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METHODS AND COMPOSITIONS FOR THE TREATMENT AND DIAGNOSIS OF
BLADDER CANCER

Field of the Invention

[0001] The field of the invention relates to cancer and the diagnosis and treatment of

cancer.
Background

[0002] Early detection of cancer can impact treatment outcomes and disease progression.
Typically, cancer detection relies on diagnostic information obtained from biopsy, x-rays, CAT
scans, NMR and the like. These procedures may be invasive, time consuming and expensive.
Moreover, they have limitations with regard to sensitivity and specificity. There is a need in the
field of cancer diagnostics for a highly specific, highly sensitive, rapid, inexpensive, and
relatively non-invasive method of diagnosing cancer. Various embodiments of the invention
described below meet this need as well as other needs existing in the field of diagnosing and
treating cancer.

Summary of the Invention

[0003] Embodiments of the disclosure provide methods of diagnosis, prognosis and
treatment of cancer, e.g. bladder cancer. Other embodiments provide compositions relating to
the diagnosis, prognosis and treatment of cancer, such as bladder cancer.

[0004] In certain embodiments the invention provides a method of detecting bladder
cancer in a subject comprising a) obtaining a sample from a subject; b) contacting the sample
obtained from the subject with one or more agents that detect one or more markers expressed by
a bladder cancer cell ¢) contacting a non-cancerous cell with the one or more agents from b);
and d) comparing the expression level of the marker in the sample obtained from the subject
with the expression level in the non-cancerous cell, wherein a higher level of expression of the
marker in the sample compared to the non-cancerous cell indicates that the subject has bladder
cancer. Suitable markers include the genes encoded for by SEQ ID NOS: 1-41.

[0005] In some embodiments the invention provides a method of detecting bladder
cancer in a subject comprising a) obtaining a sample from a subject b) contacting the sample
obtained from the subject with one or more agents that detect expression of a plurality of genes
including WDR72; ¢) contacting a non-cancerous cell with the one or more agents from b); and
d) comparing the expression level of the plurality of genes including WDR72 in the non-
cancerous cell with the sample, wherein a higher level of expression in the sample of the
plurality of genes including WDR72 in the sample obtained from the subject compared to the
non-cancerous cell indicates that the subject has bladder cancer. The marker encoded for by the
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gene can be for example a nucleic acid such as an RNA molecule encoded for by the gene or a
complement of an RNA molecule enoded for by the gene. The marker may be a protein
encoded for by the gene.

[0006] In some embodiments the invention provides a method of detecting bladder
cancer in a subject comprising a) obtaining a sample from a subject b) contacting the sample
obtained from the subject with one or more agents that detect expression of one or more of the
markers encoded by genes chosen from LOC650517, FCRLB, IL1A, S100A2, MMPI1,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, TOP2A, and WDR72; ¢) contacting a
non-cancerous cell with the one or more agents from b); and d) comparing the expression level
of one or more of the markers encoded by genes chosen from LOC650517, FCRLB, IL1A,
S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12,
KRT16, UBD, UGT1A6, SI00A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16,
SEN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU,
MAGEA10, DSCRS8, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, TOP2A, and WDR72 in
the non-cancerous cell, wherein a higher level of expression in the sample of one or more of the
markers encoded by genes chosen from LOC650517, FCRLB, IL1A, S100A2, MMPI1,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, TOP2A, and WDR72 in the sample
obtained from the subject compared to the non-cancerous cell indicates that the subject has
bladder cancer. The marker encoded for by the gene can be for example a nucleic acid such as
an RNA molecule encoded for by the gene or a complement of an RNA molecule enoded for by
the gene. The marker may be a protein encoded for by the gene.

[0007] In other embodiments the invention provides a method of detecting bladder
cancer in a subject comprising a) obtaining a sample from a subject b) contacting the sample
obtained from the subject with one or more agents that detect expression of a panel of markers
encoded by the genes LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1AS6,
FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGTT1A6, S100A7, WISP3,
PTHLH, COL10A1l, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDHS3,
CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSI1, KRT6A,
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CXCL9, SERPINBS, DSCR6, TOP2A, and WDR72; ¢) contacting a non-cancerous cell, with
the one or more agents from b); and d) comparing the expression level of the panel of markers
encoded for by the genes LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1AS6,
FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGTT1A6, S100A7, WISP3,
PTHLH, COL10A1l, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDHS3,
CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSI1, KRT6A,
CXCL9, SERPINBS, DSCR6, TOP2A, and WDR72 in the sample obtained from the subject
with the expression level of the panel of markers encoded for by the genes LOC650517,
FCRLB, IL1A, S100A2, MMPI11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B,
BX116033, MMP12, KRTI16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COLI10AI,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 TOP2A, and WDR72, in the non-cancerous cell, wherein a higher level of expression
of the panel of markers encoded for by genes LOC650517, FCRLB, ILL1A, S100A2, MMPI11,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, TOP2A, and WDR726, in the sample
compared to the non-cancerous cell indicates that the subject has bladder cancer.

[0008] In other embodiments the invention provides a method of detecting bladder
cancer in a subject comprising a) obtaining a sample from a subject b) contacting the sample
obtained from the subject with one or more agents that detect expression of a panel of markers
encoded by the genes LOC650517, FCRLB, 1L1A, S100A2, MMP11, S100A7A, UGT1A6,
FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGTT1A6, S100A7, WISP3,
PTHLH, COLO10A1, SERPINB4, UBE2C, SEN, KRT17P3, SERPINBS5, DSCR6, TOP2A, and
WDR72; ¢) contacting a non-cancerous cell, with the one or more agents from b); and d)
comparing the expression level of the panel of markers encoded for by the genes LOC650517,
FCRLB, 1L1A, S100A2, MMPI11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B,
BX116033, MMP12, KRT16, UBD, FCRLB, SERPINBS, DSCR6 UGT1A6, S100A7, WISP3,
PTHLH, COLO10A1, SERPINB4, UBE2C, SEN, KRT17P3, SERPINBS5, DSCR6, TOP2A, and
WDR72 in the sample obtained from the subject with the expression level of the panel of
markers encoded for by the genes LOC650517, FCRLB, 1L1A, S100A2, MMP11, S100A7A,
UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1AS6,
S100A7, WISP3, PTHLH, COLO10A1, SERPINB4, UBE2C, SFN, KRT17P3, SERPINBS,
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DSCR6, TOP2A, and WDR72, in the non-cancerous cell, wherein a higher level of expression
of the panel of markers encoded for by genes LOC650517, FCRLB, 1L1A, S100A2, MMPI11,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COLO10A1, SERPINB4, UBE2C, SFN, KRT17P3
SERPINBS, DSCR6, TOP2A, and WDR72 in the sample compared to the non-cancerous cell
indicates that the subject has bladder cancer.

[0009] In other embodiments the invention provides a method of detecting bladder
cancer in a subject comprising a) obtaining a sample from a subject b) contacting the sample
obtained from the subject with one or more agents that detect expression of a panel of markers
encoded by the genes, UBE2C, FCRLB, COL10A1, MMPI11, TOP2A, and WDR72; c¢)
contacting a non-cancerous cell, with the one or more agents from b); and d) comparing the
expression level of the panel of markers encoded for by the genes UBE2C, FCRLB, COL10AIL,
MMP11, TOP2A, and WDR72 in the sample obtained from the subject with the expression level
of the panel of markers encoded for by the genes UBE2C, FCRLB, COL10A1, MMPI1,
TOP2A, and WDR72, in the non-cancerous cell, wherein a higher level of expression of the
panel of markers encoded for by genes, UBE2C, FCRLB, COL10A1, MMP11, TOP2A, and
WDR?72 in the sample compared to the non-cancerous cell indicates that the subject has bladder
cancer.

[0010] In further embodiments the invention provides a method of detecting bladder
cancer cells in a sample comprising a) obtaining a sample b) contacting the sample obtained in
a) with one or more agents that detect expression of one or more of the markers encoded by
genes chosen from LOC650517, FCRLB, IL1A, S100A2, MMPI11, S100A7A, UGT1A6,
FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGTT1A6, S100A7, WISP3,
PTHLH, COL10A1l, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDHS3,
CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSI1, KRT6A,
CXCL9, SERPINBS, DSCR6 TOP2A, and WDR72; ¢) contacting a non-cancerous cell with the
one or more agents from b); and d) comparing the expression level of one or more of the
markers encoded by genes chosen from LOC650517, FCRLB, IL1A, S100A2, MMPI1,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, TOP2A, and WDR72 in the sample
obtained in a) with the expression level of one or more of the markers encoded by genes chosen

from LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAM&3A, SLC1A6,
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UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10AI,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6, TOP2A, and WDR72, in the non-cancerous cell, wherein a higher level of expression
of one or more of the markers encoded by genes chosen from LOC650517, FCRLB, IL1A,
S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12,
KRT16, UBD, UGT1A6, SI00A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16,
SEN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU,
MAGEA10, DSCRS8, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, TOP2A, and WDR72 in
the sample compared to the non-cancerous cell indicates that the sample contains bladder cancer
cells. The sample may be an in vitro sample or an in vivo sample, or derived from an in vivo
sample.

[0011] With regard to the embodiments described in the preceding paragraphs, the
sample may be any sample as described infra, for example, a bodily fluid, such as blood, serum
orurine. The sample may be a cellular sample or the extract of a cellular sample. The sample
may be a tissue sample. Nucleic acids and/or proteins may be isolated from the sample. Nucleic
acids such as RNA may be transcribed into cDNA. The agent may be one or more molecules
that bind specifically to one or more proteins expressed by the cancer cell or one or more nucleic
acids expressed by the cell. For example, the agent may be a protein such as an antibody that
binds specifically to the protein expressed by one of the marker genes identified infra. The agent
may be one or more nucleic acids that hybridize to a nucleic acid expressed by the cancer cell.
The nucleic acid expressed by the cancer cell may be an RNA molecule, e.g. an mRNA
molecule. The nucleic acid molecule that hybridizes to the nucleic acid expressed by the cancer
cell may be a DNA molecule, such as a DNA probe.

[0012] In still other embodiments the invention provides a composition of matter useful
in distinguishing a bladder cancer cell from a non-cancerous cell comprising one or more
molecules that specifically bind to a molecule expressed at higher levels by a bladder cancer cell
compared to a non-cancer cell. As an example, the composition may comprise a protein, that
binds to one or more molecules expressed by the bladder cancer cell at higher levels compared
to the non-cancer cell. As another example, the composition may comprise a nucleic acid that
binds to one or more molecules expressed by the bladder cancer cell at higher levels compared
to the non-cancer cell.

[0013] In some embodiments the invention provides a composition of matter comprising

one or more proteins, such as an antibody, that specifically binds to a molecule expressed by a
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bladder cancer cell chosen from the markers encoded by the SEQ ID NOS: 1-41. The molecule
expressed by the bladder cancer cell may be expressed by the cancer cell at a level that is higher
than the level expressed by a non-cancerous cell.

[0014] In some embodiments the invention provides a composition of matter comprising
one or more proteins, such as an antibody, that specifically binds to a molecule expressed by a
bladder cancer cell chosen from the markers encoded by the genes UBE2C, FCRLB, COL10AT,
MMP11, TOP2A, and WDR72. The molecule expressed by the bladder cancer cell may be
expressed by the cancer cell at a level that is higher than the level expressed by a non-cancerous
cell.

[0015] In some embodiments the invention provides a composition of matter comprising
one or more proteins, such as an antibody, that specifically binds to a molecule expressed by a
bladder cancer cell chosen from the markers encoded by the genes LOC650517, FCRLB, 1L1A,
S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12,
KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COLO10A1, SERPINB4, UBE2C, SFN,
SERPINBS, DSCR6, TOP2A, and WDR72. The molecule expressed by the bladder cancer cell
may be expressed by the cancer cell at a level that is higher than the level of the same marker
expressed by a non-cancerous cell.

[0016] In further embodiments the invention provides a composition of matter
comprising a plurality of proteins, such as a plurality antibodies, that specifically binds to a
panel of molecules expressed by a bladder cancer cell wherein the panel of markers comprises
molecule encoded by the genes LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A,
UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRTI16, UBD, UGT1AS6,
S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3,
VGLL1, CDH3, CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS,
GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, TOP2A, and WDR72. The panel of markers
may be expressed at a level that is higher than the level of the panel of markers in a non-
cancerous cell.

[0017] In further embodiments the invention provides a composition of matter
comprising a plurality of proteins, such as a plurality antibodies, that specifically binds to a
panel of molecules expressed by a bladder cancer cell wherein the panel of markers comprises
molecule encoded by the genes LOC650517, FCRLB, 1L1A, S100A2, MMP11, S100A7A,
UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRTI16, UBD, UGT1AS6,
S100A7, WISP3, PTHLH, COLO10A1, SERPINB4, UBE2C, SFN, K SERPINB5, DSCR6
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RT17P3, TOP2A, and WDR72. The panel of markers may be expressed at a level that is higher
than the level of the panel of markers in a non-cancerous cell.

