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TREATMENT OF TUMIOR SUPPRESSOR 
GENE RELATED DISEASES BY INHIBITION 
OF NATURAL ANTISENSE TRANSCRIPT TO 

THE GENE 

CROSS REFERENCE 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/119,973, filed Dec. 4, 2008, U.S. 
Provisional Application No. 61/157.249, filed Mar. 4, 2009, 
U.S. Provisional Application No. 61/166.381, filed Apr. 3, 
2009, and U.S. Provisional Application No. 61/154,594, filed 
Feb. 23, 2009, which applications are incorporated herein by 
reference in their entirety. 

FIELD OF THE INVENTION 

0002 Embodiments of the invention comprise oligonucle 
otides modulating expression and/or function of Tumor Sup 
pressor genes and associated molecules. 

BACKGROUND 

0003 DNA-RNA and RNA-RNA hybridization are 
important to many aspects of nucleic acid function including 
DNA replication, transcription, and translation. Hybridiza 
tion is also central to a variety of technologies that either 
detect a particular nucleic acid or alter its expression. Anti 
sense nucleotides, for example, disrupt gene expression by 
hybridizing to target RNA, thereby interfering with RNA 
splicing, transcription, translation, and replication. Antisense 
DNA has the added feature that DNA-RNA hybrids serve as 
a substrate for digestion by ribonuclease H, an activity that is 
present in most cell types. Antisense molecules can be deliv 
ered into cells, as is the case for oligodeoxynucleotides 
(ODNs), or they can be expressed from endogenous genes as 
RNA molecules. The FDA recently approved an antisense 
drug, VITRAVENETM (for treatment of cytomegalovirus 
retinitis), reflecting that antisense has therapeutic utility. 

SUMMARY 

0004. This Summary is provided to present a summary of 
the invention to briefly indicate the nature and substance of 
the invention. It is submitted with the understanding that it 
will not be used to interpret or limit the scope or meaning of 
the claims. 
0005. In one embodiment, the invention provides methods 
for inhibiting the action of a natural antisense transcript by 
using antisense oligonucleotide(s) targeted to any region of 
the natural antisense transcript resulting in up-regulation of 
the corresponding sense gene. It is also contemplated herein 
that inhibition of the natural antisense transcript can be 
achieved by siRNA, ribozymes and small molecules, which 
are considered to be within the scope of the present invention. 
0006. One embodiment provides a method of modulating 
function and/or expression of an Tumor Suppressor gene 
polynucleotide in patient cells or tissues in Vivo or in vitro 
comprising contacting said cells or tissues with an antisense 
oligonucleotide 5 to 30 nucleotides in length wherein said 
oligonucleotide has at least 50% sequence identity to a 
reverse complement of a polynucleotide comprising 5 to 30 
consecutive nucleotides within nucleotides 1 to 1675 of SEQ 
ID NO. 4 or nucleotides 1 to 518 of SEQ ID NO: 5 or 
nucleotides 1 to 759 of SEQ ID NO: 6 or nucleotides 1 to 
25892 of SEQID NO: 6a or nucleotides 1 to 279 of SEQID 
NO: 6b, or nucleotides 1 to 1982 of SEQ ID NO: 7, or 
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nucleotides 1 to 789 of SEQID NO: 8, or nucleotides 1 to 467 
of SEQID NO:9 (FIG.5) thereby modulating function and/or 
expression of the Tumor Suppressor gene polynucleotide in 
patient cells or tissues in vivo or in vitro. 
0007. In another preferred embodiment, an oligonucle 
otide targets a natural antisense sequence of Tumor Suppres 
sor gene polynucleotides, for example, nucleotides set forth 
in SEQID NOS: 4, 5, 6, 6a, 6b, 7, 8 or 9, and any variants, 
alleles, homologs, mutants, derivatives, fragments and 
complementary sequences thereto. Examples of antisense 
oligonucleotides are set forth as SEQ ID NOS: 10 to 30 
(FIGS. 6 to 9). 
0008 Another embodiment provides a method of modu 
lating function and/or expression of an Tumor Suppressor 
gene polynucleotide in patient cells or tissues in vivo or in 
vitro comprising contacting said cells or tissues with an anti 
sense oligonucleotide 5 to 30 nucleotides in length wherein 
said oligonucleotide has at least 50% sequence identity to a 
reverse complement of the an antisense of the Tumor Sup 
pressor gene polynucleotide; thereby modulating function 
and/or expression of the Tumor Suppressor gene polynucle 
otide in patient cells or tissues in vivo or in vitro. 
0009. Another embodiment provides a method of modu 
lating function and/or expression of an Tumor Suppressor 
gene polynucleotide in patient cells or tissues in vivo or in 
vitro comprising contacting said cells or tissues with an anti 
sense oligonucleotide 5 to 30 nucleotides in length wherein 
said oligonucleotide has at least 50% sequence identity to an 
antisense oligonucleotide to an Tumor Suppressor gene anti 
sense polynucleotide; thereby modulating function and/or 
expression of the Tumor Suppressor gene polynucleotide in 
patient cells or tissues in vivo or in vitro. 
0010. In a preferred embodiment, a composition com 
prises one or more antisense oligonucleotides which bind to 
sense and/or antisense Tumor Suppressor gene polynucle 
otides. 
0011. In another preferred embodiment, the oligonucle 
otides comprise one or more modified or Substituted nucle 
otides. 
0012. In another preferred embodiment, the oligonucle 
otides comprise one or more modified bonds. 
0013. In yet another embodiment, the modified nucle 
otides comprise modified bases comprising phosphorothio 
ate, methylphosphonate, peptide nucleic acids, 2'-O-methyl, 
fluoro- or carbon, methylene or other locked nucleic acid 
(LNA) molecules. Preferably, the modified nucleotides are 
locked nucleic acid molecules, including C-L-LNA. 
0014. In another preferred embodiment, the oligonucle 
otides are administered to a patient Subcutaneously, intramus 
cularly, intravenously or intraperitoneally. 
0015. In another preferred embodiment, the oligonucle 
otides are administered in a pharmaceutical composition. A 
treatment regimen comprises administering the antisense 
compounds at least once to patient; however, this treatment 
can be modified to include multiple doses over a period of 
time. The treatment can be combined with one or more other 
types of therapies. 
0016. In another preferred embodiment, the oligonucle 
otides are encapsulated in a liposome or attached to a carrier 
molecule (e.g. cholesterol, TAT peptide). 
0017. One embodiment provides a method of modulating 
a function of and/or the expression of a Tumor Suppressor 
gene polynucleotide in patient cells or tissues in vivo or in 
vitro comprising contacting said cells or tissues with at least 
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one antisense oligonucleotide 5 to 30 nucleotides in length 
wherein said at least one oligonucleotide has at least 50% 
sequence identity to a reverse complement of a natural anti 
sense of a Tumor Suppressor gene polynucleotide, thereby 
modulating a function of and/or the expression of the Tumor 
Suppressor gene polynucleotide in patient cells or tissues in 
vivo or in vitro. 
0018. One embodiment provides a method of modulating 
a function of and/or expression of a Tumor Suppressor gene 
polynucleotide in patient cells or tissues in Vivo or in vitro 
comprising contacting said cells or tissues with an antisense 
oligonucleotide 5 to 30 nucleotides in length wherein said 
oligonucleotide has at least 50% sequence identity to an anti 
sense oligonucleotide to the Tumor Suppressor gene poly 
nucleotide; thereby modulating a function of and/or the 
expression of the Tumor Suppressor gene polynucleotide in 
patient cells or tissues in vivo or in vitro. 
0019. Another embodiment provides a method of modu 
lating a function of and/or the expression of a Tumor Sup 
pressor gene polynucleotide in patient cells or tissues in vivo 
or in vitro comprising contacting said cells or tissues with at 
least one antisense oligonucleotide that targets a region of the 
natural antisense of a Tumor Suppressor gene polynucleotide; 
thereby modulating a function of and/or the expression of the 
Tumor Suppressor gene polynucleotide in patient cells or 
tissues in vivo or in vitro. 
0020. In an embodiment, a function of and/or the expres 
sion of the Tumor Suppressor gene polynucleotide is 
increased in vivo or in vitro with respect to a control. 
0021. In another embodiment, the at least one antisense 
oligonucleotide targets a natural antisense sequence of a 
Tumor Suppressor gene polynucleotide. 
0022. In an embodiment, the at least one antisense oligo 
nucleotide targets a nucleic acid sequence comprising coding 
and/or non-coding nucleic acid sequences of a Tumor Sup 
pressor gene polynucleotide. 
0023. In an embodiment, the at least one antisense oligo 
nucleotide targets overlapping and/or non-overlapping 
sequences of a Tumor Suppressor gene polynucleotide. 
0024. In a particular embodiment, the at least one anti 
sense oligonucleotide comprises one or more modifications 
selected from: at least one modified Sugar moiety, at least one 
modified internucleoside linkage, at least one modified nucle 
otide, and combinations thereof. 
0025. In a related embodiment, the one or more modifica 
tions comprise at least one modified Sugar moiety selected 
from: a 2'-O-methoxyethyl modified sugar moiety, a 2'-meth 
oxy modified Sugar moiety, a 2'-O-alkyl modified Sugar moi 
ety, a bicyclic Sugar moiety, and combinations thereof. 
0026. In another embodiment, the one or more modifica 
tions comprise at least one modified internucleoside linkage 
selected from: a phosphorothioate, 2'-O-methoxyethyl 
(MOE), 2'-fluoro, alkylphosphonate, phosphorodithioate, 
alkylphosphonothioate, phosphoramidate, carbamate, car 
bonate, phosphate triester, acetamidate, a carboxymethyl 
ester, and combinations thereof. 
0027. In an embodiment, the one or more modifications 
comprise at least one modified nucleotide selected from: a 
peptide nucleic acid (PNA), a locked nucleic acid (LNA), an 
arabino-nucleic acid (FANA), an analogue, a derivative, and 
combinations thereof. 
0028. In another embodiment, the at least one oligonucle 
otide comprises at least one of the oligonucleotide sequences 
set forth as SEQ ID NOS: 10 to 30. 
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0029. The invention also provides a method of modulating 
a function of and/or the expression of a Tumor Suppressor 
gene in mammalian cells or tissues in vivo or in vitro com 
prising contacting said cells or tissues with at least one short 
interfering RNA (siRNA) oligonucleotide 5 to 30 nucleotides 
in length, said at least one siRNA specific for an antisense 
polynucleotide of a Tumor Suppressor gene polynucleotide 
wherein said oligonucleotide has at least 50% sequence iden 
tity to a complementary sequence of at least about five con 
secutive nucleic acids of the antisense and/or sense nucleic 
acid molecule of a Tumor Suppressor gene polynucleotide; 
and, modulating a function of and/or the expression of the 
Tumor Suppressor gene in mammaliancells or tissues in vivo 
or in vitro. 
0030. In an embodiment, the oligonucleotide has at least 
80% sequence identity to a complementary sequence of at 
least about five consecutive nucleic acids of the antisense 
and/or sense nucleic acid molecule of the Tumor Suppressor 
gene polynucleotide. 
0031. Another embodiment provides a method of modu 
lating a function of and/or the expression of a Tumor Sup 
pressor gene in mammalian cells or tissues in Vivo or in vitro 
comprising contacting said cells or tissues with at least one 
antisense oligonucleotide of about 5 to 30 nucleotides in 
length specific for noncoding and/or coding sequences of a 
sense and/or natural antisense Strand of a Tumor Suppressor 
gene polynucleotide wherein said at least one antisense oli 
gonucleotide has at least 50% sequence identity to at least one 
nucleic acid sequence set forth as SEQID NOS: 1, 1a, 1b, 2. 
2a, 2b, 3, 3a, 4, 5, 6, 6a, 6b, 7, 8 and 9; and, modulating the 
function and/or expression of the Tumor Suppressor gene in 
mammalian cells or tissues in vivo or in vitro. 
0032. One embodiment provides a synthetic, modified oli 
gonucleotide comprising at least one modification, wherein 
the at least one modification is selected from: at least one 
modified Sugar moiety; at least one modified internucleotide 
linkage; at least one modified nucleotide; and combinations 
thereof; and further wherein said oligonucleotide is an anti 
sense compound which hybridizes to and modulates expres 
sion and/or function of a Tumor Suppressor gene polynucle 
otide in vivo or in vitro as compared to a normal control. 
0033. In an embodiment, the at least one modification 
comprises an internucleotide linkage selected from the group 
consisting of phosphorothioate, alkylphosphonate, phospho 
rodithioate, alkylphosphonothioate, phosphoramidate, car 
bamate, carbonate, phosphate triester, acetamidate, car 
boxymethyl ester, and combinations thereof. 
0034. In another embodiment, the oligonucleotide com 
prises at least one phosphorothioate internucleotide linkage. 
0035. In a related embodiment, oligonucleotide comprises 
a backbone of phosphorothioate internucleotide linkages. 
0036. In an embodiment, the oligonucleotide comprises at 
least one modified nucleotide, said modified nucleotide 
selected from: a peptide nucleic acid, a locked nucleic acid 
(LNA), analogue, derivative, and a combination thereof. 
0037. In another embodiment, the oligonucleotide com 
prises a plurality of modifications, wherein said modifica 
tions comprise internucleotide linkages selected from: phos 
phorothioate, alkylphosphonate, phosphorodithioate, 
alkylphosphonothioate, phosphoramidate, carbamate, car 
bonate, phosphate triester, acetamidate, carboxymethyl ester, 
and a combination thereof. 
0038. In an embodiment, the oligonucleotide comprises a 
plurality of modifications, wherein said modifications com 
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prise modified nucleotides selected from: peptide nucleic 
acids, locked nucleic acids (LNA), analogues, derivatives, 
and a combination thereof. 

