210 SEQ ID NO 172 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (14) . . (16) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 172 

aacatgaaat agatcc 16 

<210 SEQ ID NO 173 
<211 LENGTH: 3697 
&212> TYPE: DNA 
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gtggcgacat atgcagctgc 

aagaaacggc titt cagttga 

aatgagactg. Ctgatcttgg 

Caggatgatc ctagot at cq 

atggaccc.ca tatggaa.ca 

gatgggctgc Cagatctggg 

agcaat cagc tiggcctggitt 

aaaaagccag tittgggtaaa 

tgg tagggtg ggagtggttt 

tgaaaggaga tigt Cttggaa 

gtgtggaagt tattaactitt 

gagtaacatt togctgttitta 

gtctgaactt gcattgttgat 

gtat ct caga aagtgcctga 

taaactttitt gttctggtco 

tgacticaaga agtgaagaat 

gccttgcttg ttaaaattitt 

tgcttgctitt gaagtagctic 

ttittaagt ct citcgtagt git 

aagaattgag taatggtgta 

ctgaataaag togtaacaatt 

c caattagtt toctittittaa 

atcaaaaact atttgggata 

ccttgttittg gacagtttac 

tacgatgctt Caagagaaaa 

attcaaaaaa aaaaaaaaaa. 

SEO ID NO 174 
LENGTH: 24 
TYPE: DNA 

tgttttgttc 

gct gaccagc 

acttgatatt 

ttct t t t cac 

tgagatgggit 

gcatgcc.cag 

tgatactgac 

at acttittac 

aggct atttg 

cattggaatg 

aatgttttitt 

a.ac.attaata 

tggcctgtag 

CaCactalacc 

tttittggit cq 

gcacaagaat 

tttitt tttitt 

tttitt tttitt 

taagttatag 

gaacactaat 

gtgtagcctt 

tatgcttaaa 

tgt atgggta 

cagttgccitt 

tgcggittata 

aaaaaaaaaa. 

cgaatgtctg 

t ct ct citt ca. 

ggtgccCagg 

tctggtggat 

ggccaccacc 

gacct catgg 

ctgtaaatca 

tctgcctaca 

taaatctgcc 

ttct cagatt 

gcc acagctt 

gcagocttitc 

agttgctgag 

aagctgagtt 

aggagtaiaca 

ggat cacaag 

ttttaagaat 

tttitt tttitt 

tgaatactgc 

taatt Catala 

tttgtataaa 

atalagcaggt 

ggg taaatca 

ttatcCCaaa. 

aaaaatggitt 

aaaaaaa. 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

SEQUENCE: 174 

tittagaaagc tigatggacca taac 

SEO ID NO 175 
LENGTH: 24 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

SEQUENCE: 175 

60 

- Continued 

aggacaa.gcc acaagattac 222 O 

gaacagagcc aatggcttgg 228O 

gagaaccc.ct tatat cqc 234 O 

atggcCagga tigccttgggit 24 OO 

ctggtgctga citatic cagtt 246 O 

atgggctgcc ticCaggtgac 252O 

tcc tittaggit aagaagttitt 2580 

gaact tcaga aagacittggit 264 O 

acaaaaacag gtatatactt 27 OO 

tctggttgtt atgtgat cat 276 O 

ttgcaactta atact caaat 282O 

t ct ctittata cagct g tatt 288O 

agggctic gag giggtgggctg 294 O 

tcc tatggga acaattgaag 3 OOO 

atacaaatgg attittgggag 3 O 6 O 

atggaattta gcaaacccta 312 O 

atctgtaatg gtactgactt 318O 

tttitttittgc agtaactgtt 324 O 

tacagcaatt totaatttitt 33 OO 

t cactictaat taattgtaat 3360 

ataga caaat agaaaatggit 342O 

ggat.ctattt catgtttittg 3480 

gtaagaggtg ttatttggaa 354 O 

gttgttgtaa Cctgctgtga 36OO 

cagaattaaa cittittaattic 366 O 

3697 

Synthetic 

24 

Synthetic 
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cctic cagact taaagatggc cagt 

<210 SEQ ID NO 176 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 176 

aacacagaat coactggtga acca 

<210 SEO ID NO 177 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 177 

aaacgcactg ccattttago toct 

<210 SEQ ID NO 178 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 178 

tgtcgtaata gccaagaatt taac 

<210 SEQ ID NO 179 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 179 

Cagc actctg. Cttgttggit Co acag 

<210 SEQ ID NO 18O 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 18O 

catt coacca gcttctacaa tagc 

<210 SEQ ID NO 181 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 
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<4 OO SEQUENCE: 181 