[0018] In certain embodiments the invention provides a composition of matter
comprising a protein, such as an antibody, that specifically binds to a molecule expressed by an
bladder cancer cell chosen from a molecule encoded by one or more of the genes chosen from
LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6,
UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10AI,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 TOP2A, and WDR72. The molecule expressed by the bladder cancer cell may be
expressed by the bladder cancer cell at level that is higher than the level expressed by a non-
cancerous cell.

[0019] In other embodiments the invention provides a composition of matter comprising
a nucleic acid that specifically binds to a molecule, such as an mRNA molecule, expressed by a
bladder cancer cell wherein the molecule is chosen from a marker encoded for by the genes
listed in SEQ ID NOS: 1-40. The molecule expressed by the bladder cancer cell may be
expressed by the bladder cancer cell at level that is higher than the level expressed by a non-
cancerous cell.

[0020] [0018] In other embodiments the invention provides a composition of matter
comprising a nucleic acid that specifically binds to a molecule, such as an mRNA molecule,
expressed by a bladder cancer cell wherein the molecule is chosen from a marker encoded for by
the genes UBE2C, FCRLB, COL10A1, MMP11, TOP2A, and WDR72. The molecule
expressed by the bladder cancer cell may be expressed by the bladder cancer cell at level that is
higher than the level expressed by a non-cancerous cell.

[0021] In other embodiments the invention provides a composition of matter comprising
a nucleic acid that specifically binds to a molecule, such as an mRNA molecule, expressed by a
bladder cancer cell wherein the molecule is chosen from a marker encoded for by the genes
LOC650517, FCRLB, 1L1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1AS6,
UPK3B, BX116033, MMPI12, KRT16, UBD, UGTI1A6, S100A7, WISP3, PTHLH,
COLO10A1, SERPINB4, UBE2C, SEN, KRT17P3 SERPINBS, DSCR6, TOP2A, and WDR72.
The molecule expressed by the bladder cancer cell may be expressed by the cancer cell at level
that is higher than the level expressed by a non-cancerous cell.

[0022] In still further embodiments the invention provides a method of determining if a

bladder cancer in a subject is advancing comprising a) measuring the expression level of one or
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more markers associated with bladder cancer at a first time point; b) measuring the expression
level of the one or more markers measured in a) at a second time point, wherein the second time
point is subsequent to the first time point; and ¢) comparing the expression level measured in a)
and b), wherein an increase in the expression level of the one or more markers in b) compared to
a) indicates that the subject’s bladder cancer is advancing. Suitable markers include those
markers encoded for by the genes provided in SEQ ID NOS: 1-40 and/or SEQ ID NO 41. In
some embodiments a suitable marker may be chosen from the genes UBE2C, FCRLB,
COL10A1, MMP11, TOP2A, and WDR72.

[0023] In some embodiments the invention provides a method of determining if a
bladder cancer in a subject is advancing comprising a) measuring the expression level of the
panel of markers encoded for by the genes LOC650517, FCRLB, 1L1A, S100A2, MMP11,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COLO10A1, SERPINB4, UBE2C, SFN, KRT17P3,
SERPINBS, DSCR6, TOP2A, and WDR72 at a first time point; b) measuring the expression
level of the markers measured in a) at a second time point, wherein the second time point is
subsequent to the first time point; and ¢) comparing the expression level measured in a) and b),
wherein an increase in the expression level of the markers at the second time point compared to
the first time point indicates that the subject’s bladder cancer is advancing.

[0024] In some embodiments the invention provides antigens (i.e. cancer-associated
polypeptides) associated with bladder cancer as targets for diagnostic and/or therapeutic
antibodies. In some embodiments, the antigen may be chosen from a protein encoded by, a gene
listed in SEQ ID NOS: 1-40, a fragment thereof, or a combination of proteins encoded by a gene
listed in SEQ ID NOS 1-40 and/or SEQ ID NO 41. In some embodiments the antigen may be
chosen from a protein (or fragment thereof) encoded for by genes UBE2C, FCRLB, COL10AI,
MMP11, TOP2A, and WDR72.

[0025] In some embodiments the invention provides antigens (i.e. cancer-associated
polypeptides) associated with bladder cancer as targets for diagnostic and/or therapeutic
antibodies. In some embodiments, the antigen may include a panel of proteins encoded by the
genes LOC650517, FCRLB, 1L1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A,
SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH,
COLO10A1, SERPINB4, UBE2C, SFN, KRT17P3, SERPINBS5, DSCR6, TOP2A, and WDR72
or a fragment thereof.

[0026] In yet other embodiments the invention provides a method of eliciting an immune

response to a bladder cancer cell comprising contacting a subject with a protein or protein
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fragment that is expressed by a bladder cancer cell thereby eliciting an immune response to the
bladder cancer cell. As an example the subject may be contacted intravenously or
intramuscularly with protein or protein fragment.

[0027] In further embodiments the invention provides a method of eliciting an immune
response to a bladder cancer cell comprising contacting a subject with one or more proteins or
protein fragments that is encoded by a gene chosen from the genes listed in SEQ ID NOS: 1-40,
and/or SEQ ID NO: 41, thereby eliciting an immune response to a bladder cancer cell. As an
example the subject may be contacted with the protein or the protein fragment intravenously or
intramuscularly.

[0028] In further embodiments the invention provides a method of eliciting an immune
response to a bladder cancer cell comprising contacting a subject with one or more proteins or
protein fragments that is encoded by a gene chosen from the genes UBE2C, FCRLB, COL10A1,
MMP11, TOP2A, and WDR72, thereby eliciting an immune response to a bladder cancer cell.
As an example the subject may be contacted with the protein or the protein fragment
intravenously or intramuscularly.

[0029] In yet other embodiments the invention provides a kit for detecting bladder
cancer cells in a sample. The kit may comprise one or more agents that detect expression of any
the cancer associated sequences disclosed infra e.g. SEQ ID NOS 1-41. The agents may bind to
one or more of the cancer associated sequences disclosed infra. The kit may include agents that
are proteins and/or nucleic acids for example. In one embodiment the kit provides a plurality of
agents. The agents may be able to detect the panel of markers encoded by the genes comprising
LOC650517, FCRLB, IL1A, S100A2, MMPI11, S100A7A, UGT1A6, FAMS3A, SLC1A6,
UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10AIL,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 TOP2A, and WDR72, or a complement thereof. The agent may comprise a detectable
substance.

[0030] In yet other embodiments the invention provides a kit for detecting bladder
cancer cells in a sample. The kit may comprise one or more agents that detect expression of any
the cancer associated sequences disclosed infra. The kit may include agents that are proteins
and/or nucleic acids for example. In one embodiment the kit provides a plurality of agents. The
agents may be able to detect the panel of markers encoded by the genes comprising
LOC650517, FCRLB, 1L1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1AS6,
UPK3B, BX116033, MMPI12, KRT16, UBD, UGTI1A6, S100A7, WISP3, PTHLH,
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COLO10A1, SERPINB4, UBE2C, SFN, KRT17P3, SERPINBS5, DSCR6, TOP2A, and WDR72
or a complement thereof. The agent may comprise a detectable substance.

[0031] In still other embodiments the invention provides a kit for detecting bladder
cancer in a sample comprising a plurality of agents that specifically bind to a molecule encoded
for by the genes LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGTI1AS6,
FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGTT1A6, S100A7, WISP3,
PTHLH, COL10A1l, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDHS3,
CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSI1, KRT6A,
CXCL9, SERPINBS, DSCR6, TOP2A, and WDR72. The agent may comprise a detectable
substance.

[0032] In other embodiments the invention provides a kit for detection of bladder cancer
in a sample obtained from a subject. The kit may comprise one or more agents that bind
specifically to a molecule expressed specifically by a bladder cancer cell, e.g. one or more of the
markers encoded for by SEQ ID NOS; 1-41. The kit may comprise one or more containers and
instructions for determining if the sample is positive for cancer. The kit may optionally contain
one or more multiwell plates, a detectable substance such as a dye, a radioactively labeled
molecule, a chemiluminescently labeled molecule and the like. The detectible substance may be
linked the agent that specifically binds to a molecule expressed by a bladder cancer cell. The kit
may further contain a positive control (e.g. one or more bladder cancer cells; or specific known
quantities of the molecule expressed by the bladder cancer cell) and a negative control (e.g. a
tissue or cell sample that is non-cancerous). The agent may comprise a detectable substance.

[0033] In certain embodiments the invention provides a kit comprising a plurality of
antibodies. The plurality of antibodies may bind to one or more proteins encoded for by a gene
chosen from LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A,
SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH,
COL10A1, SERPINB4, UBE2C, BTBDI16, SFN, KRT17pP3, VGLLI1, CDH3, CXCLI10,
S100A9, GIB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9,
SERPINBS, DSCR6, TOP2A, and WDR72. The antibodies may comprise a detectable
substance.

[0034] In certain embodiments the invention provides a kit comprising a plurality of
antibodies. The plurality of antibodies may bind to one or more proteins encoded for by a gene
chosen from UBE2C, FCRLB, COL10A1, MMP11, TOP2A, and WDR72. The antibodies may

comprise a detectable substance.
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[0035] In certain embodiments the invention provides a kit comprising a plurality
ofoligonucleotides. The plurality of oligonucleotides may bind to one or more nucleic acids,
e.g. RNA encoded for by a gene chosen from LOC650517, FCRLB, IL1A, S100A2, MMPI11,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, TOP2A, and WDR72. The
oligonucleotides may comprise a detectable substance.

[0036] In certain embodiments the invention provides a kit comprising a plurality
oligonucleotides. The plurality of oligonucleotides may bind to one or more nucleic acids, e.g.
RNA encoded for by a gene chosen from UBE2C, FCRLB, COL10A1, MMP11, TOP2A, and
WDR72. The oligonucleotides may comprise a detectable substance.

[0037] In some embodiments the invention provides a kit for the detection of bladder
cancer comprising one or more agents that specifically bind one or more markers encoded by
genes chosen from a gene disclosed infra., e.g., LOC650517, FCRLB, IL1A, S100A2, MMP11,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRTI16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS5, DSCR6 TOP2A, and WDR72. The agent may
be a protein, such as an antibody. Alternatively, the agent may be a nucleic such as a DNA
molecule or an RNA molecule. The kit may comprise one or more containers and instructions
for determining if the sample is positive for cancer. The kit may optionally contain one or more
multiwell plates, a detectable substance such as a dye, a radioactively labeled molecule, a
chemiluminescently labeled molecule and the like. The detectable substance may be linked to
the agent that specifically binds the one or more markers disclosed infra. The kit may further
contain a positive control (e.g. one or more bladder cancer cells; or specific known quantities of
the molecule expressed by the bladder cancer cell) and a negative control (e.g. a tissue or cell
sample that is non-cancerous). As an example the kit may take the form of an ELISA or a DNA
microarray. In some embodiments the kit may include one or more antibodies suitable for use
in a fluorescent activated cell sorter, e.g. use in flow cytometry.

[0038] Some embodiments are directed to a method of treating bladder cancer in a
subject, the method comprising administering to a subject in need thereof a therapeutic agent
modulating the activity of a bladder cancer associated protein, wherein the cancer associated

protein is encoded by gene listed in SEQ ID NOS: 1-40 and/or SEQ ID NO 41, homologs
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thereof, combinations thereof, or a fragment thereof. In some embodiments, the therapeutic
agent binds to the cancer associated protein. In some embodiments, the therapeutic agent is an
antibody. In some embodiments, the antibody may be a monoclonal antibody or a polyclonal
antibody. In some embodiments, the antibody is a humanized or human antibody. In some
embodiments the antibody may be conjugated with a drug or a toxin.

[0039] In some embodiments, a method of treating bladder cancer in a subject may
comprise administering to a subject in need thereof a therapeutic agent that modulates the
expression of one or more genes chosen from those listed in SEQ ID NOS: 1-40, and/or SEQ ID
NO: 41, fragments thereof, homologs thereof, and/or complements thereof.

[0040] In further embodiments, the invention provides a method of treating bladder
cancer may comprise a gene knockdown of one or more genes listed in SEQ ID NOS: 1-40,
fragments thereof, homologs thereof, and or compliments thereof.