0039. In another embodiment, the oligonucleotide com 
prises at least one modified Sugar moiety selected from: a 
2'-O-methoxyethyl modified sugar moiety, a 2'-methoxy 
modified Sugar moiety, a 2'-O-alkyl modified Sugar moiety, a 
bicyclic Sugar moiety, and a combination thereof. 
0040. In another embodiment, the oligonucleotide com 
prises a plurality of modifications, wherein said modifica 
tions comprise modified Sugar moieties selected from: a 2'-O- 
methoxyethyl modified Sugar moiety, a 2'-methoxy modified 
Sugar moiety, a 2'-O-alkyl modified Sugar moiety, a bicyclic 
Sugar moiety, and a combination thereof. 
0041. In another embodiment, the oligonucleotide is of at 
least about 5 to 30 nucleotides in length and hybridizes to an 
antisense and/or sense strand of a Tumor Suppressor gene 
polynucleotide wherein said oligonucleotide has at least 
about 20% sequence identity to a complementary sequence of 
at least about five consecutive nucleic acids of the antisense 
and/or sense coding and/or noncoding nucleic acid sequences 
of the Tumor Suppressor gene polynucleotide. 
0042. In another embodiment, the oligonucleotide has at 
least about 80% sequence identity to a complementary 
sequence of at least about five consecutive nucleic acids of the 
antisense and/or sense coding and/or noncoding nucleic acid 
sequence of the Tumor Suppressor gene polynucleotide. 
0043. In another embodiment, said oligonucleotide 
hybridizes to and modulates expression and/or function of at 
least one Tumor Suppressor gene polynucleotide in vivo or in 
vitro, as compared to a normal control. 
0044. In an embodiment, the oligonucleotide comprises 
one of the sequences set forth as SEQID NOS: 10 to 30. 
0045. The invention further provides a composition com 
prising one or more oligonucleotides specific for one or more 
Tumor Suppressor gene polynucleotides, said polynucle 
otides comprising antisense sequences, complementary 
sequences, alleles, homologs, isoforms, variants, derivatives, 
mutants, fragments, or combinations thereof. 
0046. In a certain embodiment, wherein the oligonucle 
otides have at least about 40% sequence identity as compared 
to any one of the nucleotide sequences set forth as SEQ ID 
NOS: 10 to 30. 

0047. In an embodiment, the one or more oligonucleotides 
comprise any of the nucleotide sequences set forth as SEQID 
NOS: 10 to 30. 

0048. In another embodiment, the oligonucleotides set 
forth as SEQID NOS: 10 to 30 comprise one or more modi 
fications or nucleotide Substitutions. 