Ctgagagt cc aaagacagtt Ctga 

<210 SEQ ID NO 182 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 182 

taccacccac ttggcagacc atca 

<210 SEQ ID NO 183 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 183 

agctgcacaa acaatggaat ggta 

<210 SEQ ID NO 184 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 184 

c cct gcagct act ctittgga tigtt 

<210 SEQ ID NO 185 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 185 

gtggct coct cagcttcaat agct 

<210 SEQ ID NO 186 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 186 

atcago agtic ticattccaag ccat 

<210 SEQ ID NO 187 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 
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24mer sequence motifs 

<4 OO SEQUENCE: 187 

gccatatcca C cagagtgaa aaga 

<210 SEQ ID NO 188 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 188 

agcc catcca taggit cotg ggca 

<210 SEQ ID NO 189 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 189 

aatticcatct tdtgat coat t citt 

<210 SEQ ID NO 190 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 190 

ttcaaa.gcaa gcaaagttcag tacc 

<210 SEQ ID NO 191 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 191 

attagaaatt gctgtag cag tatt 

<210 SEQ ID NO 192 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
24mer sequence motifs 

<4 OO SEQUENCE: 192 

attagtgttc tacaccatta citca 

<210 SEQ ID NO 193 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 

24 

Synthetic 

24 
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&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
24mer sequence motifs 

<4 OO SEQUENCE: 193 

caaaaacatgaaatagat.co acct 24 

<210 SEQ ID NO 194 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
test substance 

&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (15) 
<223> OTHER INFORMATION: phosphorothiate linkage 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (1) ... (3) 
<223> OTHER INFORMATION: LNA nucleobases 
&220s FEATURE: 

<221 NAME/KEY: MISC FEATURE 
<222> LOCATION: (13) . . (15) 
<223> OTHER INFORMATION: LNA nucleobases 

<4 OO SEQUENCE: 194 

cgtcagtatg cgaatc 16 

<210 SEQ ID NO 195 
<211 LENGTH: 372 O 
&212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 195 

aggatacagc ggcttctg.cg cgactitat aa gagct cottgtcggcgc.ca ttittaa.gc.ct 6 O 

Ctcggtctgt gCagcagcg ttggc.ccggC CCC9ggagcg gaga.gc.gagg gagg.cggag 12 O 

acggaggaag gtctgaggag cagct tcagt ccc.cgc.cgag cc.gc.caccgc aggtogagga 18O 

cggit cqgact ccc.gcggcgg gaggagcctg titc.ccctgag gg tatttgaa gtataccata 24 O 

Caactgttitt gaaaatccag cqtggacaat ggctact caa gctgatttga tiggagttgga 3OO 

Catggc catg galaccagaca gaaaag.cggc tigttagt cac tigcagcaac agt cttacct 360 

ggactctgga atc cattctg gtgcc act ac cacagct cot totctgagtg gtaaaggcaa. 42O 

t cct gaggaa gaggatgtgg atacct Coca agt cctgtat gagtgggaac agggattitt C 48O 

t cagtic ctitc act caagaac aagtagctga tattgatgga cagtatgcaa tact cagc 54 O 

t cagagggta Cagctgcta tott CCCtga gacattagat gagggcatgc agat.cccatc 6OO 

tacacagttt gatgctgctic atcc.cactaa tdtccagcgt ttggctgaac cat cacagat 660 

gctgaaacat gcagttgtaa acttgattaa citat caagat gatgcagaac ttgccacacg 72 O 

tgcaatcc ct gaactgacaa aactgctaaa tacgaggac Caggtggtgg ttaataaggc 78O 

tgcagttatg gtc.cat cago tttctaaaaa gcaa.gct tcc agacacgcta t catgcgttc 84 O 

t cct cagatg gtgtctgcta ttgtacgtac catgcagaat acaaatgatg tagaalacagc 9 OO 

tcqttgtacc gctggg acct togcataacct titcc.cat cat cqtgagggct tactggc cat 96.O 

Ctttalagt ct ggaggcatt C Ctgcc ctggit gaaaatgctt ggttcaccag tdgattctgt 1 O2O 

gttgttittat gcc attacaa citctic cacaa ccttittatta catcaagaag gagctaaaat 108 O 
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ttgagtaatg gtgtagaa.ca ctaatt cata at cactictaa ttaattgtaa totgaataaa 