[0041] In still other embodiments, the present invention provides methods of screening
a drug candidate for activity against bladder cancer, the method comprising: (a) contacting a cell
that expresses one or more bladder cancer associated genes chosen from those listed in SEQ ID
NOS: 1-40 and/or SEQ ID NO: 41 with a drug candidate; (b) detecting an effect of the drug
candidate on expression of the one or more bladder cancer associated genes in the cell from a);
and (c) comparing the level of expression of one or more of the genes recited in a) in the
absence of the drug candidate to the level of expression of the one or more genes recited in a) in
the presence of the drug candidate; wherein a decrease in the expression of the bladder cancer
associated gene in the presence of the drug candidate indicates that the candidate has activity
against bladder cancer.

[0042] In some embodiments, the present invention provides methods of visualizing a
bladder cancer tumor comprising a) targeting one or more bladder cancer associated proteins
with a labeled molecule that binds specifically to the cancer tumor, wherein the bladder cancer
associated protein is selected from a protein encoded for by one or more genes chosen from
those listed in SEQ ID NOS: 1-40 and/or SEQ ID NO: 41; and b) detecting the labeled
molecule, wherein the labeled molecule visualizes the tumor. Visualization may be done in
Vivo, Or in Vvitro.

[0043] In yet other embodiments the invention provides methods of visualizing a
bladder cancer tumor comprising a) targeting one or more bladder cancer associated genes, e.g.
one or more genes encoded for by SEQ ID NOS: 1-40, with a labeled molecule, such as a

nucleic acid that binds specifically to the cancer tumor genes chosen from those listed in SEQ
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ID NOS: 1-40; and b) detecting the labeled molecule, wherein the labeled molecule visualizes
the tumor. Visualization may be done in vivo, or in vitro.
DESCRIPTION OF DRAWINGS
[0044] For a fuller understanding of the nature and advantages of the present invention,
reference should be had to the following detailed description taken in connection with the

accompanying drawings, in which:

[0045] FIG
[0046] FIG
[0047] FIG
[0048] FIG
[0049] FIG
[0050] FIG
[0051] FIG
[0052] FIG
[0053] FIG

[0054] FIG.
[0055] FIG.
[0056] FIG.
[0057] FIG.
[0058] FIG.
[0059] FIG.
[0060] FIG.
[0061] FIG.
[0062] FIG.
[0063] FIG.
[0064] FIG.
[0065] FIG.
[0066] FIG.
[0067] FIG.
[0068] FIG.
[0069] FIG.
[0070] FIG.
[0071] FIG.
[0072] FIG.

. 1 shows the expression of LOC650517 in bladder tumors v. normal tissues.
. 2 shows the expression of FCRLB in bladder tumors v. normal tissues.

. 3 shows the expression of IL1A in bladder tumors v. normal tissues.

. 4 shows the expression of SI00A2 in bladder tumors v. normal tissues.

. 5 shows the expression of MMP11 in bladder tumors v. normal tissues.

. 6 shows the expression of SI00A7A in bladder tumors v. normal tissues.

. 7 shows the expression of UGT1A6 in bladder tumors v. normal tissues.

. 8 shows the expression of FAMS83A in bladder tumors v. normal tissues.

. 9 shows the expression of SLC1A6 in bladder tumors v. normal tissues.

10 shows the expression of UPK3B in bladder tumors v. normal tissues.

11 shows the expression of BX116033 in bladder tumors v. normal tissues.
12 shows the expression of MMP12 in bladder tumors v. normal tissues.

13 shows the expression of KRT16 in bladder tumors v. normal tissues.

14 shows the expression of UBD in bladder tumors v. normal tissues.

15 shows the expression of UGT1A6 in bladder tumors v. normal tissues.
16 shows the expression of SI00A7 in bladder tumors v. normal tissues.

17 shows the expression of WISP3 in bladder tumors v. normal tissues.

18 shows the expression of PITHLH in bladder tumors v. normal tissues.

19 shows the expression of COLO10A1 in bladder tumors v. normal tissues.
20 shows the expression of SERPINB4 in bladder tumors v. normal tissues.
21 shows the expression of UBE2C in bladder tumors v. normal tissues.

22 shows the expression of SFN in bladder tumors v. normal tissues.

23 shows the expression of KRT17P3 in bladder tumors v. normal tissues.
24 shows the expression of MMP11 in bladder tumors v. normal tissues.
25 shows the expression of MMP12 in bladder tumors v. normal tissues.
26 shows the expression of COL10Alin bladder tumors v. normal tissues.
27 shows the expression of KRT6A in bladder tumors v. normal tissues.

28 shows the expression of SFN in bladder tumors v. normal tissues.
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[0073] FIG. 29 shows the expression of FCRLB in bladder tumors v. normal tissues.

[0074] FIG. 30 shows the expression of SERPINBS in bladder tumors v. normal tissues.

[0075] FIG. 31 shows the expression of IIL1 A in bladder tumors v. normal tissues.

[0076] FIG. 32 shows the expression of KRT16in bladder tumors v. normal tissues.

[0077] FIG. 33 shows the expression of SLC1A6 in bladder tumors v. normal tissues.

[0078] FIG. 34 shows the expression of STO0A2 in bladder tumors v. normal tissues.

[0079] FIG. 35 shows the expression of STOOA7A in bladder tumors v. normal tissues.

[0080] FIG. 36 shows the expression of DSCR6 in bladder tumors v. normal tissues.

[0081] FIG. 37 shows the expression of UBE2C in bladder tumors v. normal tissues.

[0082] FIG. 38 shows the expression of MMP11 in bladder tumors v. normal tissues.

[0083] FIG. 39 shows the expression of COL10A1 in bladder tumors v. normal tissues.

[0084] FIG. 40 is an agarose gel showing expression of COL10A, MMP11, SFN, and
FCRLB in the urine of bladder cancer patients.

[0085] FIG. 41 an immunofluorescent microscopy image and shows that MMP11 is
detectible in bladder cancer samples, but not in normal bladder tissue.

[0086] FIG 42 shows WDR72 mRNA expression by Illumina microarray. Samples are
MB_3946 (normal bladder tissue) and MB_3933 (bladder cancer tissue).

[0087] FIG 43 shows WDR72 mRNA expression by 1-step qRT-PCR. Samples are
MB_3946 (normal bladder tissue) and MB_3933 (bladder cancer tissue).

[0088] FIG 44 shows WDR72 mRNA expression in normal and bladder cancer tissues
measured by qRT-PCR. WDR72 expression levels of four histologically normal (N1-N4) and 20
bladder cancer tissues (C1-C20) were normalized to GAPDH expression levels, and are
expressed as 27(-delta Ct) values. Input cDNA samples were obtained as a TissueScanTM
cDNA Array (Bladder Cancer, Panel I, Origene). WDR72: primers: MP3-F-WDR72, MP3-R-
WDR72, and probe: MP3-P-WDR72-FAM. GAPDH: primers: MP4-F-GAPDH, MP4-R-
GAPDH, and probe: MP4-P-GAPDH-Cys5.

[0089] FIG 45 shows WDR72 and TOP2A mRNA expression in human bladder cancer
SCaBER cells spiked into 50 ml-aliquots of human urine from a healthy individual. A. Ct values
for the WDR72 and GAPDH duplex assay. B. Ct values for the TOP2A and GAPDH duplex
assay. C. GAPDH-normalized WDR72 and TOP2A expression levels. The WDR72-GAPDH
assay may detect 100 SCaBER cells per 50 ml of urine. D. SCaBER detection by combining the
WDR72-GAPDH and TOP2A-GAPDH assays.

[0090] FIG 46 shows Ct values of the WDR72-GAPDH assay with 100 ml of urine from
a healthy individual using the ZR Urine RNA Isolation Kit method with substitution of the
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syringe part (urine manually pressed through a filter attached to the syringe) by a 0.2 micron
vacuum sterile filtration device step (Nalgene).

[0091] FIG 47 demonstrates that WDR72 can be detected linearly by qRT-PCR using
primers specific for WDR72.

[0092] FIG 48 shows that WDR72 is expressed at higher levels in bladder tumor tissue
compared to normal bladder samples as measured by gRT-PCR.

[0093] FIG 49 shows that WDR72 is detected by qRT-PCR when human urine is spiked
with RNA.

[0094] FIG 50 shows that WDR72 is expressed at higher levels in bladder tumor
samples compared to normal bladder samples when measured by the commercially available
Flexscript LDA assay.

DETAILED DESCRIPTION

[0095] Before the present compositions and methods are described, it is to be understood
that this invention is not limited to the particular processes, compositions, or methodologies
described, as these may vary. It is also to be understood that the terminology used in the
description is for the purpose of describing the particular versions or embodiments only, and is
not intended to limit the scope of the present invention which will be limited only by the
appended claims. Unless defined otherwise, all technical and scientific terms used herein have
the same meanings as commonly understood by one of ordinary skill in the art. Although any
methods and materials similar or equivalent to those described herein can be used in the practice
or testing of embodiments of the present disclosure, the preferred methods, devices, and
materials are now described. Nothing herein is to be construed as an admission that the
invention is not entitled to antedate such disclosure by virtue of prior invention.

(13 LYY
a,

[0096] As used herein, the singular forms an,” and “the” include plural reference
unless the context clearly dictates otherwise. Thus, for example, reference to a “therapeutic” is
a reference to one or more therapeutics and equivalents thereof known to those skilled in the art,
and so forth.

[0097] As used herein, the term “about” means plus or minus 10% of the numerical
value of the number with which it is being used. Therefore, about 50% means in the range of
45% to 55%.

[0098] “Administering,” when used in conjunction with a therapeutic, means to
administer a therapeutic directly into or onto a target tissue or to administer a therapeutic to a

patient whereby the therapeutic treats the tissue to which it is targeted. Thus, as used herein, the

term “administering,” when used in conjunction with a therapeutic, can include, but is not



WO 2015/013233 PCT/US2014/047535
16

limited to, providing the therapeutic into or onto the target tissue; providing the therapeutic
systemically to a patient by, e.g., intravenous injection whereby the therapeutic reaches the
target tissue; providing the therapeutic in the form of the encoding sequence thereof to the target
tissue (e.g., by so-called gene-therapy techniques). “Administering” a composition may be
accomplished by oral administration, intravenous injection, intraperitoneal injection,
intramuscular injection, subcutaneous injection, transdermal diffusion or electrophoresis, local
injection, extended release delivery devices including locally implanted extended release
devices such as bioerodible or reservoir-based implants, as protein therapeutics or as nucleic
acid therapeutic via gene therapy vectors, topical administration, or by any of these methods in
combination with other known techniques. Such combination techniques include, without
limitation, heating, radiation and ultrasound.

[0099] “Agent” as used herein refers to a molecule that specifically binds to a cancer
associated sequence or a molecule encoded for by a cancer associated sequence or a receptor
that binds to a molecule encoded for by a cancer associated sequence. Examples of agents
include nucleic acid molecules, such as DNA and proteins, such as antibodies. The agent may
be linked with a label or detectible substance as described infra. The agent may be linked with a
therapeutic agent or a toxin.

[00100] The term “amplify” as used herein means creating an amplification product
which may include, for example, additional target molecules, or target-like molecules or
molecules complementary to the target molecule, which molecules are created by virtue of the
presence of the target molecule in the sample. In the situation where the target is a nucleic acid,
an amplification product can be made enzymatically with DNA or RNA polymerases or reverse
transcriptases, or any combination thereof.

[00101] The term “animal,” “patient” or “subject” as used herein includes, but is not
limited to, humans, non-human primates and non-human vertebrates such as wild, domestic and
farm animals including any mammal, such as cats, dogs, cows, sheep, pigs, horses, rabbits,

LAY

rodents such as mice and rats. In some embodiments, the term “subject,” “patient” or “animal”

E NI

refers to a male. In some embodiments, the term “subject,” “patient” or “animal” refers to a
female.

[00102] The term “antibody”, as used herein, means an immunoglobulin or a part
thereof, and encompasses any polypeptide comprising an antigen-binding site regardless of the
source, method of production, or other characteristics. The term includes for example,

polyclonal, monoclonal, monospecific, polyspecific, humanized, single-chain, chimeric,
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synthetic, recombinant, hybrid, mutated, and CDR-grafted antibodies. A part of an antibody can
include any fragment which can bind antigen, for example, an Fab, F (ab’)>, Fv, scFv.

[00103] The term “biological sources” as used herein refers to the sources from
which the target polynucleotides or proteins or peptide fragments may be derived. The source
can be of any form of “sample” as described infra, including but not limited to, cell, tissue or
fluid. “Different biological sources” can refer to different cells/tissues/organs of the same
individual, or cells/tissues/organs from different individuals of the same species, or
cells/tissues/organs from different species.

[00104] The term “capture reagent” refers to a reagent, for example an antibody or
antigen binding protein, capable of binding a target molecule or analyte to be detected in a
sample.