0049. In another embodiment, the one or more modifica 
tions are selected from: phosphorothioate, methylphospho 
nate, peptide nucleic acid, locked nucleic acid (LNA) mol 
ecules, and combinations thereof. 
0050. An embodiment of the invention provides a method 
of preventing or treating a disease associated with at least one 
Tumor Suppressor gene polynucleotide and/or at least one 
encoded product thereof, comprising administering to a 
patient a therapeutically effective dose of at least one anti 
sense oligonucleotide that binds to a natural antisense 
sequence of said at least one Tumor Suppressor gene poly 
nucleotide and modulates expression of said at least one 
Tumor Suppressor gene polynucleotide; thereby preventing 
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or treating the disease associated with the at least one Tumor 
Suppressor gene polynucleotide and/or at least one encoded 
product thereof. 
0051. In a certain embodiment, a disease associated with 
the at least one Tumor Suppressor gene polynucleotide is 
selected from: a disease associated with decreased or 
increased apoptosis, tissue/cell aging, a cancer (including 
those mentioned in Table 1), an autoimmune disease, an 
immunodeficiency disease including AIDS, senescence, a 
neurodegenerative disease or disorder (e.g. Alzheimer's dis 
ease, ataxia telangiectasia, Parkinson's disease, amyotrophic 
lateral sclerosis, Huntington's disease etc.), a hyperplastic 
disease (e.g., cheloid), rheumatoid arthritis, coronary heart 
disease ischemic cell death, a lymphoproliferative disorder, 
atherosclerosis, osteoporosis, a myelodysplastic syndrome, a 
toxin-induced disease, a viral infection, wound-healing, 
Cowden disease (CD), Lhermitte-Duclos disease (LDD), 
Bannayan-Zonana syndrome (BZS, also known as Ban 
nayan-Riley-Ruvalcaba syndrome, Ruvalcaba-Myhre-Smith 
syndrome and Riley-Smith syndrome), transplantation, an 
apotosis-related disease or disorder, a metabolic disease or 
condition (e.g., diabetes), a kidney diseases or disorder, myo 
cardial infarction/heart failure, ischemia, sepsis, an inflam 
matory disease where particular haematopoeitic inflamma 
tory cells are in excess, a proliferative disease, or a disease or 
disorder wherein there is atherapeutic paradigm for treatment 
of inflammatory disease through increasing apoptosis. 
0.052 An embodiment provides a method of identifying 
and selecting at least one oligonucleotide for in vivo admin 
istration comprising: selecting a target polynucleotide asso 
ciated with a disease state; identifying at least one oligonucle 
otide comprising at least five consecutive nucleotides which 
are complementary to, or in an antisense orientation to the 
selected target polynucleotide; measuring the thermal melt 
ing point of an hybrid of an antisense oligonucleotide and the 
target polynucleotide under Stringent hybridization condi 
tions; and selecting at least one oligonucleotide for in vivo 
administration based on the information obtained. 
0053 Other aspects are described infra. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0054 FIGS. 1A and 1B: is a graph of real time PCR results 
showing the fold change in TP73 mRNA after treatment of 
HepG2 cells with phosphorothioate oligonucleotides intro 
duced using Lipofectamine 2000, as compared to control. 
Real time PCR results show that the levels of the p73 mRNA 
in HepG2 cells are significantly increased 48 h after treatment 
with the oligos designed to p73as (FIG. 1A). In the same 
samples the levels of p73as RNA were significantly reduced 
after treatment with oligos to p73as (FIG. 1B). Bars denoted 
as oligo 1, oligo 2 and oligo 3 correspond to samples treated 
with SEQID NOS 10, 11, and 12 respectively. 
0055 FIG. 1C: is agraph of real time PCR results showing 
the fold change--standard deviation in TP73 mRNA after 
treatment of HepG2 cells with siRNA oligonucleotides intro 
duced using Lipofectamine 2000, as compared to control. 
Real time PCR results show that the levels of the p73 mRNA 
in HepG2 cells are significantly increased 48 h after treatment 
with two of the oligos designed to p73 antisense Hs.66.8503 
and one of the oligos designed to p73 antisense Hs.674463. 
Bars denoted as p73 Hs.66.8503 1, p73 Hs.668503 2. p73 
Hs.674463. 1 and p73 Hs.674463 2 correspond to samples 
treated with SEQID NOS 13, 14, 15 and 16 respectively. 
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0056 FIG.1D: is a graph of real time PCR results showing 
the fold change+standard deviation in TP73 mRNA after 
treatment of TM4 cells with phosphothioate oligonucleotides 
introduced using Lipofectamine 2000, as compared to con 
trol. Real time PCR results show that the levels of the p73 
mRNA in mouse TM4 cells are significantly increased 48 h. 
after treatment with one of the oligos designed to mouse p73 
antisense Hs.668503 and one of the oligos designed to mouse 
p73 antisense WDR8. Bars denoted as p73 mouse 
Hs.668503 1, p73 mouse Hs.66.8503 10, p73 mouse 
Hs.668503 14, p73 mouse Hs.668503 15, p73 mouse 
WDr8 1, p73 mouse WDr8 7, p73 mouse WDr8 8 and 
p73 mouse WDr8 3 correspond to samples treated with SEQ 
ID NOS 14 to 24 respectively. 
0057 FIG. 2 is a graph of real time PCR results showing 
the fold change in p53 mRNA after treatment of HUVEC 
cells with phosphothioate oligonucleotides introduced using 
Lipofectamine 2000, as compared to control. Real time PCR 
results show that the levels of p53 mRNA in HUVEC cells are 
significantly increased 48 h after treatment with all of the 
siRNAs designed to p53as (oligol, P=0.003, oligo2 P=0.001, 
and oligo2 P=0.03). Bars denoted as oligol, oligo2 and oligo3 
correspond to samples treated with SEQID NOs: 25, 26 and 
27 respectively. 
0058 FIG. 3 is a graph of real time PCR results showing 
the fold change in PTEN mRNA after treatment of HepG2 
cells with phosphothioate oligonucleotides introduced using 
Lipofectamine 2000, as compared to control. Real time PCR 
results show that the levels of PTEN mRNA in HepG2 cells 
are significantly increased 48 h after treatment with one of the 
oligos designed to PTEN antisense Hs.624903. Bars denoted 
as PTEN Hs.607931, 2, PTEN Hs.624903. 2, PTEN 
Hs.624903 3 correspond to samples treated with SEQ ID 
NOS 28, 29, and 30 respectively. 
0059 FIG. 4 shows: 
0060 SEQ ID NO: 1: Homo sapiens Tumor Suppressor 
gene (TP73) transcript variant 1, mRNA. (NCBI Accession 
No.: NM 005427.2) 
0061 SEQID NO: 1a shows the genomic sequence of p73 
(exons are shown in capital letters, introns in Small). 
0062 SEQID NO: 1b shows the mouse genomic sequence 
of p73 (exons are shown in capital letters, introns in Small). 
0063 SEQ ID NO: 2: Homo sapiens tumor protein p53 
(TP53), transcript variant 1, mRNA. (NCBI Accession No.: 
NM 000546.4) 
0064 SEQ ID NO: 2a: shows the genomic sequence of 
p53 (exons are shown in capital letters, introns in Small). 
0065. SEQID NO:2b shows the genomic sequence of p53 
Isoform D (NCBI Accession No: NM 001 126115). 
0066 SEQ ID NO: 3: Homo sapiens phosphatase and 
tensin homolog (PTEN), mRNA. (NCBI Accession No.: 
NM 000314). 
0067 SEQ ID NO: 3a: shows the genomic sequence of 
PTEN (exons are shown in capital letters, introns in small). 
0068 FIG. 5 shows: 
0069 SEQ ID NO: 4: Natural antisense sequence p73as 
(NCBI Accession No.: NM 017818.2) 
0070 SEQ ID NO: 5: p73 Natural antisense sequence 
HS-6685O3 

(0071 SEQ ID NO: 6: p73 Natural antisense sequence 
HS-674463 

0072 SEQ ID NO: 6a: p73 Mouse Natural antisense 
Sequence 
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(0073 SEQ ID NO: 6b: p73 Mouse natural antisense 
sequence: Hs.668503 (Matching bases in cDNA and genomic 
sequences are indicated by capital letters) 
(0074 SEQ ID NO: 7: p53 Natural Antisense sequence 
(NCBI Accession No.: NM 018081.2) 
(0075 SEQID NO: 8: PTEN Natural Antisense sequence 
(Hs.624903) 
(0076 SEQID NO: 9: PTEN Natural Antisense sequence 
(Hs.607931) 
0077 FIG. 6 shows the antisense oligonucleotides, SEQ 
ID NOs: 10 to 16. “r indicates RNA and * indicates phospho 
thioate bond. 
0078 FIG. 7 shows the antisense oligonucleotides, SEQ 
ID NOs: 17 to 24. * indicates phosphothioate bond. 
007.9 FIG. 8 shows the p53 antisense oligonucleotides to 
natural antisense sequence NM 018081, SEQIDNOs: 25 to 
27. 
0080 FIG. 9 shows the PTEN antisense oligonucleotides 
to natural antisense sequence Hs.624903 and Hs.607931, 
SEQ ID NOS: 28 to 30. “r indicates RNA. 
I0081 FIG. 10 shows the sense oligonucleotides, SEQID 
NOS: 31 to 34. r indicates RNA. 
I0082. The sense oligonucleotide SEQ ID NO: 31 is the 
reverse complement of the antisense oligonucleotide SEQID 
NO: 13, 
I0083 the sense oligonucleotide SEQ ID NO: 32 is the 
reverse complement of the antisense oligonucleotide SEQID 
NO: 14, 
I0084 the sense oligonucleotide SEQ ID NO:33 is the 
reverse complement of the antisense oligonucleotide SEQID 
NO: 15; and 
I0085 the sense oligonucleotide SEQ ID NO. 34 is the 
reverse complement of the antisense oligonucleotide SEQID 
NO: 16. 
I0086 FIG. 11 shows SEQIDNOs: 35 and 36 of the assays 
designed by Applied BioSystems Taqman gene Expression 
Assay 
I0087 SEQID No. 35 is the p73 target sequence, exon 2 
(HsO0232088 ml) 
I0088 SEQID No. 36 is the p73as target sequence, exon 7 
(HsO0215135 ml and Hs00892470 gl) 
I0089 FIG. 12 shows SEQID NOS:37 and 38 of the assays 
designed by Applied BioSystems Taqman gene Expression 
Assay. 
(0090 SEQ ID No. 37 is the p53 target sequence 
(HsO0153340 ml) 
0.091 SEQ ID No. 38 is the p53as (WDR79) target 
sequence (HsO0216360 ml) 
0092 FIG. 13 shows the sense oligonucleotides, SEQID 
NOS: 39 to 41. “r indicates RNA. 
(0093. The sense oligonucleotide SEQ ID NO:39 is the 
reverse complement of the antisense oligonucleotide SEQID 
NO: 28, 
(0094 the sense oligonucleotide SEQ ID NO: 40 is the 
reverse complement of the antisense oligonucleotide SEQID 
NO: 29; and 
(0095 the sense oligonucleotide SEQ ID NO: 41 is the 
reverse complement of the antisense oligonucleotide SEQID 
NO:30. 