gtgtaacaat tdtgtagcct ttttgtataa aatagacaaa tagaaaatgg 

titcc tttitta atatgcttaa aataa.gcagg toggat citatt to atgtttitt 

tatttgggat atgitatgggt agggtaaatc agtaagaggit gtt atttgga 

ggacagttta ccagttgcct tittatcc.caa agttgttgta acctgctgtg 

t caa.gagaaa atgcggittat aaaaaatggit toaga attaa acttittaatt 

1. An oligomer consisting of 10 to 50 contiguous mono 
mers wherein adjacent monomers are covalently linked by a 
phosphate group or a phosphorothioate group, 

wherein said oligomer comprises a first region of at least 10 
contiguous monomers; 

wherein at least one monomer of said first region is a 
nucleoside analogue; 

wherein the sequence of said first region is at least 80% 
identical to the reverse complement of the best-aligned 
target region of a mammalian beta-catenin gene or a 
mammalian beta-catenin mRNA. 

2. The oligomer according to claim 1, wherein the 
sequence of the first region is at least 80% identical to a 
sequence of a region of at least 10 contiguous monomers 
present in SEQID NOs: 1-132, 174-192 or 193. 

3. The oligomer according to claim 2, wherein the 
sequence of the first region is at least 80% identical to a 
sequence of a region of at least 10 contiguous monomers 
present in SEQID NOs: 58, 103, 189 or 192. 

4. The oligomer according to claim 2, wherein the 
sequence of the first region is at least 80% identical to a 
sequence of a region of at least 10 contiguous monomers 
present in SEQID NO: 168 or 171. 

5. The oligomer according to claim 1, wherein the 
sequence of the first region comprises 0 to 2 mismatches 
when compared to the sequence of the best-aligned region of 
the reverse complement of a mammalian beta-catenin gene or 
a mammalian beta-catenin mRNA. 

6. The oligomer according to claim 1, wherein the first 
region of said oligomer consists of 10 to 18 contiguous mono 
CS. 

7. The oligomer according to claim 6, wherein the first 
region of said oligomer consists of 16 contiguous monomers. 

8. The oligomer according to claim 1, wherein each nucleo 
side analogue is independently selected from the group con 
sisting of an LNA monomer, a monomer containing a 2'-O- 
alkyl-ribose Sugar, a monomer containing a 2'-O-methyl 
ribose Sugar, a monomer containing a 2-amino-deoxyribose 
Sugar, and a monomer containing a 2"fluoro-deoxyribose 
Sugar. 

9. The oligomer according to claim 8, wherein the nucleo 
side analogue is an LNA monomer. 

10. The oligomer according to claim 1, wherein the oligo 
meris a gapmer, and wherein said gapmer comprises from the 
5' end to the 3' end: 

(i) a region. A consisting of 1-6 contiguous monomers, 
wherein at least one monomer is a nucleoside analogue, 

342O 

tccaattagt 3480 

gatcaaaaac 354 O 

accttgttitt 36OO 

atacgatgct 366 O 

catt.cgattg 372 O 

(ii) a region B, the 5' end of which is covalently linked to the 
3' end of region A and consisting of 5-12 contiguous 
monomers, wherein at least one monomer is a nucleo 
side; and 

(iii) a region C, the 5' end of which is covalently linked to 
the 3' end of region B and consisting of 1-6 contiguous 
monomers, wherein at least one monomer is a nucleo 
side analogue. 

11. The oligomer according to claim 10, wherein the oli 
gomer is a gapmer, and wherein said gapmer comprises from 
the 5'-end to the 3'-end: 

(i) a region. A consisting of 2-5 contiguous monomers, 
wherein all monomers are nucleoside analogues, 

(ii)aregion B, the 5' endofwhich is covalently linked to the 
3' end of region A and consisting of 6-10 contiguous 
monomers, wherein all monomers are nucleosides; and 

(iii) a region C, the 5' end of which is covalently linked to 
the 3' end of region B and consisting of 2-5 contiguous 
monomers, wherein all monomers are nucleoside ana 
logues. 