[00105] The term “gene expression result” refers to a qualitative and/or quantitative
result regarding the expression of a gene or gene product. Any method known in the art may be
used to quantitate a gene expression result. The gene expression result can be an amount or
copy number of the gene, the RNA encoded by the gene, the mRNA encoded by the gene, the
protein product encoded by the gene, or any combination thereof. The gene expression result
can also be normalized or compared to a standard. The gene expression result can be used, for
example, to determine if a gene is expressed, overexpressed, or differentially expressed in two
or more samples by comparing the gene expression results from 2 or more samples or one or
more samples with a standard or a control.

[00106] The term “homology,” as used herein, refers to a degree of complementarity.
There may be partial homology or complete homology. The word “identity” may substitute for
the word “homology.” A partially complementary nucleic acid sequence that at least partially
inhibits an identical sequence from hybridizing to a target nucleic acid is referred to as
“substantially homologous.” The inhibition of hybridization of the completely complementary
nucleic acid sequence to the target sequence may be examined using a hybridization assay
(Southern or northern blot, solution hybridization, and the like) under conditions of reduced
stringency. A substantially homologous sequence or hybridization probe will compete for and
inhibit the binding of a completely homologous sequence to the target sequence under
conditions of reduced stringency. 'This is not to say that conditions of reduced stringency are
such that non-specific binding is permitted, as reduced stringency conditions require that the
binding of two sequences to one another be a specific (i.e., a selective) interaction. The absence
of non-specific binding may be tested by the use of a second target sequence which lacks even a

partial degree of complementarity (e.g., less than about 30% homology or identity). In the
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absence of non-specific binding, the substantially homologous sequence or probe will not
hybridize to the second non-complementary target sequence.

[00107]  As used herein, the term “hybridization” or “hybridizing” refers to hydrogen
bonding, which may be Watson-Crick, Hoogsteen or reversed Hoogsteen hydrogen bonding
between complementary nucleoside or nucleotide bases. For example, adenine and thymine are
complementary nucleobases which pair through the formation of hydrogen bonds.
“Complementary,” as used herein in reference to nucleic acid molecules refers to the capacity
for precise pairing between two nucleotides. For example, if a nucleotide at a certain position of
an oligonucleotide is capable of hydrogen bonding with a nucleotide at the same position of a
DNA or RNA molecule, then the oligonucleotide and the DNA or RNA are considered to be
complementary to each other at that position. The oligonucleotide and the DNA or RNA are
complementary to each other when a sufficient number of corresponding positions in each
molecule are occupied by nucleotides which can hydrogen bond with each other. Thus,

E

“specifically hybridizable” and ‘“complementary” are terms which are used to indicate a
sufficient degree of complementarity or precise pairing such that stable and specific binding
occurs between the oligonucleotide and the DNA or RNA target. It is understood in the art that a
nucleic acid sequence need not be 100% complementary to that of its target nucleic acid to be
specifically hybridizable. A nucleic acid compound is specifically hybridizable when there is
binding of the molecule to the target, and there is a sufficient degree of complementarity to
avoid non-specific binding of the molecule to non-target sequences under conditions in which
specific binding is desired, i.e., under physiological conditions in the case of in vivo assays or
therapeutic treatment, and in the case of in vitro assays, under conditions in which the assays are
performed.

[00108] The term “inhibiting” includes the administration of a compound of the
present disclosure to prevent the onset of the symptoms, alleviating the symptoms, or
eliminating the disease, condition or disorder. The term “inhibiting” may also refer to lowering
the expression level of gene, such as a gene encoding a cancer associated sequence. Expression
level of RNA and/or protein may be lowered.

[00109] The term “label” and/or detectible substance refer to a composition capable
of producing a detectable signal indicative of the presence of the target polynucleotide or a
polypeptide or protein in an assay sample. Suitable labels include radioisotopes, nucleotide
chromophores, enzymes, substrates, fluorescent molecules, chemiluminescent moieties,
magnetic particles, bioluminescent moieties, and the like. As such, a label is any composition

detectable by a device or method, such as, but not limited to, a spectroscopic, photochemical,
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biochemical, immunochemical, electrical, optical, chemical detection device or any other
appropriate device. In some embodiments, the label may be detectable visually without the aid
of a device. The term “label” is used to refer to any chemical group or moiety having a
detectable physical property or any compound capable of causing a chemical group or moiety to
exhibit a detectable physical property, such as an enzyme that catalyzes conversion of a
substrate into a detectable product. The term “label” also encompasses compounds that inhibit
the expression of a particular physical property. The label may also be a compound that is a
member of a binding pair, the other member of which bears a detectable physical property.

[00110] A “microarray” is a linear or two-dimensional array of, for example, discrete
regions, each having a defined area, formed on the surface of a solid support. The density of the
discrete regions on a microarray is determined by the total numbers of target polynucleotides to
be detected on the surface of a single solid phase support, preferably at least about 50/cm ? more
preferably at least about 100/cm?, even more preferably at least about 500/cm?, and still more
preferably at least about 1,000/cm?. As used herein, a DNA microarray is an array of
oligonucleotide primers placed on a chip or other surfaces used to identify, amplify, detect, or
clone target polynucleotides. Since the position of each particular group of primers in the array
is known, the identities of the target polynucleotides can be determined based on their binding to
a particular position in the microarray.

[00111] As used herein, the term “naturally occurring” refers to sequences or
structures that may be in a form normally found in nature. “Naturally occurring” may include
sequences in a form normally found in any animal.

[00112] The wuse of “nucleic acid,” “polynucleotide” or “oligonucleotide” or
equivalents herein means at least two nucleotides covalently linked together. In some
embodiments, an oligonucleotide is an oligomer of 6, 8, 10, 12, 20, 30 or up to 100 nucleotides.
In some embodiments, an oligonucleotide is an oligomer of at least 6, 8, 10, 12, 20, 30, 40, 50,
60, 70, 80, 90, 100, 150, 200, 300, 400, or 500 nucleotides. A “polynucleotide” or
“oligonucleotide” may comprise DNA, RNA, PNA or a polymer of nucleotides linked by
phosphodiester and/or any alternate bonds.

[00113] As used herein, the term “optional” or “optionally” refers to embodiments
where the subsequently described structure, event or circumstance may or may not occur, and
that the description includes instances where the event occurs and instances where it does not.

EE Y

[00114] The phrases “percent homology,” “% homology,” “percent identity,” or “%
identity” refer to the percentage of sequence similarity found in a comparison of two or more

amino acid or nucleic acid sequences. Percent identity can be determined electronically, e.g., by
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using the MEGALIGN program (LASERGENE software package, DNASTAR). The
MEGALIGN program can create alignments between two or more sequences according to
different methods, e.g., the Clustal Method. (Higgins, D. G. and P. M. Sharp (1988) Gene
73:237-244.) The Clustal algorithm groups sequences into clusters by examining the distances
between all pairs. The clusters are aligned pairwise and then in groups. The percentage
similarity between two amino acid sequences, e.g2., sequence A and sequence B, is calculated by
dividing the length of sequence A, minus the number of gap residues in sequence A, minus the
number of gap residues in sequence B, into the sum of the residue matches between sequence A
and sequence B, times one hundred. Gaps of low or of no homology between the two amino
acid sequences are not included in determining percentage similarity. Percent identity between
nucleic acid sequences can also be calculated by the Clustal Method, or by other methods
known in the art, such as the Jotun Hein Method. (See, e.g., Hein, J. (1990) Methods Enzymol.
183:626-645.) Identity between sequences can also be determined by other methods known in
the art, e.g., by varying hybridization conditions.

[00115] By “pharmaceutically acceptable”, it is meant the carrier, diluent or excipient
must be compatible with the other ingredients of the formulation and not deleterious to the
recipient thereof.

[00116] “Recombinant protein,” as used herein, means a protein made using
recombinant techniques, for example, but not limited to, through the expression of a
recombinant nucleic acid as depicted infra. A recombinant protein may be distinguished from
naturally occurring protein by at least one or more characteristics. For example, the protein may
be isolated or purified away from some or all of the proteins and compounds with which it is
normally associated in its wild type host, and thus may be substantially pure. For example, an
isolated protein is unaccompanied by at least some of the material with which it is normally
associated in its natural state, preferably constituting at least about 0.5%, more preferably at
least about 5% by weight of the total protein in a given sample. A substantially pure protein
comprises about 50-75%, about 80%, or about 90%. In some embodiments, a substantially pure
protein comprises about 80-99%, 85-99%, 90-99%, 95-99%, or 97-99% by weight of the total
protein. A recombinant protein can also include the production of a cancer associated protein
from one organism (e.g. human) in a different organism (e.g. yeast, E. coli, or the like) or host
cell. Alternatively, the protein may be made at a significantly higher concentration than is
normally seen, through the use of an inducible promoter or high expression promoter, such that

the protein is made at increased concentration levels. Alternatively, the protein may be in a
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form not normally found in nature, as in the addition of an epitope tag or amino acid
substitutions, insertions and deletions, as discussed herein.

[00117] As used herein, the term “sample” refers to composition that is being tested
or treated with a reagent, agent, capture reagent, binding partner and the like. Samples may be
obtained from subjects. In some embodiments, the sample may be blood, plasma, serum, or
any combination thereof. A sample may be derived from blood, plasma, serum, or any
combination thereof. Other typical samples include, but are not limited to, any bodily fluid
obtained from a mammalian subject, tissue biopsy, sputum, lymphatic fluid, blood cells (e.g.,
peripheral blood mononuclear cells), tissue or fine needle biopsy samples, urine, peritoneal
fluid, colostrums, breast milk, fetal fluid, fecal material, tears, pleural fluid, or cells therefrom.
The sample may be processed in some manner before being used in a method described herein,
for example a particular component to be analyzed or tested according to any of the methods
described infra. One or more molecules may be isolated from a sample.

[00118] The terms “specific binding,” “specifically binds,” and the like, refer to
instances where two or more molecules form a complex that is measurable under physiologic or
assay conditions and is selective. An antibody or antigen binding protein or other molecule is
said to “specifically bind” to a protein, antigen, or epitope if, under appropriately selected
conditions, such binding is not substantially inhibited, while at the same time non-specific
binding is inhibited. Specific binding is characterized by a high affinity and is selective for the
compound, protein, epitope, or antigen. Nonspecific binding usually has a low affinity.
Examples of specific binding include the binding of enzyme and substrate, an antibody and its
antigenic epitope, a cellular signaling molecule and its respective cell receptor.

[00119] As used herein, a polynucleotide “derived from™ a designated sequence
refers to a polynucleotide sequence which is comprised of a sequence of approximately at least
about 6 nucleotides, preferably at least about 8 nucleotides, more preferably at least about 10-12
nucleotides, and even more preferably at least about 15-20 nucleotides corresponding to a region
of the designated nucleotide sequence. “Corresponding” means homologous to or
complementary to the designated sequence. Preferably, the sequence of the region from which
the polynucleotide is derived is homologous to or complementary to a sequence that is unique to
a cancer associated gene.

[00120] As used herein, the term “tag,” “sequence tag” or “primer tag sequence”
refers to an oligonucleotide with specific nucleic acid sequence that serves to identify a batch of
polynucleotides bearing such tags therein. Polynucleotides from the same biological source are

covalently tagged with a specific sequence tag so that in subsequent analysis the polynucleotide
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can be identified according to its source of origin. The sequence tags also serve as primers for
nucleic acid amplification reactions.

[00121] The term “support” refers to conventional supports such as beads, particles,
dipsticks, fibers, filters, membranes, and silane or silicate supports such as glass slides.

[00122]  As used herein, the term “therapeutic” or “therapeutic agent” means an agent
that can be used to treat, combat, ameliorate, prevent or improve an unwanted condition or
disease of a patient. In part, embodiments of the present disclosure are directed to the treatment
of cancer or the decrease in proliferation of cells. In some embodiments, the term “therapeutic”
or “therapeutic agent” may refer to any molecule that associates with or affects the target marker
or cancer associated sequence disclosed infra, its expression or its function. In various
embodiments, such therapeutics may include molecules such as, for example, a therapeutic cell,
a therapeutic peptide, a therapeutic gene, a therapeutic compound, or the like, that associates
with or affects the target marker or cancer associated sequence disclosed infra, its expression or
its function.

[00123] A “therapeutically effective amount” or “effective amount” of a composition
is a predetermined amount calculated to achieve the desired effect, ie., to inhibit, block, or
reverse the activation, migration, metastasis, or proliferation of cells. In some embodiments, the
effective amount is a prophylactic amount. In some embodiments, the effective amount is an
amount used to medically treat the disease or condition. The specific dose of a composition
administered according to this invention to obtain therapeutic and/or prophylactic effects will, of
course, be determined by the particular circumstances surrounding the case, including, for
example, the composition administered, the route of administration, and the condition being
treated. It will be understood that the effective amount administered will be determined by the
physician in the light of the relevant circumstances including the condition to be treated, the
choice of composition to be administered, and the chosen route of administration. A
therapeutically effective amount of composition of this invention is typically an amount such
that when it is administered in a physiologically tolerable excipient composition, it is sufficient
to achieve an effective systemic concentration or local concentration in the targeted tissue.