DETAILED DESCRIPTION 

0096. Several aspects of the invention are described below 
with reference to example applications for illustration. It 
should be understood that numerous specific details, relation 
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ships, and methods are set forth to provide a full understand 
ing of the invention. One having ordinary skill in the relevant 
art, however, will readily recognize that the invention can be 
practiced without one or more of the specific details or with 
other methods. The present invention is not limited by the 
ordering of acts or events, as Some acts may occur in different 
orders and/or concurrently with other acts or events. Further 
more, not all illustrated acts or events are required to imple 
ment a methodology in accordance with the present inven 
tion. 
0097 All genes, gene names, and gene products disclosed 
herein are intended to correspond to homologs from any 
species for which the compositions and methods disclosed 
herein are applicable. Thus, the terms include, but are not 
limited to genes and gene products from humans and mice. It 
is understood that when a gene or gene product from a par 
ticular species is disclosed, this disclosure is intended to be 
exemplary only, and is not to be interpreted as a limitation 
unless the context in which it appears clearly indicates. Thus, 
for example, for the genes disclosed herein, which in some 
embodiments relate to mammalian nucleic acid and amino 
acid sequences are intended to encompass homologous and/ 
or orthologous genes and gene products from other animals 
including, but not limited to other mammals, fish, amphib 
ians, reptiles, and birds. In preferred embodiments, the genes 
or nucleic acid sequences are human. 

Definitions 

0098. The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended to 
be limiting of the invention. As used herein, the singular 
forms “a”, “an and “the are intended to include the plural 
forms as well, unless the context clearly indicates otherwise. 
Furthermore, to the extent that the terms “including, 
“includes”, “having”, “has”, “with', or variants thereof are 
used in either the detailed description and/or the claims, such 
terms are intended to be inclusive in a manner similar to the 
term "comprising.” 
0099. The term “about” or “approximately” means within 
an acceptable error range for the particular value as deter 
mined by one of ordinary skill in the art, which will depend in 
part on how the value is measured or determined, i.e., the 
limitations of the measurement system. For example, “about 
can mean within 1 or more than 1 Standard deviation, per the 
practice in the art. Alternatively, “about can mean a range of 
up to 20%, preferably up to 10%, more preferably up to 5%, 
and more preferably still up to 1% of a given value. Alterna 
tively, particularly with respect to biological systems or pro 
cesses, the term can mean within an order of magnitude, 
preferably within 5-fold, and more preferably within 2-fold, 
of a value. Where particular values are described in the appli 
cation and claims, unless otherwise stated the term “about 
meaning within an acceptable error range for the particular 
value should be assumed. 
0100. As used herein, the term “mRNA' means the pres 
ently known mRNA transcript(s) of a targeted gene, and any 
further transcripts which may be elucidated. 
0101 By “antisense oligonucleotides' or “antisense com 
pound is meant an RNA or DNA molecule that binds to 
another RNA or DNA (target RNA, DNA). For example, if it 
is an RNA oligonucleotide it binds to another RNA target by 
means of RNA-RNA interactions and alters the activity of the 
target RNA (Eguchi et al., (1991) Ann. Rev. Biochem. 60, 
631-652). An antisense oligonucleotide can upregulate or 
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downregulate expression and/or function of a particular poly 
nucleotide. The definition is meant to include any foreign 
RNA or DNA molecule which is useful from a therapeutic, 
diagnostic, or other viewpoint. Such molecules include, for 
example, antisense RNA or DNA molecules, interference 
RNA (RNAi), micro RNA, decoy RNA molecules, siRNA, 
enzymatic RNA, therapeutic editing RNA and agonist and 
antagonist RNA, antisense oligomeric compounds, antisense 
oligonucleotides, external guide sequence (EGS) oligonucle 
otides, alternate splicers, primers, probes, and other oligo 
meric compounds that hybridize to at least a portion of the 
target nucleic acid. As such, these compounds may be intro 
duced in the form of single-stranded, double-stranded, par 
tially single-stranded, or circular oligomeric compounds. 
0102. In the context of this invention, the term "oligo 
nucleotide' refers to an oligomer or polymer of ribonucleic 
acid (RNA) or deoxyribonucleic acid (DNA) or mimetics 
thereof. The term "oligonucleotide', also includes linear or 
circular oligomers of natural and/or modified monomers or 
linkages, including deoxyribonucleosides, ribonucleosides, 
Substituted and alpha-anomeric forms thereof, peptide 
nucleic acids (PNA), locked nucleic acids (LNA), phospho 
rothioate, methylphosphonate, and the like. Oligonucleotides 
are capable of specifically binding to a target polynucleotide 
by way of a regular pattern of monomer-to-monomer inter 
actions, such as Watson-Crick type of base pairing, Hoðgs 
teen or reverse Hoogsteen types of base pairing, or the like. 
(0103) The oligonucleotide may be "chimeric', that is, 
composed of different regions. In the context of this invention 
"chimeric' compounds are oligonucleotides, which contain 
two or more chemical regions, for example, DNA region(s), 
RNA region(s), PNA region(s) etc. Each chemical region is 
made up of at least one monomer unit, i.e., a nucleotide in the 
case of an oligonucleotides compound. These oligonucle 
otides typically comprise at least one region wherein the 
oligonucleotide is modified in order to exhibit one or more 
desired properties. The desired properties of the oligonucle 
otide include, but are not limited, for example, to increased 
resistance to nuclease degradation, increased cellular uptake, 
and/or increased binding affinity for the target nucleic acid. 
Different regions of the oligonucleotide may therefore have 
different properties. The chimeric oligonucleotides of the 
present invention can be formed as mixed structures of two or 
more oligonucleotides, modified oligonucleotides, oligo 
nucleosides and/or oligonucleotide analogs as described 
above. 