12. The oligomer according to claim 10, wherein all 
nucleoside analogues are LNA monomers. 

13. The oligomer according to claim 1, wherein said oli 
gomer is selected from 
5'-'C'CAtc.ttgttgat.c. CAT-3 SEQID NO: 

168); and 
5'-GTG,ttctacacca, TTA-3' (SEQID NO: 171), is is is is is ss ss is ss - is 

wherein uppercase letters denote beta-D-oxy-LNA mono 
mers and lowercase letters denote DNA monomers, the sub 
script “s' denotes a phosphorothioate linkage, and MeC 
denotes a beta-D-oxy-LNA monomer containing a 5-methyl 
cytosine base. 

14. The oligomer according to claim 1, which inhibits the 
expression of a human beta-catenin gene or mRNA in a cell 
that expresses beta-catenin. 

15. A conjugate comprising an oligomeraccording to claim 
1 covalently attached to at least one moiety that is not a 
nucleic acid or a monomer. 

16. A pharmaceutical composition comprising the oligo 
meraccording to claim 15, and a pharmaceutically acceptable 
diluent, carrier, Salt or adjuvant. 

17. A method of inhibiting the expression of beta-catenin in 
a cell, comprising contacting said cell with an effective 
amount of an oligomer consisting of 10 to 50 contiguous 
monomers wherein adjacent monomers are covalently linked 
by a phosphate group or a phosphorothioate group, 

wherein said oligomer comprises a first region of at least 10 
contiguous monomers; 
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wherein at least one monomer of said first region is a 
nucleoside analogue; 

wherein the sequence of said first region is at least 80% 
identical to the reverse complement of the best-aligned 
target region of a mammalian beta-catenin gene or a 
mammalian beta-catenin mRNA. 

18. A method of inhibiting the expression of beta-catenin in 
a cell, comprising contacting said cell with an effective 
amount of a conjugate according to claim 15. 

19. A method of inhibiting the expression of beta-catenin in 
a tissue of a mammal, comprising contacting said tissue with 
an effective amount of an oligomer consisting of 10 to 50 
contiguous monomers wherein adjacent monomers are 
covalently linked by a phosphate group or a phosphorothioate 
grOup, 

wherein said oligomer comprises a first region of at least 10 
contiguous monomers; 

wherein at least one monomer of said first region is a 
nucleoside analogue; 

wherein the sequence of said first region is at least 80% 
identical to the reverse complement of the best-aligned 
target region of a mammalian beta-catenin gene or a 
mammalian beta-catenin mRNA. 

20. A method of inhibiting the expression of beta-catenin in 
a tissue of a mammal comprising contacting said tissue with 
an effective amount of a conjugate according to claim 15. 

21. A method of treating cancer in a mammal, comprising 
administering to said mammal an effective amount of an 
oligomer consisting of 10 to 50 contiguous monomers 
wherein adjacent monomers are covalently linked by a phos 
phate group or a phosphorothioate group, 

wherein said oligomer comprises a first region of at least 10 
contiguous monomers; 
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wherein at least one monomer of said first region is a 
nucleoside analogue; 

wherein the sequence of said first region is at least 80% 
identical to the reverse complement of the best-aligned 
target region of a mammalian beta-catenin gene or a 
mammalian beta-catenin mRNA. 

22. The method of claim 21, wherein the cancer is selected 
from colorectal cancer, hepatocellular cancer, endometrial 
cancer, malignant melanoma, ovarian cancer, pancreatic can 
cer, pituitary cancer, esophageal cancer, lung cancer, breast 
cancer, kidney cancer, hematopoietic system cancer, cervical 
cancer, central nervous system cancer, bone cancer, biliary 
tract cancer and adrenal gland cancer. 

23. Anactivated oligomer consisting of 10 to 50 contiguous 
monomers wherein adjacent monomers are covalently linked 
by a phosphate group or a phosphorothioate group, wherein 
said activated oligomer comprises at least one functional 
group covalently attached thereto at one or more positions 
independently selected from the 5'-end, the 3' end, the 2'-OH 
of a ribose Sugar, and the base. 

24. An oligomer consisting of 10-25 monomers wherein 
adjacent monomers are covalently linked by a phosphate 
group or a phosphorothioate group, 

wherein said oligomer comprises a first region consisting 
of 10-24 monomers, 

wherein the sequence of said first region is identically 
present in SEQ ID No: 189 or SEQ ID No: 192, or 
wherein the sequence of said first region comprises no 
more than one mismatch when compared to the best 
aligned region of SEQID No: 189 or SEQID No: 192. 

25. A pharmaceutical composition comprising the conju 
gate according to claim 15, and a pharmaceutically accept 
able diluent, carrier, salt or adjuvant. 
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