[00124] The terms “treat,” “treated,” or “treating” as used herein can refer to both
therapeutic treatment or prophylactic or preventative measures, wherein the object is to prevent
or slow down (lessen) an undesired physiological condition, symptom, disorder or disease, or to
obtain beneficial or desired clinical results. In some embodiments, the term may refer to both
treating and preventing. Lor the purposes of this disclosure, beneficial or desired clinical results

include, but are not limited to, alleviation of symptoms; diminishment of the extent of the
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condition, disorder or disease; stabilization (i.e., not worsening) of the state of the condition,
disorder or disease; delay in onset or slowing of the progression of the condition, disorder or
disease; amelioration of the condition, disorder or disease state; and remission (whether partial
or total), whether detectable or undetectable, or enhancement or improvement of the condition,
disorder or disease. Treatment includes eliciting a clinically significant response without
excessive levels of side effects. Treatment also includes prolonging survival as compared to
expected survival if not receiving treatment.

[00125]  The term “tissue” refers to any aggregation of similarly specialized cells that
are united in the performance of a particular function.

Cancer Associated Sequences

[00126] In some embodiments, the present disclosure provides for nucleic acid and
protein sequences that are associated with cancer, herein termed “cancer associated” or “CA”
sequences. In some embodiments, the present disclosure provides nucleic acid and protein
sequences that are associated with bladder cancers or carcinomas such as, without limitation,
urothelial carcinoma, transitional cell carcinoma, non-transitional cell carcinomas, such as,
without limitation, squamous cell carcinoma, adenocarcinoma, thabdomysosarcoma, neural cell
tumors, cervical carcinoma, or lymphoma, recurrent and metastatic bladder cancer, or a
combination thereof. The method of diagnosing may comprise measuring the level of expression
of a cancer associated marker disclosed herein. The method may further comprise comparing
the expression level of the cancer associated sequence with a standard and/or a control. The
standard may be from a sample known to contain bladder cancer cells. The control may include
known bladder cancer cells and/or non-cancerous cells, such as non-cancer cells derived from
bladder tissue.

[00127] Cancer associated sequences may include those that are up-regulated (i.e.
expressed at a higher level), as well as those that are down-regulated (i.e. expressed at a lower
level), in cancers. Cancer associated sequences can also include sequences that have been
altered (i.e., translocations, truncated sequences or sequences with substitutions, deletions or
insertions, including, but not limited to, point mutations) and show either the same expression
profile or an altered profile. In some embodiments, the cancer associated sequences are from
humans; however, as will be appreciated by those in the art, cancer associated sequences from
other organisms may be useful in animal models of disease and drug evaluation; thus, other
cancer associated sequences may be useful, including those obtained from any subject, such as,
without limitation, sequences from vertebrates, including mammals, such as rodents (rats, mice,

hamsters, guinea pigs, etc.), primates, and farm animals (including sheep, goats, pigs, cows,
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horses, etc.). Cancer associated sequences from other organisms may be obtained using the
techniques outlined herein.

[00128] Examples of cancer associated sequences include SEQ ID NOS: 1-41. Other
examples of cancer associated sequences are the DNA sequences encoding the genes
LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6,
UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10AIL,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6, TOP2A, and WDR72.

[00129]  In some embodiments, the cancer associated sequences are nucleic acids. As
will be appreciated by those skilled in the art and as described herein, cancer associated
sequences of embodiments herein may be useful in a variety of applications including diagnostic
applications to detect nucleic acids or their expression levels in a subject, therapeutic
applications or a combination thereof. Further, the cancer associated sequences of embodiments
herein may be used in screening applications; for example, generation of biochips comprising
nucleic acid probes to the cancer associated sequences.

[00130] A nucleic acid of the present disclosure may include phosphodiester bonds,
although in some cases, as outlined below (for example, in antisense applications or when a
nucleic acid is a candidate drug agent), nucleic acid analogs may have alternate backbones,
comprising, for example, phosphoramidate (Beaucage et al., Tetrahedron 49(10):1925 (1993)
and references therein; Letsinger, J. Org. Chem. 35:3800 (1970); Sprinzl et al., Eur. J.
Biochem. 81:579 (1977); Letsinger et al., Nucl. Acids Res. 14:3487 (1986); Sawai et al, Chem.
Lett. 805 (1984), Letsinger et al., J. Am. Chem. Soc. 110:4470 (1988); and Pauwels et al.,
Chemica Scripta 26:141 91986)), phosphorothicate (Mag et al., Nucleic Acids Res. 19:1437
(1991); and U.S. Pat. No. 5,644,048), phosphorodithioate (Briu et al., J. Am. Chem. Soc.
111:2321 (1989), O-methylphosphoroamidite linkages (see FEckstein, Oligonucleotides and
Analogues: A Practical Approach, Oxford University Press), and peptide nucleic acid backbones
and linkages (see Egholm, J. Am. Chem. Soc. 114:1895 (1992); Meier et al., Chem. Int. Ed.
Engl. 31:1008 (1992); Nielsen, Nature, 365:566 (1993); Carlsson et al., Nature 380:207
(1996),). Other analog nucleic acids include those with positive backbones (Denpcy et al., Proc.
Natl. Acad. Sci. USA 92:6097 (1995); non-ionic backbones (U.S. Pat. Nos. 5,386,023,
5,637,684, 5,602,240, 5,216,141 and 4,469,863; Kiedrowshi et al., Angew. Chem. Intl. Ed.
English 30:423 (1991); Letsinger et al., J. Am. Chem. Soc. 110:4470 (1988); Letsinger et al.,
Nucleoside & Nucleotide 13:1597 (1994); Chapters 2 and 3, ASC Symposium Series 580,
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“Carbohydrate Modifications in Antisense Research”, Ed. Y. S. Sanghui and P. Dan Cook;
Mesmaeker et al., Bioorganic & Medicinal Chem. Lett. 4:395 (1994); Jeffs et al., J.
Biomolecular NMR 34:17 (1994); Tetrahedron Lett. 37:743 (1996)) and non-ribose backbones,
including those described in U.S. Pat. Nos. 5,235,033 and 5,034,506, and Chapters 6 and 7,
ASC Symposium Series 580, “Carbohydrate Modifications in Antisense Research”, Ed. Y. S.
Sanghui and P. Dan Cook. Nucleic acids containing one or more carbocyclic sugars are also
included within one definition of nucleic acids (see Jenkins et al., Chem. Soc. Rev. (1995) pp.
169-176). Several nucleic acid analogs are described in Rawls, C & E News Jun. 2, 1997 page
35. These modifications of the ribose-phosphate backbone may be done for a variety of
reasons, for example to increase the stability and half-life of such molecules in physiological
environments for use in anti-sense applications or as probes on a biochip.

[00131]  As will be appreciated by those skilled in the art, such nucleic acid analogs
may be used in some embodiments of the present disclosure. In addition, mixtures of naturally
occurring nucleic acids and analogs can be made; alternatively, mixtures of different nucleic
acid analogs, and mixtures of naturally occurring nucleic acids and analogs may be made.

[00132] In some embodiments, the nucleic acids may be single stranded or double
stranded or may contain portions of both double stranded or single stranded sequence. As will
be appreciated by those skilled in the art, the depiction of a single strand also defines the
sequence of the other strand; thus the sequences described herein also includes the complement
of the sequence. The nucleic acid may be DNA, both genomic and cDNA, RNA, or a hybrid,
where the nucleic acid contains any combination of deoxyribo- and ribo-nucleotides, and any
combination of bases, including uracil, adenine, thymine, cytosine, guanine, inosine, xanthine,
hypoxanthine, isocytosine, isoguanine, etc. As used herein, the term “nucleoside” includes
nucleotides and nucleoside and nucleotide analogs, and modified nucleosides such as amino
modified nucleosides. In addition, “nucleoside” includes non-naturally occurring analog
structures. Thus, for example, the subject units of a peptide nucleic acid, each containing a base,
are referred to herein as a nucleoside.

[00133] In some embodiments, cancer associated sequences may include both nucleic
acid and amino acid sequences. In some embodiments, the cancer associated sequences may
include sequences having at least about 60% homology with the disclosed sequences. In some
embodiments, the cancer associated sequences may have at least about 65%, about 70%, about
75%, about 80%, about 85%, about 90%, about 95%, about 97%, about 99%, about 99.8%

homology with the disclosed sequences. In some embodiments, the cancer associated sequences
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may be “mutant nucleic acids”. As used herein, “mutant nucleic acids” refers to deletion
mutants, insertions, point mutations, substitutions, translocations.

[00134] In some embodiments, the cancer associated sequences may be recombinant
nucleic acids. By the term “recombinant nucleic acid” herein refers to nucleic acid molecules,
originally formed in vitro, in general, by the manipulation of nucleic acid by polymerases and
endonucleases, in a form not normally found in nature. Thus a recombinant nucleic acid may
also be an isolated nucleic acid, in a linear form, or cloned in a vector formed in vitro by ligating
DNA molecules that are not normally joined, are both considered recombinant for the purposes
of this invention. It is understood that once a recombinant nucleic acid is made and
reintroduced into a host cell or organism, it can replicate using the in vivo cellular machinery of
the host cell rather than in vitro manipulations; however, such nucleic acids, once produced
recombinantly, although subsequently replicated in vivo, are still considered recombinant or
isolated for the purposes of the invention. As used herein, a “polynucleotide” or “nucleic acid”
is a polymeric form of nucleotides of any length, either ribonucleotides or deoxyribonucleotides.
This term includes double- and single-stranded DNA and RNA. It also includes known types of
modifications, for example, labels which are known in the art, methylation, “caps”, substitution
of one or more of the naturally occurring nucleotides with an analog, internucleotide
modifications-such as, for example, those with uncharged linkages (e.g., phosphorothioates,
phosphorodithioates, etc.), those containing pendant moieties, such as, for example proteins
(including e.g., nucleases, toxins, antibodies, signal peptides, poly-L-lysine, etc.), those with
intercalators (e.g., acridine, psoralen, etc.), those containing chelators (e.g., metals, radioactive
metals, etc.), those containing alkylators, those with modified linkages (e.g., alpha anomeric
nucleic acids, etc.), as well as unmodified forms of the polynucleotide.

[00135] The use of microarray analysis of gene expression allows the identification
of host sequences associated with bladder cancer. These sequences may then be used in a
number of different ways, including diagnosis, prognosis, screening for modulators (including
both agonists and antagonists), antibody generation (for immunotherapy and imaging), etc.
However, as will be appreciated by those skilled in the art, sequences that are identified in one
type of cancer may have a strong likelihood of being involved in other types of cancers as well.
Thus, while the sequences outlined herein are initially identified as correlated with bladder
cancers, they may also be found in other types of cancers as well.

[00136] Some embodiments described herein may be directed to the use of cancer
associated sequences for diagnosis and treatment of bladder cancer. In some embodiments, the

cancer associated sequence may be selected from: LOC650517, FCRLB, IL1A, S100A2,
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MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16,
UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6 or a combination thereof. In some
embodiments, these cancer associated sequences may be associated with bladder cancers
including, without limitation, urothelial carcinoma, transitional cell carcinoma, non-transitional
cell carcinomas, such as, without limitation, squamous cell carcinoma, adenocarcinoma,
rhabdomysosarcoma, neural cell tumors, cervical carcinoma, or lymphoma, recurrent and
metastatic bladder cancer, or a combination thereof.

[00137] In some embodiments, the cancer associated sequences may be DNA
sequences encoding the above mRNA or the cancer associated protein or cancer associated
polypeptide expressed by the above mRNA or homologs thereof. In some embodiments, the
cancer associated sequence may be a mutant nucleic acid of the above disclosed sequences. In
some embodiments, the homolog may have at least about 60%, at least about 65%, at least about
T0%, at least about 75%, at least about 80%, at least about 85%, at least about 90%, at least
about 95%, at least about 97%, at least about 98%, at least about 99%, at least about 99.5%
identity with the disclosed polypeptide sequence.

[00138] In some embodiments, an isolated nucleic acid comprises at least 10, 12, 15,
20 or 30 contiguous nucleotides of a sequence selected from the group consisting of the cancer
associated polynucleotide sequences disclosed in SEQ ID NOS 1-40.