0104. The oligonucleotide can be composed of regions 
that can be linked in “register, that is, when the monomers 
are linked consecutively, as in native DNA, or linked via 
spacers. The spacers are intended to constitute a covalent 
“bridge' between the regions and have in preferred cases a 
length not exceeding about 100 carbon atoms. The spacers 
may carry different functionalities, for example, having posi 
tive or negative charge, carry special nucleic acid binding 
properties (intercalators, groove binders, toxins, fluorophors 
etc.), being lipophilic, inducing special secondary structures 
like, for example, alanine containing peptides that induce 
alpha-helices. 
0105. As used herein “Tumor Suppressor gene' and 
“Tumor Suppressor gene' are inclusive of all family mem 
bers, mutants, alleles, fragments, species, coding and non 
coding sequences, sense and antisense polynucleotide 
Strands, etc. 
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0106. As used herein, the words Tumor Protein 73, p'73, 
TP73 are used interchangeably in the present application. 
0107 As used herein, the words TRP53, Tumor suppres 
sor p53, p53, P53 Antigen NY CO-13, Cellular tumor anti 
gen p53, FLJ92943, LFS1, and Phosphoprotein p53 are used 
interchangeably in the present application. 
0108. As used herein, the words PTEN, 10q23del, BZS, 
MGC11227, MHAM, MMAC1, Mutated in multiple 
advanced cancers 1, Phosphatase and tensin homolog, Phos 
phatidylinositol-3,4,5-trisphosphate 3-phosphatase and dual 
specificity protein phosphatase PTEN, PTEN1, TEP1 are 
used interchangeably in the present application. 
0109 As used herein, the term "oligonucleotide specific 
for or "oligonucleotide which targets' refers to an oligo 
nucleotide having a sequence (i) capable of forming a stable 
complex with a portion of the targeted gene, or (ii) capable of 
forming a stable duplex with a portion of a mRNA transcript 
of the targeted gene. Stability of the complexes and duplexes 
can be determined by theoretical calculations and/or in vitro 
assays. Exemplary assays for determining stability of hybrid 
ization complexes and duplexes are described in the 
Examples below. 
0110. As used herein, the term “target nucleic acid 
encompasses DNA, RNA (comprising premRNA and 
mRNA) transcribed from such DNA, and also cDNA derived 
from Such RNA, coding, noncoding sequences, sense or anti 
sense polynucleotides. The specific hybridization of an oli 
gomeric compound with its target nucleic acid interferes with 
the normal function of the nucleic acid. This modulation of 
function of a target nucleic acid by compounds, which spe 
cifically hybridize to it, is generally referred to as “antisense”. 
The functions of DNA to be interfered include, for example, 
replication and transcription. The functions of RNA to be 
interfered, include all vital functions such as, for example, 
translocation of the RNA to the site of protein translation, 
translation of protein from the RNA, splicing of the RNA to 
yield one or more mRNA species, and catalytic activity which 
may be engaged in or facilitated by the RNA. The overall 
effect of such interference with target nucleic acid function is 
modulation of the expression of an encoded product or oli 
gonucleotides. 
0111 RNA interference “RNAi is mediated by double 
stranded RNA (dsRNA) molecules that have sequence-spe 
cific homology to their “target nucleic acid sequences (Ca 
plen, N.J., et al. (2001) Proc. Natl. Acad. Sci. USA 98:9742 
9747). In certain embodiments of the present invention, the 
mediators are 5-25 nucleotide “small interfering RNA 
duplexes (siRNAs). The siRNAs are derived from the pro 
cessing of dsRNA by an RNase enzyme known as Dicer 
(Bernstein, E., et al. (2001) Nature 409:363-366), siRNA 
duplex products are recruited into a multi-protein siRNA 
complex termed RISC (RNA Induced Silencing Complex). 
Without wishing to be bound by any particular theory, a RISC 
is then believed to be guided to a target nucleic acid (suitably 
mRNA), where the siRNA duplex interacts in a sequence 
specific way to mediate cleavage in a catalytic fashion (Bern 
stein, E., et al. (2001) Nature 409:363-366; Boutla, A., et al. 
(2001) Curr. Biol. 11:1776-1780). Small interfering RNAs 
that can be used in accordance with the present invention can 
be synthesized and used according to procedures that are well 
known in the art and that will be familiar to the ordinarily 
skilled artisan. Small interfering RNAs for use in the methods 
of the present invention suitably comprise between about 1 to 
about 50 nucleotides (nt). In examples of non limiting 
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embodiments, siRNAs can comprise about 5 to about 40 nt, 
about 5 to about 30 nt, about 10 to about 30 nt, about 15 to 
about 25 nt, or about 20-25 nucleotides. 
0112 Selection of appropriate oligonucleotides is facili 
tated by using computer programs that automatically align 
nucleic acid sequences and indicate regions of identity or 
homology. Such programs are used to compare nucleic acid 
sequences obtained, for example, by searching databases 
Such as GenBank or by sequencing PCR products. Compari 
Son of nucleic acid sequences from a range of species allows 
the selection of nucleic acid sequences that display an appro 
priate degree of identity between species. In the case of genes 
that have not been sequenced, Southern blots are performed to 
allow a determination of the degree of identity between genes 
in target species and other species. By performing Southern 
blots at varying degrees of stringency, as is well known in the 
art, it is possible to obtain an approximate measure of identity. 
These procedures allow the selection of oligonucleotides that 
exhibit a high degree of complementarity to target nucleic 
acid sequences in a subject to be controlled and a lower degree 
of complementarity to corresponding nucleic acid sequences 
in other species. One skilled in the art will realize that there is 
considerable latitude in selecting appropriate regions of 
genes for use in the present invention. 
0113. By “enzymatic RNA' is meant an RNA molecule 
with enzymatic activity (Cech, (1988) J. American. Med. 
Assoc. 260, 3030-3035). Enzymatic nucleic acids (ri 
bozymes) act by first binding to a target RNA. Such binding 
occurs through the target binding portion of an enzymatic 
nucleic acid which is held in close proximity to an enzymatic 
portion of the molecule that acts to cleave the target RNA. 
Thus, the enzymatic nucleic acid first recognizes and then 
binds a target RNA through base pairing, and once bound to 
the correct site, acts enzymatically to cut the target RNA. 
0114. By “decoy RNA is meant an RNA molecule that 
mimics the natural binding domain for a ligand. The decoy 
RNA therefore competes with natural binding target for the 
binding of a specific ligand. For example, it has been shown 
that over-expression of HIV trans-activation response (TAR) 
RNA can act as a “decoy’ and efficiently binds HIV tat 
protein, thereby preventing it from binding to TAR sequences 
encoded in the HIV RNA (Sullenger et al. (1990) Cell, 63, 
601-608). This is meant to be a specific example. Those in the 
art will recognize that this is but one example, and other 
embodiments can be readily generated using techniques gen 
erally known in the art. 
0.115. As used herein, the term “monomers’ typically indi 
cates monomers linked by phosphodiester bonds or analogs 
thereof to form oligonucleotides ranging in size from a few 
monomeric units, e.g., from about 3-4, to about several hun 
dreds of monomeric units. Analogs of phosphodiester link 
ages include: phosphorothioate, phosphorodithioate, meth 
ylphosphornates, phosphoroselenoate, phosphoramidate, 
and the like, as more fully described below. 
0116. The term “nucleotide' covers naturally occurring 
nucleotides as well as nonnaturally occurring nucleotides. It 
should be clear to the person skilled in the art that various 
nucleotides which previously have been considered “non 
naturally occurring have Subsequently been found in nature. 
Thus, “nucleotides’ includes not only the known purine and 
pyrimidine heterocycles-containing molecules, but also het 
erocyclic analogues and tautomers thereof. Illustrative 
examples of other types of nucleotides are molecules contain 
ing adenine, guanine, thymine, cytosine, uracil, purine, Xan 
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thine, diaminopurine, 8-oxo-N6-methyladenine, 7-deaZax 
anthine, 7-deazaguanine, N4.N4-ethanocytosin, N6.N6 
ethano-2,6-diaminopurine, 5-methylcytosine, 5-(C3 -C6)- 
alkynylcytosine, 5 -fluorouracil, 5 -bromouracil, 
pseudoisocytosine, 2-hydroxy-5-methyl-4-triazolopyridin, 
isocytosine, isoguanin, inosine and the “non-naturally occur 
ring nucleotides described in Benner et al., U.S. Pat. No. 
5.432.272. The term “nucleotide' is intended to cover every 
and all of these examples as well as analogues and tautomers 
thereof. Especially interesting nucleotides are those contain 
ing adenine, guanine, thymine, cytosine, and uracil, which are 
considered as the naturally occurring nucleotides in relation 
to therapeutic and diagnostic application in humans. Nucle 
otides include the natural 2'-deoxy and 2'-hydroxyl Sugars, 
e.g., as described in Kornberg and Baker, DNA Replication, 
2nd Ed. (Freeman, San Francisco, 1992) as well as their 
analogs. 
0117 “Analogs in reference to nucleotides includes syn 