[00139] In some embodiments, the polynucleotide, or its complement or a fragment
thereof, further comprises a detectable label, is attached to a solid support, is prepared at least in
part by chemical synthesis, is an antisense fragment, is single stranded, is double stranded or
comprises a microarray.

[00140] In some embodiments, the invention provides an isolated polypeptide,
encoded within an open reading frame of a cancer associated sequence selected from the
polynucleotide sequences shown in SEQ ID NOS 1-40, or its complement. In some
embodiments, the invention provides an isolated polypeptide, wherein said polypeptide
comprises the amino acid sequence encoded by a polynucleotide selected from the group
consisting of sequences disclosed in SEQ ID NOS 1-40. In some embodiments, the invention
provides an isolated polypeptide, wherein said polypeptide comprises the amino acid sequence
encoded by a cancer associated polypeptide as described infra.

[00141] 1In some embodiments, the invention further provides an isolated

polypeptide, comprising the amino acid sequence of an epitope of the amino acid sequence of a
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cancer associated polypeptide disclosed infra. The polypeptide or fragment thereof may be
attached to a solid support. In some embodiments the invention provides an isolated antibody
(monoclonal or polyclonal) or antigen binding fragment thereof, that binds to such a
polypeptide. The isolated antibody or antigen binding fragment thereof may be attached to a
solid support. The isolated antibody or antigen binding fragment thereof may further comprise a
detectable substance.

[00142] Some embodiments also provide for antigens (e.g., cancer-associated
polypeptides) associated with a variety of cancers as targets for diagnostic and/or therapeutic
antibodies, e.g. bladder cancer. These antigens may also be useful for drug discovery (e.g.,
small molecules) and for further characterization of cellular regulation, growth, and
differentiation.

Methods of Detecting and Diagnosing Bladder Cancer

[00143] In some embodiments, the method of detecting or diagnosing bladder cancer
may comprise assaying gene expression of a subject in need thereof. Any method known in the
art may be used to assay gene expression of one or more markers disclosed infra. In some
embodiments, detecting a level of a cancer associated sequence may comprise techniques such
as, but not limited to, PCR, mass spectroscopy, microarray, gel electrophoresis, hybridization
using one more probes that specifically bind a nucleic acid encoding a cancer associated
sequence disclosed infra. Information relating to expression of the receptor can also be useful
in determining therapies aimed at up or down-regulating the cancer associated sequence’s
signaling using agonists or antagonists.

[00144] In some embodiments, a method of diagnosing bladder cancer may comprise
detecting a level of the cancer associated protein in a subject. In some embodiments, a method
of screening for cancer may comprise detecting a level of the cancer associated protein. In some
embodiments, the cancer associated protein is encoded by a nucleotide sequence selected from a
sequence disclosed in SEQ ID NOS 1-40, a fragment thereof or a complementary sequence
thereof. In some embodiments, a method of detecting cancer in a sample may comprise
contacting the sample obtained from a subject with an antibody that specifically binds the
protein. In some embodiments, the antibody may be a monoclonal antibody or a polyclonal
antibody. In some embodiments, the antibody may be a humanized or a recombinant antibody.
Antibodies can be made that specifically bind to this region using known methods and any
method is suitable. In some embodiments, the antibody specifically binds to one or more of a
molecule, such as protein or peptide, encoded for by one or more cancer associated sequences

disclosed infra.
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[00145] In some embodiments, the antibody binds to an epitope from a protein
encoded by the nucleotide sequence disclosed in SEQ ID NOS: 1-40 with an antibody against
the protein. In some embodiments, the epitope is a fragment of the protein sequence encoded by
the nucleotide sequence of any of the cancer associated sequences disclosed infra. In some
embodiments, the epitope comprises about 1-10, 1-20, 1-30, 3-10, or 3-15 residues of the cancer
associated sequence. In some embodiments, the epitope is not linear.

[00146] In some embodiments, the antibody binds to the regions described herein or
a peptide with at least 90, 95, or 99% homology or identity to the region. In some embodiments,
the fragment of the regions described herein is 5-10 residues in length. In some embodiments,
the fragment of the regions (e.g. epitope) described herein are 3-5 residues in length. The
fragments are described based upon the length provided. In some embodiments, the epitope is
about 3, 4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, or 20 residues in length.

[00147] In some embodiments, the sequence to which the antibody binds may include
both nucleic acid and amino acid sequences. In some embodiments, the sequence to which the
antibody binds may include sequences having at least about 60% homology with the disclosed
sequences. In some embodiments, the sequence to which the antibody binds may have at least
about 65%, about 70%, about 75%, about 80%, about 85%, about 90%, about 95%, about 97%,
about 99%, about 99.8% homology with the disclosed sequences. In some embodiments, the
sequences may be referred to as “mutant nucleic acids” or “mutant peptide sequences.”

[00148] In some embodiments, a subject can be diagnosed with bladder cancer by
detecting the presence of a cancer associated sequence (e.g. SEQ ID NOS: 1-40) in a sample
obtained from a subject. In some embodiments, the method comprises detecting the presence or
absence of a cancer associated sequence selected from sequences disclosed in SEQ ID NOS 1-
40, wherein the absence of the cancer associated sequence indicates that absence of bladder
cancer. In some embodiments, the method further comprises treating the subject diagnosed with
bladder cancer with an antibody that binds to a cancer associated sequence disclosed infra and
inhibits the growth or progression of the bladder cancer. As discussed, bladder cancer may be
detected in any type of sample, including, but not limited to, serum, blood, tumor and the like.
The sample may be any type of sample as it is described herein.

[00149] Any assay known in the art may be used to screen for the presence, absence
or expression level of one or more proteins encoded for by a cancer associated sequence
described infra. In some embodiments the assay may be for example an ELISA, a radio-

immuno assay, a western blot, a flow cytometry assay and the like.
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[00150] In some embodiments, the method of diagnosing a subject with bladder
cancer comprises obtaining a sample and detecting the presence of a cancer associated sequence
selected from sequences disclosed in SEQ ID NOS: 1-41, wherein the presence of the cancer
associated sequence indicates the subject has bladder cancer. In some embodiments, detecting
the presence of a cancer associated sequence selected from sequences disclosed infra comprises
contacting the sample with an antibody or other type of capture reagent or specific binding
partner that specifically binds to the cancer associated sequence’s protein and detecting the
presence or absence of the binding to the cancer associated sequence’s protein in the sample.

[00151] In some embodiments, the present disclosure provides a method of
diagnosing bladder cancer, or a neoplastic condition in a subject, the method comprising
obtaining a cancer associated sequence gene expression result of a cancer associated sequence
selected from sequences disclosed infra from a sample derived from a subject; and diagnosing
bladder cancer or a neoplastic condition in the subject based on the cancer associated sequence
gene expression result, wherein the subject is diagnosed as having bladder cancer or a neoplastic
condition if the cancer associated sequence is expressed at a level that is 1) higher than a
negative control such a non-cancerous bladder tissue or cell sample and/or 2) higher than or
equivalent to the expression level of the cancer associated sequence in a standard or positive
control wherein the standard or positive control is known to contain bladder cancer cells.

[00152] Some embodiments are directed to a biochip comprising one or more
nucleic acid sequences which encodeone or more cancer associated proteins. In some
embodiments, a biochip comprises a nucleic acid molecule which encodes at least a portion of a
cancer associated protein. In some embodiments, the cancer associated protein is encoded by a
sequence selected from SEQ ID NOS 1-40, homologs thereof, combinations thereof, or a
fragment thereof. In some embodiments, the nucleic acid molecule specifically hybridizes with
a nucleic acid sequence selected from SEQ ID NOS 1-40. In some embodiments, the biochip
comprises a first and second nucleic molecule wherein the first nucleic acid molecule
specifically hybridizes with a first sequence selected from cancer associated sequences disclosed
infra and the second nucleic acid molecule specifically hybridizes with a second sequence
selected from cancer associated sequences disclosed infra, wherein the first and second
sequences are not the same sequence. In some embodiments, the present invention provides
methods of detecting or diagnosing cancer, such as bladder cancer, comprising detecting the
expression of a nucleic acid sequence selected from a sequence disclosed in SEQ ID NOS: 1-40,
wherein a sample is contacted with a biochip comprising a sequence selected from sequences

disclosed in SEQ ID NOS: 1-40, homologs thereof, combinations thereof, or a fragment thereof.
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[00153] Also provided herein is a method for diagnosing or determining the
propensity to cancers, for example bladder cancer, by measuring the expression level of one or
more of the cancer associated sequences disclosed infra in a sample and comparing the
expression level of the one or more cancer associated sequences in the sample with expression
level of the same cancer associated sequences in a non-cancerous cell. A higher level of
expression of one or more of the cancer associated sequences disclosed infra compared to the
non-cancerous cell indicates a propensity for the development of cancer, e.g., bladder cancer.

[00154] In some embodiments, the invention provides a method for detecting a
cancer associated sequence with the expression of a polypeptide in a test sample, comprising
detecting a level of expression of at least one polypeptide such as, without limitation, a cancer
associated protein encoded for by a sequence disclosed infra, or a fragment thereof. In some
embodiments, the method comprises comparing the level of expression of the polypeptide in the
test sample with a level of expression of polypeptide in a normal sample, i.e. a non-cancerous
sample, wherein an altered level of expression of the polypeptide in the test sample relative to
the level of polypeptide expression in the normal sample is indicative of the presence of cancer
in the test sample. In some embodiments, the polypeptide expression is compared to a cancer
sample, wherein the level of expression is at least the same as the cancer is indicative of the
presence of cancer in the test sample. In some embodiments the test sample is compared to a
normal, e.g. a non-cancerous sample where an expression level in the test sample that is greater
than that found in the normal sample indicates the presence of cancer in the test sample. In
some embodiments, the sample is a cell sample. In some embodiments the sample is a tissue
sample. In some embodiments the sample is a bodily fluid. Examples of suitable bodily fluids,
include, but are not limited to, blood, serum, saliva or urine. In some embodiments the sample is
a blood sample. In some embodiments the sample is a serum sample. In some embodiments the
sample is a urine sample.

[00155] In some embodiments, the invention provides a method for detecting cancer
by detecting the presence of an antibody in a test serum sample. In some embodiments, the
antibody recognizes a polypeptide or an epitope of a cancer associated sequence disclosed
herein. In some embodiments, the method comprises detecting a level of an antibody against an
antigenic polypeptide such as, without limitation, a cancer associated protein such as a protein
encoded for by a cancer associated sequence disclosed infra, or an antigenic fragment thereof.
In some embodiments, the method comprises comparing the level of the antibody in the test
sample with a level of the antibody in the control sample, wherein an altered level of antibody in

said test sample relative to the level of antibody in the control sample is indicative of the
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presence of cancer in the test sample. In some embodiments, the control sample is a sample
derived from a non-cancerous sample e.g. blood or serum obtained from a subject that is cancer
free. In some embodiments, the control is derived from a cancer sample, and, therefore, in some
embodiments, the method comprises comparing the levels of binding and/or the amount of
antibody in the sample, wherein when the levels or amount are the same as the cancer control
sample is indicative of the presence of cancer in the test sample.

[00156] In some embodiments, a method for diagnosing cancer or a neoplastic
condition comprises a) determining the expression of one or more genes comprising a nucleic
acid sequence selected from the group consisting of the human genomic and mRNA sequences
described in SEQ ID NOS: 1-40, in a first sample type (e.g. tissue, bodily fluid, etc.) of a first
individual; and b) comparing said expression of said gene(s) from a second normal sample type
from said first individual or a second unaffected individual, wherein a difference in said
expression indicates that the first individual has cancer. In some embodiments, the expression is
increased as compared to the normal sample.

[00157] In some embodiments, the invention also provides a method for detecting
presence or absence of cancer cells in a subject. In some embodiments, the method comprises
contacting one or more cells from the subject with an antibody as described herein. The
antoibody may be conjugated to a detectible substance. In some embodiemtns the antibody that
binds to a protein encoded for by a cancer associated sequence disclosed infra may bind to a
second antibody wherein the second antibody is conjugated to a detectible substance. In some
embodiments the antibody that binds to a protein encoded for by a cancer associated sequence
disclosed infra is bound to a solid support. In some embodiments, the method comprises
detecting a complex of a cancer associated protein and the antibody, wherein detection of the
complex indicates with the presence of cancer cells in the subject. The complex may include a
detectable substance as described infra. The complex may include a solid support, such as bead,
a chip, a magnet, a multiwell plate and the like.

[00158] In some embodiments, the present disclosure provides methods of detecting
cancer in a test sample, comprising: (i) detecting a level of activity of at least one polypeptide
that is a gene product; and (ii) comparing the level of activity of the polypeptide in the test
sample with a level of activity of polypeptide in a normal sample, wherein an altered level of
activity of the polypeptide in the test sample relative to the level of polypeptide activity in the
normal sample is indicative of the presence of cancer in the test sample, wherein said gene
product is a product of a gene selected from one or more of the cancer associated sequences

provided infra.
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Capture Reagents and Specific Binding Partners

[00159] The invention provides for specific binding partners and capture reagents
that bind specifically to cancer associated sequences disclosed infra and the polypeptides or
proteins encoded for by those sequences. The capture reagents and specific binding partners
may be used in diagnostic assays as disclosed infra and/or in therapeutic methods described
infra as well as in drug screening assays disclosed infra. Capture reagents include for example
nucleic acids and proteins. Suitable proteins include antibodies.

[00160]  As used herein, the term "specifically binds" or "specifically binding" means
binding that is measurably different from a non-specific interaction. Specific binding can be
measured, for example, by determining binding of a molecule compared to binding of a control
molecule, which generally is a molecule of similar structure that does not have binding activity.
For example, specific binding is indicated if the molecule has measurably higher affinity for
cells expressing a protein encoded for by a cancer associated sequence disclosed infra than for
cells that do not express the same protein encoded for by the cancer associated sequences
disclosed infra. Specificity of binding can be determined, for example, by competitive inhibition
of a known binding molecule.

[00161]  The term "specifically binding," as used herein, includes both low and high
affinity specific binding. Specific binding can be exhibited, for example, by a low affinity
homing molecule having a Kd of at least about 10 # M. Specific binding also can be exhibited
by a high affinity homing molecule, for example, a homing molecule having a Kd of at least
about 10° M. Such a molecule can have, for example, a Kd of at least about 10°M, at least
about 1077 M, at least about 108 M, at least about 10 M, at least about 10"'°M, or can have a Kd
of at least about 10! M or 1012 M or greater. Both low and high affinity homing molecules are
useful and are encompassed by the invention. Low affinity homing molecules are useful in
targeting, for example, multivalent conjugates. High affinity homing molecules are useful in
targeting, for example, multivalent and univalent conjugates.

[00162] In some embodiments the specific binding partner or capture reagent is an
antibody. Binding in IgG antibodies, for example, is generally characterized by an affinity of at
least about 107 M or higher, such as at least about 10® M or higher, or at least about 10° M or
higher, or at least about 10-'° or higher, or at least about 10"!! M or higher, or at least about 10712
M or higher. The term is also applicable where, e.g., an antigen-binding domain is specific for a
particular epitope that is not carried by numerous antigens, in which case the antibody or antigen
binding protein carrying the antigen-binding domain will generally not bind other antigens. In

some embodiments, the capture reagent has a Kd equal or less than 10° M, 10'° M, or 101! M
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for its binding partner (e.g. antigen). In some embodiments, the capture reagent has a Ka greater
than or equal to 10° M™! for its binding partner. Capture reagent can also refer to, for example,
antibodies. Intact antibodies, also known as immunoglobulins, are typically tetrameric
glycosylated proteins composed of two light (L) chains of approximately 25 kDa each, and two
heavy (H) chains of approximately 50 kDa each. Two types of light chain, termed lambda and
kappa, exist in antibodies. Depending on the amino acid sequence of the constant domain of
heavy chains, immunoglobulins are assigned to five major classes: A, D, E, G, and M, and
several of these may be further divided into subclasses (isotypes), e.g., [gG1, 1gG2, 1gG3, 1gG4,
IgA1l, and IgA2. Each light chain is composed of an N-terminal variable (V) domain (VL) and a
constant (C) domain (CL). Each heavy chain is composed of an N-terminal V domain (VH),
three or four C domains (CHs), and a hinge region. The CH domain most proximal to VH is
designated CH1. The VH and VL domains consist of four regions of relatively conserved
sequences named framework regions (FR1, FR2, FR3, and FR4), which form a scaffold for
three regions of hypervariable sequences (complementarity determining regions, CDRs). The
CDRs contain most of the residues responsible for specific interactions of the antibody or
antigen binding protein with the antigen. CDRs are referred to as CDR1, CDR2, and CDR3.
Accordingly, CDR constituents on the heavy chain are referred to as H1, H2, and H3, while
CDR constituents on the light chain are referred to as L1, 1.2, and 1.3. CDR3 is the greatest
source of molecular diversity within the antibody or antigen binding protein-binding site. H3,
for example, can be as short as two amino acid residues or greater than 26 amino acids. The
subunit structures and three-dimensional configurations of different classes of immunoglobulins
are well known in the art. Por a review of the antibody structure, see Antibodies: A Laboratory
Manual, Cold Spring Harbor Laboratory, Eds. Harlow et al., 1988. One of skill in the art will
recognize that each subunit structure, e.g., a CH, VH, CL, VL, CDR, and/or FR structure,
comprises active fragments. TFor example, active fragments may consist of the portion of the
VH, VL, or CDR subunit that binds the antigen, i.e., the antigen-binding fragment, or the
portion of the CH subunit that binds to and/or activates an Fc receptor and/or complement.
[00163] Non-limiting examples of binding fragments encompassed within the term
“antigen-specific antibody” used herein include: (i) an Fab fragment, a monovalent fragment
consisting of the VL., VH, CL and CH1 domains; (ii) an F(ab')2 fragment, a bivalent fragment
comprising two Fab fragments linked by a disulfide bridge at the hinge region; (iii) an Fd
fragment consisting of the VH and CH1 domains; (iv) an Fv fragment consisting of the VL. and
VH domains of a single arm of an antibody, (v) a dAb fragment, which consists of a VH

domain; and (vi) an isolated CDR. Furthermore, although the two domains of the Fv fragment,
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VL and VH, are coded for by separate genes, they may be recombinantly joined by a synthetic
linker, creating a single protein chain in which the VL. and VH domains pair to form monovalent
molecules (known as single chain Fv (scFv)). The most commonly used linker is a 15-residue
(GlyaSer) 3 peptide, but other linkers are also known in the art. Single chain antibodies are also
intended to be encompassed within the terms “antibody or antigen binding protein,” or “antigen-
binding fragment” of an antibody. The antibody can also be a polyclonal antibody, monoclonal
antibody, chimeric antibody, antigen-binding fragment, Fc fragment, single chain antibodies, or
any derivatives thereof.

[00164] Antibodies can be obtained using conventional techniques known to those
skilled in the art, and the fragments are screened for utility in the same manner as intact
antibodies. Antibody diversity is created by multiple germline genes encoding variable domains
and a variety of somatic events. The somatic events include recombination of variable gene
segments with diversity (D) and joining (J) gene segments to make a complete VH domain, and
the recombination of variable and joining gene segments to make a complete VL. domain. The
recombination process itself is imprecise, resulting in the loss or addition of amino acids at the
V (D) J junctions. These mechanisms of diversity occur in the developing B cell prior to
antigen exposure. After antigenic stimulation, the expressed antibody genes in B cells undergo
somatic mutation. Based on the estimated number of germline gene segments, the random
recombination of these segments, and random VH-VL pairing, up to 1.6X107 different
antibodies may be produced (Fundamental Immunology, 3rd ed. (1993), ed. Paul, Raven Press,
New York, N.Y.). When other processes that contribute to antibody diversity (such as somatic
mutation) are taken into account, it is thought that upwards of 1X10!° different antibodies may
be generated (Immunoglobulin Genes, 2nd ed. (1995), eds. Jonio et al., Academic Press, San
Diego, Calif.). Because of the many processes involved in generating antibody diversity, it is
unlikely that independently derived monoclonal antibodies with the same antigen specificity
will have identical amino acid sequences.

[00165] Antibody or antigen binding protein molecules capable of specifically
interacting with the antigens, epitopes, or other molecules described herein may be produced by
methods well known to those skilled in the art. For example, monoclonal antibodies can be
produced by generation of hybridomas in accordance with known methods. Hybridomas
formed in this manner can then be screened using standard methods, such as enzyme-linked
immunosorbent assay (ELISA) and Biacore analysis, to identify one or more hybridomas that
produce an antibody that specifically interacts with a molecule or compound of interest. As an

alternative to preparing monoclonal antibody-secreting hybridomas, a monoclonal antibody to a
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polypeptide of the present disclosure may be identified and isolated by screening a recombinant
combinatorial immunoglobulin library (e.g., an antibody phage display library) with a
polypeptide of the present disclosure to thereby isolate immunoglobulin library members that
bind to the polypeptide. Techniques and commercially available kits for generating and
screening phage display libraries are well known to those skilled in the art. Additionally,
examples of methods and reagents particularly amenable for use in generating and screening
antibody or antigen binding protein display libraries can be found in the literature.

[00166] Examples of chimeric antibodies include, but are not limited to, humanized
antibodies. The antibodies described herein can also be human antibodies. In some
embodiments, the capture reagent comprises a detection reagent. The detection reagent can be
any reagent that can be used to detect the presence of the capture reagent binding to its specific
binding partner. The capture reagent can comprise a detection reagent directly or the capture
reagent can comprise a particle that comprises the detection reagent. In some embodiments, the
capture reagent and/or particle comprises a color, colloidal gold, radioactive tag, fluorescent tag,
or a chemiluminescent substrate. The particle can be, for example, a viral particle, a latex
particle, a lipid particle, or a fluorescent particle.

[00167] The capture reagents (e.g. antibody) of the present disclosure can also
include an anti-antibody, i.e. an antibody that recognizes another antibody but is not specific to
an antigen, such as, but not limited to, anti-IgG, anti-IgM, or ant-IgE antibody. This non-
specific antibody can be used as a positive control to detect whether the antigen specific
antibody is present in a sample.

[00168] Nucleic acid capture reagents include DNA, RNA and PNA molecules for
example. The nucleic acid may be about 5 nucleotides long, about 10 nucleotides long, about
15 nucleotides long, about 20 nucleotides long, about 25 nucleotides long, about 30 nucleotides
long, about 35 nucleotides long about 40 nucleotides long. The nucleic acid may be greater than
30 nucleotides long. The nucleic acid may be less than 30 nucleotides long.

Treatment of Bladder Cancer

[00169] In some embodiments, bladder cancers expressing one of the cancer
associated sequences disclosed infra may be treated by antagonizing the cancer associated
sequence’s activity. In some embodiments, a method of treating bladder cancer may comprise
administering a therapeutic such as, without limitation, antibodies that antagonize the ligand
binding to the cancer associated sequence, small molecules that inhibit the cancer associated
sequence’s expression or activity, siRNAs directed towards the cancer associated sequence, or

the like.
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[00170] In some embodiments, a method of treating cancer (e.g. bladder or other
types of cancer) comprises detecting the presence of a cancer associated sequence’s receptor and
administering a cancer treatment. The treatment may specifically bind to the cancer assoctiated
sequence’s receptor. The cancer treatment may be any cancer treatment or one that is specific to
the inhibiting the action of a cancer associated sequence. For example, various cancers are
tested to determine if a specific molecule is present before giving a cancer treatment. In some
embodiments, therefore, a sample would be obtained from the patient and tested for the presence
of a cancer associated sequence or the overexpression of a cancer associated sequence as
described herein. In some embodiments, if a cancer associated sequence is found to be
overexpressed then a bladder cancer treatment or therapeutic is administered to the subject. The
bladder cancer treatment may be a conventional non-specific treatment, such as chemotherapy,
or the treatment may comprise a specific treatment that only targets the activity of the cancer
associated sequence or the receptor to which the cancer associated sequence binds. These
treatments can be, for example, an antibody that specifically binds to the cancer associated
sequence and inhibits its activity. The treatment may be a nucleic acid that downregulates or
silences the expression of the cancer associated sequence.

[00171] Some embodiments herein describe method of treating cancer or a neoplastic
condition comprising administering an antibody against the cancer associated sequence to a
subject. In some embodiments, the antibody may be monoclonal or polyclonal. In some
embodiments, the antibody may be humanized or recombinant. In some embodiments, the
antibody may neutralize biological activity of the cancer associated sequence by binding to
and/or interfering with the cancer associated sequence’s receptor. In some embodiments the
antibody may bind to site on the protein encoded for by the cancer associated DNA sequence
that is not the receptor. In some embodiments, administering the antibody may be to a
biological fluid or tissue, such as, without limitation, blood, urine, serum, tumor tissue, or the
like.