thetic nucleotides having modified base moieties and/or 
modified Sugar moieties (see e.g., described generally by 
Scheit, Nucleotide Analogs, John Wiley, New York, 1980; 
Freier & Altmann, (1997) Nucl. Acid. Res., 25(22), 4429 
4443, Toulmé, J. J., (2001) Nature Biotechnology 19:17-18; 
Manoharan M., (1999) Biochemica et Biophysica Acta 1489: 
117-139; Freier S. M., (1997) Nucleic Acid Research, 
25:4429-4443. Uhlman, E., (2000) Drug Discovery & Devel 
opment, 3:203-213, Herdewin P. (2000) Antisense & Nucleic 
Acid Drug Dev., 10:297-310); 2'-O, 3'-C-linked 3.2.0 bicy 
cloarabinonucleosides (see e.g. N. K. Christiensen... et al. 
(1998).J. Am. Chem. Soc., 120:5458-5463; Prakash T P Bhat 
B. (2007) Curr Top Med Chem. 7(7):641-9; Cho E. J, et al. 
(2009) Annual Review of Analytical Chemistry, 2, 241-264). 
Such analogs include synthetic nucleotides designed to 
enhance binding properties, e.g., duplex or triplex stability, 
specificity, or the like. 
0118. As used herein, “hybridization” means the pairing 
of Substantially complementary strands of oligomeric com 
pounds. One mechanism of pairing involves hydrogen bond 
ing, which may be Watson-Crick, Hoogsteen or reversed 
Hoögsteen hydrogen bonding, between complementary 
nucleoside or nucleotide bases (nucleotides) of the strands of 
oligomeric compounds. For example, adenine and thymine 
are complementary nucleotides which pair through the for 
mation of hydrogen bonds. Hybridization can occur under 
varying circumstances. 
0119) An antisense compound is “specifically hybridiz 
able' when binding of the compound to the target nucleic acid 
interferes with the normal function of the target nucleic acid 
to cause a modulation of function and/or activity, and there is 
a sufficient degree of complementarity to avoid non-specific 
binding of the antisense compound to non-target nucleic acid 
sequences under conditions in which specific binding is 
desired, i.e., under physiological conditions in the case of in 
Vivo assays or therapeutic treatment, and under conditions in 
which assays are performed in the case of in vitro assays. 
0120. As used herein, the phrase “stringent hybridization 
conditions” or “stringent conditions' refers to conditions 
under which a compound of the invention will hybridize to its 
target sequence, but to a minimal number of other sequences. 
Stringent conditions are sequence-dependent and will be dif 
ferent in different circumstances and in the context of this 
invention, “stringent conditions’ under which oligomeric 
compounds hybridize to a target sequence are determined by 
the nature and composition of the oligomeric compounds and 
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the assays in which they are being investigated. In general, 
stringent hybridization conditions comprise low concentra 
tions (<0.15M) of salts with inorganic cations such as Na++ 
or K++ (i.e., low ionic strength), temperature higher than 20° 
C.-25° C. below the Tm of the oligomeric compound: target 
sequence complex, and the presence of denaturants such as 
formamide, dimethylformamide, dimethyl sulfoxide, or the 
detergent sodium dodecyl sulfate (SDS). For example, the 
hybridization rate decreases 1.1% for each 1% formamide. 
An example of a high Stringency hybridization condition is 
0.1x sodium chloride-sodium citrate buffer (SSC)/0.1% 
(w/v) SDS at 60° C. for 30 minutes. 
I0121 “Complementary,” as used herein, refers to the 
capacity for precise pairing between two nucleotides on one 
or two oligomeric Strands. For example, if a nucleobase at a 
certain position of an antisense compound is capable of 
hydrogen bonding with a nucleobase at a certain position of a 
target nucleic acid, said target nucleic acid being a DNA, 
RNA, or oligonucleotide molecule, then the position of 
hydrogen bonding between the oligonucleotide and the target 
nucleic acid is considered to be a complementary position. 
The oligomeric compound and the further DNA, RNA, or 
oligonucleotide molecule are complementary to each other 
when a Sufficient number of complementary positions in each 
molecule are occupied by nucleotides which can hydrogen 
bond with each other. Thus, “specifically hybridizable' and 
“complementary are terms which are used to indicate a 
Sufficient degree of precise pairing or complementarity overa 
sufficient number of nucleotides such that stable and specific 
binding occurs between the oligomeric compound and a tar 
get nucleic acid. 
I0122. It is understood in the art that the sequence of an 
oligomeric compound need not be 100% complementary to 
that of its target nucleic acid to be specifically hybridizable. 
Moreover, an oligonucleotide may hybridize over one or 
more segments such that intervening or adjacent segments are 
not involved in the hybridization event (e.g., a loop structure, 
mismatch or hairpin structure). The oligomeric compounds of 
the present invention comprise at least about 70%, or at least 
about 75%, or at least about 80%, or at least about 85%, or at 
least about 90%, or at least about 95%, or at least about 99% 
sequence complementarity to a target region within the target 
nucleic acid sequence to which they are targeted. For 
example, an antisense compound in which 18 of 20 nucle 
otides of the antisense compound are complementary to a 
target region, and would therefore specifically hybridize, 
would represent 90 percent complementarity. In this 
example, the remaining noncomplementary nucleotides may 
be clustered or interspersed with complementary nucleotides 
and need not be contiguous to each other or to complementary 
nucleotides. As such, an antisense compound which is 18 
nucleotides in length having 4 (four) noncomplementary 
nucleotides which are flanked by two regions of complete 
complementarity with the target nucleic acid would have 
77.8% overall complementarity with the target nucleic acid 
and would thus fall within the scope of the present invention. 
Percent complementarity of an antisense compound with a 
region of a target nucleic acid can be determined routinely 
using BLAST programs (basic local alignment search tools) 
and PowerBLAST programs known in the art (Altschuletal. 
(1990) J. Mol. Biol., 215, 403-410; Zhang and Madden, 
(1997) Genome Res., 7, 649-656). Percent homology, 
sequence identity or complementarity, can be determined by, 
for example, the Gap program (Wisconsin Sequence Analysis 
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Package, Version 8 for Unix, genetics Computer Group, Uni 
versity Research Park, Madison Wis.), using default settings, 
which uses the algorithm of Smith and Waterman (Adv. Appl. 
Math., (1981) 2, 482-489). 
0123. As used herein, the term “Thermal Melting Point 
(Tm) refers to the temperature, under defined ionic strength, 
pH, and nucleic acid concentration, at which 50% of the 
oligonucleotides complementary to the target sequence 
hybridize to the target sequence at equilibrium. Typically, 
stringent conditions will be those in which the salt concen 
tration is at least about 0.01 to 1.0 MNaion concentration (or 
other salts) at pH 7.0 to 8.3 and the temperature is at least 
about 30°C. for short oligonucleotides (e.g., 10 to 50 nucle 
otide). Stringent conditions may also be achieved with the 
addition of destabilizing agents such as formamide. 
0124. As used herein, “modulation” means either an 
increase (stimulation) or a decrease (inhibition) in the expres 
Sion of a gene. 
0125. The term “variant, when used in the context of a 
polynucleotide sequence, may encompass a polynucleotide 
sequence related to a wild type gene. This definition may also 
include, for example, “allelic,” “splice.” “species,” or “poly 
morphic' variants. A splice variant may have significant iden 
tity to a reference molecule, but will generally have a greater 
or lesser number of polynucleotides due to alternate splicing 
of exons during mRNA processing. The corresponding 
polypeptide may possess additional functional domains oran 
absence of domains. Species variants are polynucleotide 
sequences that vary from one species to another. Of particular 
utility in the invention are variants of wildtype gene products. 
Variants may result from at least one mutation in the nucleic 
acid sequence and may result in altered mRNAS or in 
polypeptides whose structure or function may or may not be 
altered. Any given natural or recombinant gene may have 
none, one, or many allelic forms. Common mutational 
changes that give rise to variants are generally ascribed to 
natural deletions, additions, or Substitutions of nucleotides. 
Each of these types of changes may occur alone, or in com 
bination with the others, one or more times in a given 
Sequence. 
0126 The resulting polypeptides generally will have sig 
nificantamino acid identity relative to each other. A polymor 
phic variant is a variation in the polynucleotide sequence of a 
particular gene between individuals of a given species. Poly 
morphic variants also may encompass 'single nucleotide 
polymorphisms” (SNPs.) or single base mutations in which 
the polynucleotide sequence varies by one base. The presence 
of SNPs may be indicative of, for example, a certain popula 
tion with a propensity for a disease state, that is Susceptibility 
Versus resistance. 
0127 Derivative polynucleotides include nucleic acids 
Subjected to chemical modification, for example, replace 
ment of hydrogen by an alkyl, acyl, or amino group. Deriva 
tives, e.g., derivative oligonucleotides, may comprise non 
naturally-occurring portions, such as altered Sugar moieties 
or inter-Sugar linkages. Exemplary among these are phospho 
rothioate and other Sulfur containing species which are 
known in the art. Derivative nucleic acids may also contain 
labels, including radionucleotides, enzymes, fluorescent 
agents, chemiluminescent agents, chromogenic agents, Sub 
strates, cofactors, inhibitors, magnetic particles, and the like. 
0128. A "derivative' polypeptide or peptide is one that is 
modified, for example, by glycosylation, pegylation, phos 
phorylation, Sulfation, reduction/alkylation, acylation, 
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chemical coupling, or mild formalin treatment. A derivative 
may also be modified to contain a detectable label, either 
directly or indirectly, including, but not limited to, a radio 
isotope, fluorescent, and enzyme label. 
I0129. As used herein, the term “animal' or “patient' is 
meant to include, for example, humans, sheep, elks, deer, 
mule deer, minks, mammals, monkeys, horses, cattle, pigs, 
goats, dogs, cats, rats, mice, birds, chicken, reptiles, fish, 
insects and arachnids. 
0.130 "Mammal’ covers warm blooded mammals that are 
typically under medical care (e.g., humans and domesticated 
animals). Examples include feline, canine, equine, bovine, 
and human, as well as just human. 
I0131 “Treating or “treatment covers the treatment of a 
disease-state in a mammal, and includes: (a) preventing the 
disease-state from occurring in a mammal, in particular, when 
Such mammal is predisposed to the disease-state but has not 
yet been diagnosed as having it; (b) inhibiting the disease 
state, e.g., arresting it development; and/or (c) relieving the 
disease-state, e.g., causing regression of the disease state until 
a desired endpoint is reached. Treating also includes the ame 
lioration of a symptom of a disease (e.g., lessen the pain or 
discomfort), wherein Such amelioration may or may not be 
directly affecting the disease (e.g., cause, transmission, 
expression, etc.). 
0.132. As used herein, the term “cancer refers to any 
malignant tumor, particularly arising in the lung, kidney, or 
thyroid. The cancer manifests itself as a “tumor' or tissue 
comprising malignant cells of the cancer. Examples of tumors 
include sarcomas and carcinomas Such as, but not limited to: 
fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, 
osteogenic sarcoma, chordoma, angiosarcoma, endotheliosa 
rcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, 
synovioma, mesothelioma, Ewing's tumor, leiomyosarcoma, 
rhabdomyosarcoma, colon carcinoma, pancreatic cancer, 
breast cancer, ovarian cancer, prostate cancer, squamous cell 
carcinoma, basal cell carcinoma, adenocarcinoma, Sweat 
gland carcinoma, sebaceous gland carcinoma, papillary car 
cinoma, papillary adenocarcinomas, cystadenocarcinoma, 
medullary carcinoma, bronchogenic carcinoma, renal cell 
carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, 
seminoma, embryonal carcinoma, Wilms tumor, cervical 
cancer, testicular tumor, lung carcinoma, Small cell lung car 
cinoma, bladder carcinoma, epithelial carcinoma, glioma, 
astrocytoma, medulloblastoma, craniopharyngioma, ependy 
moma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, meningioma, melanoma, neuroblas 
toma, and retinoblastoma. As noted above, the invention spe 
cifically permits differential diagnosis of lung, kidney, and 
thyroid tumors. 

Polynucleotide and Oligonucleotide Compositions and Mol 
ecules 

0.133 Targets: In one embodiment, the targets comprise 
nucleic acid sequences of Tumor Suppressor gene, including 
without limitation sense and/or antisense noncoding and/or 
coding sequences associated with Tumor Suppressor gene. 
0.134 Tumor Suppressors are genes whose products act to 
control cell division. They differ from oncogenes in that 
tumor Suppressors produce products that inhibit the division 
of cells if conditions for growth are not met. The conditions 
that would trigger the brakes of the cell include DNA dam 
age, a lack of growth factors or defects in the division appa 
ratus. When the tumor Suppressor gene is mutated to cause a 



US 2011/0294.870 A1 

loss or reduction in its function, the cell can progress to 
cancer, usually in combination with other genetic changes. 
This is in contrast to the oncogenes which have gained func 
tions (or lost the ability to be controlled) in their mutant form. 
Examples of tumor suppressor genes include p53 (TP53): a 
transcription factor that regulates cell division; Rb: alters the 
activity of transcription factors and therefore controls cell 
division: APC: controls the availability of the transcription 
factor; BRCA: involved in DNA repair. 
0135 p53 tumor suppressor exerts anti-proliferative 
effects, including growth arrest, apoptosis, and cell senes 
cence, in response to various types of stress (Levine A. J., 
(1997) Cell 88:323-31; Oren M., (1999).J. Biol. Chem. 274: 
36031-034). p53 can be thought of as the central node of a 
regulatory circuit that monitors signaling pathways from 
diverse sources, including DNA damage responses (e.g., 
ATM/ATR activation), abnormal oncogenic events (e.g., Myc 
or Ras activation) and everyday cellular processes (e.g., 
growth factor stimulation). While p53 mutations have been in 
more than half of all the human tumors (Holstein et al., 
(1999) Mutat Res.431:199-209), defects in other components 
of p53 pathway, such as ARF tumor suppressor, are observed 
in tumor cells that retain wildtype p53 (Sherr, C.J., (2001) 
Nat Rev Mol Cell Biol. 2:731-737; Sharpless N. E., et al., 
(2004).J Clin Invest 113:160-8). Activation of the p53 path 
way appears to be a common, if not universal, feature of 
human cancer. 

0136 Regulation of these polynucleotides would be of 
great benefit in the treatment of cancer and other disorders in 
which abnormal cell proliferation plays a role. For example, 
p53 is a short-lived protein whose activity is maintained in 
low levels in normal cells. The molecular function of p53 that 
is required for tumor suppression involves ability of p53 to act 
as a transcriptional factor in regulating endogenous gene 
expression. Thus the regulation of p53 itself is important for 
its effect on tumorigenesis and the maintenance of normal cell 
growth. An antisense compound is specifically hybridizable 
when binding of the compound to the target DNA or RNA to 
cause a loss of utility, and there is a sufficient degree of 
complementarily to avoid non-specific binding of the anti 
sense compound to non-target sequences under conditions in 
which specific binding is desired, i.e., under physiological 
conditions in the case of in vivo assays or therapeutic treat 
ment, and in the case of in vitro assays, under conditions in 
which assays are performed. 

TABLE 1. 

shows a list of some tumor suppressor genes 

Tumor 
Suppressor Function Cancer 

APC Controls the function of Familial adenomatous 
specific transcription factors and non-inherited 

colorectal carcinomas 
BRCA1, 2 DNA damage and repair Inherited Breast cancers: 

ovarian cancers 
CDKN2A Gene locus that encodes p16 Brain Tumors 

and p14 ARF 
DCC Function is still unknown Colorectal carcinomas 
DPC4 Mediates signaling from Colorectal tumors, 
(SMAD4) growth factor receptors pancreatic neoplasia 
MADR2, Mediates signaling from Colorectal cancer 
TV18 growth factor receptors 
(SMAD2) 
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TABLE 1-continued 

shows a list of some tumor suppressor genes 

Tumor 
Suppressor Function Cancer 

MEN1 Codes for the menin protein Multiple endocrine 
hat interacts with transcription neoplasia type 1 
actors and prevents 
transcription of certain genes. 

MTS1 inhibitor of cyclin-dependent Melanomas 
kinases 

NF1 RAS GTPase activating protein Neurofibromatosis type 1 
NF2 RAS GTPase activating protein Neurofibromatosis type 2 
p53 Encodes a transcription factor Bladder, breast, colorectal, 

or p21 that arrests the cell esophageal, liver, lung, 
cycle in G1 phase prostate and ovarian 

carcinomas; brain tumors, 
sarcomas. Lymphomas 
and leukemias 

PTEN Lipid phosphatase that Cowden syndrome; 
regulates cell Survival increases risk of breast 

and thyroid cancer; 
Lhermitte-Duclos disease 
(LDD), Bannayan-Zonana 
syndrome (BZS); 
Source: US20020058638) 

Rb Alters activity of certain Retinoblastoma, sarcomas; 
transcription factors that bladder, breast, esophageal, 
play a role in the control prostate and lung 
of cell division carcinomas 

VHL May target proteins for Renal cell carcinomas 
degradation 

WRN Involved in DNA repair Werner syndrome 
WT1 Transcriptional repressor Wilm's tumors (pediatric 

kidney cancer) 
TSC1 Forms complex with TSC2 Seizures, mental retardation, 

protein, inhibits signaling to acial angiofibromas 
downstream effectors of 
mTOR 

TSC2 See TSC1 above Benign growths 
(hamartomas) in many 
issues, astrocytomas, 
rhabdomyosarcomas 

LKB1, Phosphorylates and activates Hyperpigmentation, 
a nuclear AMP-activated kinase multiple hamartomatous 
localized (AMPK), AMPK involved polyps, colorectal breast 
kinase, in stress responses, lipid and ovarian cancers 
also called and glucose metabolism 
STK11 
(Serine 
threonine 
kinase 11) 
MSH1, 2 DNA mismatch repair Colon Cancer 
CDH1 Cell-Cell adhesion protein Gastric cancer, lobular 

breast cancer 
PTCH Transmembrane receptor for Basal cell skin carcinoma 

Sonic hedgehog (Shh) 

0.137 It is understood that this list is non-limiting, and that 
the invention encompasses the use of other tumor Suppressors 
not specifically listed herein. One of skill in the artworking in 
the field of tumor suppressors can identify additional tumor 
Suppressors described in, e.g., the published literature. 
0.138 It should be appreciated that in the above Table 1, an 
indicated gene means the gene and all currently known vari 
ants thereof, including the different mRNA transcripts that 
the gene and its variants can give rise to, any further gene 
variants which may be elucidated, and antisense sequences. 
The list also includes the non-coding RNA molecules or the 
portions of polynucleotides. In general, however, Such vari 
ants will have significant sequence identity to a sequence of 
any polynucleotide in Table 1 above, e.g., a variant will have 
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at least about 70 percent sequence identity to a sequence of 
the Table 1 above, typically at least about 75, 80, 85,90, 95, 
97, 98 or 99 percent sequence identity to a sequence of the 
above Table 1. Sequence identity of variant can be determined 
by any number of standard techniques such as BLAST pro 
gram (ncbi.nclin.nih.gov/blast/). 
0.139. In another embodiment, the oligonucleotides are 
specific for one or more molecules that inhibit abnormal cell 
growth or tumors. This includes factors which inhibit molecu 
lar activities Such as for example: transform cells, factors 
involved in pre-tumor stages, malignancy, pre-metastasis, 
metastasis and the like. Other examples include without limi 
tation: developmental gene products (e.g., adhesion mol 
ecules, cyclin kinase inhibitors, Wnt family members, Pax 
family members, Winged helix family members, Hox family 
members, cytokines/lymphokines and their receptors, 
growth/differentiation factors and their receptors, neurotrans 
mitters and their receptors); oncogene products (e.g., ABL1. 
BCL1, BCL2, BCL6, CBFA2, CBL, CSF1R, ERBA, ERBB, 
ERB2, ETS1, ETV6, FGR, FOS, FYN, HCR, HRAS, JUN, 
KRAS, LCK, LYN, MDM2, MLL, MYB, MYC, MYCL1, 
MYCN, NRAS, PIM1, PML, RET, SRC, TAL1, TCL3, AND 
YES); tumor suppressor gene products (e.g., APC, BRCA1, 
BRCA2, MADH4, MCC, NF1, NF2, RBI, TP53, and WT1) 
and enzymes (e.g., ACC synthases and oxidases, ACP desatu 
rases and hydroxylases, ADP-glucose pyrophosphorylases, 
ATPases, alcohol dehydrogenases, amylases, amyloglucosi 
dases, catalases, cellulases, chalcone synthases, chitinases, 
cyclooxygenases, decarboxylases, dextrinases, DNA and 
RNA polymerases, galactosidases, glucanases, glucose oxi 
dases, granule-bound starch synthases, GTPases, helicases, 
hemicellulases, integrases, inulinases, invertases, 
isomerases, kinases, lactases, lipases, lipoxygenases, 
lysozymes, nopaline synthesis, octopine synthases, 
pectinestrases, peroxidases, phosphatases, phospholipases, 
phosphorylases, phytases, plant growth regulator synthe 
Sases, polygalacturonases, proteinases and peptidases, pulla 
nases, recombinases, reverse transcriptases, RUBISCOs, 
topoisomerases and Xylanases. 
0140 Exemplary Tumor Suppressor gene-mediated dis 
eases and disorders which can be treated with cell/tissues 
regenerated from stem cells obtained using the antisense 
compounds comprise diseases associated with decreased or 
increased apoptosis, tissue/cell aging, cancer (including those 
mentioned in Table 1), autoimmune diseases, immunodefi 
ciency diseases including AIDS, senescence, neurodegenera 
tive disease or disorders (e.g. Alzheimer's disease, ataxia 
telangiectasia, Parkinson's disease, amyotrophic lateral scle 
rosis (ALS), Huntington's disease etc.), hyperplastic diseases 
(e.g., cheloid) rheumatoid arthritis, coronary heart disease 
ischemic cell death, lymphoproliferative disorders, athero 
Sclerosis, osteoporosis, myelodysplastic syndromes, toxin 
induced diseases, and viral infections, wound-healing, 
Cowden disease (CD), Lhermitte-Duclos disease (LDD), 
Bannayan-Zonana syndrome (BZS, also known as Ban 
nayan-Riley-Ruvalcaba syndrome, Ruvalcaba-Myhre-Smith 
syndrome and Riley-Smith syndrome), transplantation, apo 
ptotic related diseases and disorders, metabolic disease or 
condition (e.g., diabetes) modulating apoptosis in acute dis 
eases, kidney diseases and disorders, myocardial infarction/ 
heart failure ischemia, sepsis, inflammatory diseases where 
particular haematopoeitic inflammatory cells are in excess, 
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and proliferative diseases, or where there is a therapeutic 
paradigm for treatment of inflammatory disease through 
increasing apoptosis. 
0.141. In a preferred embodiment, the oligonucleotides are 
specific for polynucleotides of Tumor Suppressor gene, 
which includes, without limitation noncoding regions. The 
Tumor Suppressor gene targets comprise variants of Tumor 
Suppressor gene; mutants of Tumor Suppressor gene, includ 
ing SNPs; noncoding sequences of Tumor Suppressor gene; 
alleles, fragments and the like. Preferably the oligonucleotide 
is an antisense RNA molecule. 
0142. In accordance with embodiments of the invention, 
the target nucleic acid molecule is not limited to Tumor Sup 
pressor gene polynucleotides alone but extends to any of the 
isoforms, receptors, homologs, non-coding regions and the 
like of Tumor Suppressor gene. 
0143. In another preferred embodiment, an oligonucle 
otide targets a natural antisense sequence (natural antisense to 
the coding and non-coding regions) of Tumor Suppressor 
gene targets, including, without limitation, variants, alleles, 
homologs, mutants, derivatives, fragments and complemen 
tary sequences thereto. Preferably the oligonucleotide is an 
antisense RNA or DNA molecule. 
0144. In another preferred embodiment, the oligomeric 
compounds of the present invention also include variants in 
which a different base is present at one or more of the nucle 
otide positions in the compound. For example, if the first 
nucleotide is an adenine, variants may be produced which 
contain thymidine, guanosine, cytidine or other natural or 
unnatural nucleotides at this position. This may be done at any 
of the positions of the antisense compound. These com 
pounds are then tested using the methods described herein to 
determine their ability to inhibit expression of a target nucleic 
acid. 
0145. In some embodiments, homology, sequence identity 
or complementarity, between the antisense compound and 
target is from about 50% to about 60%. In some embodi 
ments, homology, sequence identity or complementarity, is 
from about 60% to about 70%. In some embodiments, homol 
ogy, sequence identity or complementarity, is from about 
70% to about 80%. In some embodiments, homology, 
sequence identity or complementarity, is from about 80% to 
about 90%. In some embodiments, homology, sequence iden 
tity or complementarity, is about 90%, about 92%, about 
94%, about 95%, about 96%, about 97%, about 98%, about 
99% or about 100%. 
014.6 An antisense compound is specifically hybridizable 
when binding of the compound to the target nucleic acid 
interferes with the normal function of the target nucleic acid 
to cause a loss of activity, and there is a Sufficient degree of 
complementarity to avoid non-specific binding of the anti 
sense compound to non-target nucleic acid sequences under 
conditions in which specific binding is desired. Such condi 
tions include, i.e., physiological conditions in the case of in 
Vivo assays or therapeutic treatment, and conditions in which 
assays are performed in the case of in vitro assays. 
0147 An antisense compound, whether DNA, RNA, chi 
meric, substituted etc., is specifically hybridizable when bind 
ing of the compound to the target DNA or RNA molecule 
interferes with the normal function of the target DNA or RNA 
to cause a loss of utility, and there is a Sufficient degree of 
complementarily to avoid non-specific binding of the anti 
sense compound to non-target sequences under conditions in 
which specific binding is desired, i.e., under physiological 
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conditions in the case of in vivo assays or therapeutic treat 
ment, and in the case of in vitro assays, under conditions in 
which the assays are performed. 
0148. In another preferred embodiment, targeting of 
Tumor Suppressor gene including without limitation, anti 
sense sequences which are identified and expanded, using for 
example, PCR, hybridization etc., one or more of the 
sequences set forth as SEQID NO. 4, 5, 6, 6a, 6b, 7, 8 and 9. 
and the like, modulate the expression or function of Tumor 
Suppressor gene. In one embodiment, expression or function 
is up-regulated as compared to a control. In another preferred 
embodiment, expression or function is down-regulated as 
compared to a control. 
0149. In another preferred embodiment, oligonucleotides 
comprise nucleic acid sequences set forth as SEQID NOS: 10 
to 30 including antisense sequences which are identified and 
expanded, using for example, PCR, hybridization etc. These 
oligonucleotides can comprise one or more modified nucle 
otides, shorter or longer fragments, modified bonds and the 
like. Examples of modified bonds or internucleotide linkages 
comprise phosphorothioate, phosphorodithioate or the like. 
In another preferred embodiment, the nucleotides comprise a 
phosphorus derivative. The phosphorus derivative (or modi 
fied phosphate group) which may be attached to the Sugar or 
Sugar analog moiety in the modified oligonucleotides of the 
present invention may be a monophosphate, diphosphate, 
triphosphate, alkylphosphate, alkanephosphate, phospho 
rothioate and the like. The preparation of the above-noted 
phosphate analogs, and their incorporation into nucleotides, 
modified nucleotides and oligonucleotides, per se, is also 
known and need not be described here. 
0150. The specificity and sensitivity of antisense is also 
harnessed by those of skill in the art for therapeutic uses. 
Antisense oligonucleotides have been employed as therapeu 
tic moieties in the treatment of disease states in animals and 
man. Antisense oligonucleotides have been safely and effec 
tively administered to humans and numerous clinical trials 
are presently underway. It is thus established that oligonucle 
otides can be useful therapeutic modalities that can be con 
figured to be useful in treatment regimes for treatment of 
cells, tissues and animals, especially humans. 
0151. In embodiments of the present invention oligomeric 
antisense compounds, particularly oligonucleotides, bind to 
target nucleic acid molecules and modulate the expression 
and/or function of molecules encoded by a target gene. The 
functions of DNA to be interfered comprise, for example, 
replication and transcription. The functions of RNA to be 
interfered comprise all vital functions such as, for example, 
translocation of the RNA to the site of protein translation, 
translation of protein from the RNA, splicing of the RNA to 
yield one or more mRNA species, and catalytic activity which 
may be engaged in or facilitated by the RNA. The functions 
may be up-regulated or inhibited depending on the functions 
desired. 
0152 The antisense compounds, include, antisense oligo 
meric compounds, antisense oligonucleotides, external guide 
sequence (EGS) oligonucleotides, alternate splicers, primers, 
probes, and other oligomeric compounds that hybridize to at 
least a portion of the target nucleic acid. As such, these com 
pounds may be introduced in the form of single-stranded, 
double-stranded, partially single-stranded, or circular oligo 
meric compounds. 
0153 Targeting an antisense compound to a particular 
nucleic acid molecule, in the context of this invention, can be 
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a multistep process. The process usually begins with the 
identification of a target nucleic acid whose function is to be 
modulated. This target nucleic acid may be, for example, a 
cellular gene (or mRNA transcribed from the gene) whose 
expression is associated with a particular disorder or disease 
state, or a nucleic acid molecule from an infectious agent. In 
the present invention, the target nucleic acid encodes Tumor 
Suppressor gene. 
0154 The targeting process usually also includes determi 
nation of at least one target region, segment, or site within the 
target nucleic acid for the antisense interaction to occur Such 
that the desired effect, e.g., modulation of expression, will 
result. Within the context of the present invention, the term 
“region' is defined as a portion of the target nucleic acid 
having at least one identifiable structure, function, or charac 
teristic. Within regions of target nucleic acids are segments. 
'Segments' are defined as Smaller or Sub-portions of regions 
within a target nucleic acid. “Sites, as used in the present 
invention, are defined as positions withina target nucleic acid. 
0.155. In a preferred embodiment, the antisense oligo 
nucleotides bind to the natural antisense sequences of Tumor 
Suppressor gene and modulate the expression and/or function 
of Tumor Suppressor gene (SEQ ID NO: 1, 2 and 3). 
Examples of antisense sequences include SEQID NOS: 4 to 
3O. 

0156. In another preferred embodiment, the antisense oli 
gonucleotides bind to one or more segments of Tumor Sup 
pressor gene polynucleotides and modulate the expression 
and/or function of Tumor Suppressor gene. The segments 
comprise at least five consecutive nucleotides of the Tumor 
Suppressor gene sense or antisense polynucleotides. 
0157. In another preferred embodiment, the antisense oli 
gonucleotides are specific for natural antisense sequences of 
Tumor Suppressor gene wherein binding of the oligonucle 
otides to the natural antisense sequences of Tumor Suppres 
sor gene modulate expression and/or function of Tumor Sup 
pressor gene. 
0158. In another preferred embodiment, oligonucleotide 
compounds comprise sequences set forth as SEQID NOS: 10 
to 30, antisense sequences which are identified and expanded, 
using for example, PCR, hybridization etc. These oligonucle 
otides can comprise one or more modified nucleotides, 
shorter or longer fragments, modified bonds and the like. 
Examples of modified bonds or internucleotide linkages com 
prise phosphorothioate, phosphorodithioate or the like. In 
another preferred embodiment, the nucleotides comprise a 
phosphorus derivative. The phosphorus derivative (or modi 
fied phosphate group) which may be attached to the Sugar or 
Sugar analog moiety in the modified oligonucleotides of the 
present invention may be a monophosphate, diphosphate, 
triphosphate, alkylphosphate, alkanephosphate, phospho 
rothioate and the like. The preparation of the above-noted 
phosphate analogs, and their incorporation into nucleotides, 
modified nucleotides and oligonucleotides, per se, is also 
known and need not be described here. 

0159. Since, as is known in the art, the translation initia 
tion codon is typically 5'-AUG (in transcribed mRNA mol 
ecules; 5'-ATG in the corresponding DNA molecule), the 
translation initiation codon is also referred to as the AUG 
codon, the “start codon’ or the AUG start codon’. A minor 
ity of genes has a translation initiation codon having the RNA 
sequence 5'-GUG, 5'-UUG or 5'-CUG.; and 5'-AUA, 5'-ACG 
and 5'-CUG have been shown to function in vivo. Thus, the 
terms “translation initiation codon’ and “start codon’ can 
























































































































































































































































































































