[00172] In some embodiments, a method of treating cancer may comprise
administering an agent that interferes with the synthesis, secretion, receptor binding or receptor
signaling of cancer associated proteins or its receptors. In some embodiments, the cancer may
be selected from, including, without limitation, urothelial carcinoma, transitional cell carcinoma,
non-transitional cell carcinomas, such as, without limitation, squamous cell carcinoma,
adenocarcinoma, rhabdomysosarcoma, neural cell tumors, cervical carcinoma, or lymphoma,

recurrent and metastatic bladder cancer, or a combination thereof.
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[00173] In some embodiments, the cancer cell may be targeted specifically with a
therapeutic based upon the differentially expressed gene or gene product. For example, in some
embodiments, the differentially expressed gene product may be an enzyme, which can convert
an anti-cancer prodrug into its active form. Therefore, in normal cells, where the differentially
expressed gene product is not expressed or expressed at significantly lower levels, the prodrug
may be either not activated or activated in a lesser amount, and may be, therefore less toxic to
normal cells. Therefore, the cancer prodrug may, in some embodiments, be given in a higher
dosage so that the cancer cells can metabolize the prodrug, which will, for example, kill the
cancer cell, and the normal cells will not metabolize the prodrug or not as well, and, therefore,
be less toxic to the patient. An example of this is where tumor cells overexpress a
metalloprotease, which is described in Atkinson et al., British Journal of Pharmacology (2008)
153, 1344-1352,. Using proteases to target cancer cells is also described in Carl et al., PNAS,
Vol. 77, No. 4, pp. 2224-2228, April 1980. Tor example, doxorubicin or other type of
chemotherapeutic can be linked to a peptide sequence that is specifically cleaved or recognized
by the differentially expressed gene product. The doxorubicin or other type of
chemotherapeutic is then cleaved from the peptide sequence and is activated such that it can kill
or inhibit the growth of the cancer cell whereas in the normal cell the chemotherapeutic is never
internalized into the cell or is not metabolized as efficiently, and is, therefore, less toxic.

[00174] In some embodiments, a method of treating bladder cancer may comprise
gene knockdown of one or more cancer associated sequences described herein. Gene
knockdown refers to techniques by which the expression of one or more of an organism's genes
is reduced, either through genetic modification (a change in the DNA of one of the organism's
chromosomes such as, without limitation, chromosomes encoding cancer associated sequences)
or by treatment with a reagent such as a short DNA or RNA oligonucleotide with a sequence
complementary to either an mRNA transcript or a gene. In some embodiments, the
oligonucleotide used may be selected from RNase-H competent antisense, such as, without
limitation, ssDNA  oligonucleotides, = ssRNA  oligonucleotides,  phosphorothioate
oligonucleotides, or chimeric oligonucleotides; RNase-independent antisense, such as
morpholino oligonucleotides, 2'-O-methyl phosphorothicate oligonucleotides, locked nucleic
acid oligonucleotides, or peptide nucleic acid oligonucleotides; RNAi oligonucleotides, such as,
without limitation, siRNA duplex oligonucleotides, or shRNA oligonucleotides; or any
combination thereof. In some embodiments, a plasmid may be introduced into a cell, wherein

the plasmid expresses either an antisense RNA transcript or an shRNA transcript. The oligo
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introduced or transcript expressed may interact with the target mRNA (ex. sequences disclosed
in Table 1) by complementary base pairing (a sense-antisense interaction).

[00175] The specific mechanism of silencing may vary with the oligo chemistry. In
some embodiments, the binding of a oligonucleotide described herein to the active gene or its
transcripts may cause decreased expression through blocking of transcription, degradation of the
mRNA transcript (e.g. by small interfering RNA (siRNA) or RNase-H dependent antisense) or
blocking either mRINA translation, pre-mRNA splicing sites or nuclease cleavage sites used for
maturation of other functional RNAs such as miRNA (e.g. by Morpholino oligonucleotides or
other RNase-H independent antisense). For example, RNase-H competent antisense
oligonucleotides (and antisense RNA transcripts) may form duplexes with RNA that are
recognized by the enzyme RNase-H, which cleaves the RNA strand. As another example,
RNase-independent oligonucleotides may bind to the mRNA and block the translation process.
In some embodiments, the oligonucleotides may bind in the 5-UTR and halt the initiation
complex as it travels from the 5'-cap to the start codon, preventing ribosome assembly. A single
strand of RNAIi oligonucleotides may be loaded into the RISC complex, which catalytically
cleaves complementary sequences and inhibits translation of some mRNAs bearing partially-
complementary sequences. The oligonucleotides may be introduced into a cell by any technique
including, without limitation, electroporation, microinjection, salt-shock methods such as, for
example, CaCl2 shock; transfection of anionic oligo by cationic lipids such as, for example,
Lipofectamine; transfection of uncharged oligonucleotides by endosomal release agents such as,
for example, Endo-Porter; or any combination thereof. In some embodiments, the
oligonucleotides may be delivered from the blood to the cytosol using techniques selected from
nanoparticle complexes, virally-mediated transfection, oligonucleotides linked to
octaguanidinium dendrimers (Morpholino oligonucleotides), or any combination thereof.

[00176] In some embodiments, a method of treating bladder cancer may comprise
treating a subject with a suitable reagent to knockdown or inhibit expression of a gene encoding
the mRNA disclosed in SEQ ID NOS: 1-40 or the protein disclosed in SEQ ID NO: 41, or a
combination thereof. In other embodiments the invention provides for the in vitro knockdown
of the expression of one or more of the genes disclosed in SEQ ID NOS: 1-40 or the gene
encoding the protein disclosed in SEQ ID NO: 41, for example in an in vitro culture of cells or
cells obtained from a sample obtained from a subject.

[00177] The method may comprise culturing hES cell-derived clonal embryonic
progenitor cell lines CMO02 and EN13 (see U.S. Patent Publication 2008/0070303, entitled

“Methods to accelerate the isolation of novel cell strains from pluripotent stem cells and cells
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obtained thereby”; and U.S. patent application Ser. No. 12/504,630 filed on July 16, 2009 and
titled “Methods to Accelerate the Isolation of Novel Cell Strains from Pluripotent Stem Cells
and Cells Obtained Thereby”) with a retrovirus expressing silencing RNA directed to a cancer-
associated sequence. In some embodiments, the method may further comprise confirming
down-regulation by qPCR. In some embodiments, the method further comprises cryopreserving
the cells. In some embodiments, the method further comprises reprogramming the cells. In
some embodiments, the method comprises cryopreserving or reprogramming the cells within
two days by the exogenous administration of OCT4, MYC, KLF4, and SOX2 (see Takahashi
and Yamanaka 2006 Aug 25;126(4):663-76; U.S. Patent Application Serial No. 12/086,479,
published as US2009/0068742 and entitled “Nuclear Reprogramming Factor”) and by the
method described in PCT/US06/30632, published as W0O/2007/019398 and entitled “Improved
Methods of Reprogramming Animal Somatic Cells”,. In some embodiments, the method may
comprise culturing mammalian differentiated cells under conditions that promote the
propagation of ES cells. In some embodiments, any convenient ES cell propagation condition
may be used, e.g., on feeders or in feeder free media capable of propagating ES cells. In some
embodiments, the method comprises identifying cells from ES colonies in the culture. Cells
from the identified ES colony may then be evaluated for ES markers, e.g., Oct4, TRA 1-60,
TRA 1-81, SSEA4, etc., and those having ES cell phenotype may be expanded. Control lines
that have not been preconditioned by the knockdown may be reprogrammed in parallel to
demonstrate the effectiveness of the preconditioning.

[00178] In some embodiments, the cancers treated by modulating the activity or
expression of sequences disclosed in Table 1 and or SEQ ID NOS: 1-41 or the gene product
thereof.

[00179] In some embodiments, a method of treating cancer comprises administering
an antibody (e.g. monoclonal antibody, human antibody, humanized antibody, recombinant
antibody, chimeric antibody, and the like) that specifically binds to a cancer associated protein
that is expressed on a cell surface. In some embodiments, the antibody binds to an extracellular
domain of the cancer associated protein. In some embodiments, the antibody binds to a cancer
associated protein differentially expressed on a cancer cell surface relative to a normal cell
surface, or, in some embodiments, to at least one human cancer cell line. In some embodiments,
the antibody is linked to a therapeutic agent or a toxin.

[00180] In some embodiments, implementation of an immunotherapy strategy for
treating, reducing the symptoms of, or preventing cancer or neoplasms, (e.g., a vaccine) may be

achieved using many different techniques available to the skilled artisan.
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[00181] Immunotherapy or the use of antibodies for therapeutic purposes has been
used in recent years to treat cancer. Passive immunotherapy involves the use of monoclonal
antibodies in cancer treatments. See, for example, Cancer: Principles and Practice of
Oncology, 6 Th Edition (2001) Chapt. 20 pp. 495-508. Inherent therapeutic biological activity
of these antibodies include direct inhibition of tumor cell growth or survival, and the ability to
recruit the natural cell killing activity of the body's immune system. These agents may be
administered alone or in conjunction with radiation or chemotherapeutic agents. Alternatively,
antibodies may be used to make antibody conjugates where the antibody is linked to a toxic
agent and directs that agent to the tumor by specifically binding to the tumor.

Screening for Cancer Therapeutics

[00182] The invention provides for screening assays to determine if a candidate
molecule has an inhibitory effect on the growth and or metastasis of bladder cancer cells.
Suitable candidates include proteins, peptides, nucleic acids such as DNA, RNA shRNA sm
RNA and the like, small molecules including small organic molecules and small inorganic
molecules. A small molecule may include molecules less than 50kd.

[00183] In some embodiments, a method of identifying an anti-cancer agent is
provided, wherein the method comprises contacting a candidate agent to a sample; and
determining the cancer associated sequence’s activity in the sample. In some embodiments, the
candidate agent is identified as an anti-cancer agent if the cancer associated sequence’s activity
is reduced in the sample after the contacting. In other embodiments the candidate agent reduces
the expression level of one or more cancer associated sequences disclosed infra.

[00184] In some embodiments, the candidate agent is an antibody. In some
embodiments, the method comprises contacting a candidate antibody that binds to the cancer
associated sequence with a sample, and assaying for the cancer associated sequence’s activity,
wherein the candidate antibody is identified as an anti-cancer agent if the cancer associated
sequence activity is reduced in the sample after the contacting. A cancer associated sequence’s
activity can be any activity of the cancer associated sequence. An example of an activity may
include inhibiting enzymatic activity either of the cancer associated sequence itself or of an
enzyme that interacts with or is modulated by the cancer associated sequence either at the
nucleic acid level or the protein level.

[00185] In some embodiments, the present disclosure provides methods of
identifying an anti-cancer (e.g. bladder cancer) agent comprising contacting a candidate agent to
a cell sample; and determining activity of a cancer associated sequence, wherein the candidate

agent is identified as an anti-cancer agent if the cancer associated sequence’s activity is reduced
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in the cell sample after the contacting. In some embodiments, the present disclosure provides
methods of identifying an anti-cancer agent, the method comprising contacting a candidate agent
that binds to a cancer associated sequence selected from LOC650517, FCRLB, 1LL1A, S100A2,
MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16,
UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, WDR72 and TOP2A or a combination
thereof with a cell sample, and assaying for the cancer associated sequence’s activity or
expression level, wherein the candidate antibody is identified as an anti-cancer agent if the
cancer associated sequence’s activity is reduced in the cell sample after the contacting.

[00186] In some embodiments, a method of screening drug candidates includes
comparing the level of expression of the cancer-associated sequence in the absence of the drug
candidate to the level of expression in the presence of the drug candidate.

[00187] Some embodiments are directed to a method of screening for a therapeutic
agent capable of binding to a cancer-associated sequence (nucleic acid or protein), the method
comprising combining the cancer-associated sequence and a candidate therapeutic agent, and
determining the binding of the candidate agent to the cancer-associated sequence.

[00188] Further provided herein is a method for screening for a therapeutic agent
capable of modulating the activity of a cancer-associated sequence. In some embodiments, the
method comprises combining the cancer-associated sequence and a candidate therapeutic agent,
and determining the effect of the candidate agent on the bioactivity of the cancer-associated
sequence. An agent that modulates the bioactivity of a cancer associated sequence may be used
as a therapeutic agent capable of modulating the activity of a cancer-associated sequence.

[00189] In certain embodiments the invention provides a method of screening for
anticancer activity comprising: (a) contacting a cell that expresses a cancer associated gene
selected from one or more cancer associated sequences disclosed infra, homologs thereof,
combinations thereof, or fragments thereof with an anticancer drug candidate; (b) detecting an
effect of the anticancer drug candidate on an expression of the cancer associated sequence in the
cell (either at the nucleic acid or protein level); and (c) comparing the level of expression in the
absence of the drug candidate to the level of expression in the presence of the drug candidate;
wherein an effect on the expression of the cancer associate polynucleotide indicates that the
candidate has anticancer activity. For example the drug candidate may lower the expression

level of the cancer associated sequence in the cell.
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[00190] In some embodiments, a method of evaluating the effect of a candidate
cancer drug may comprise administering the drug to a patient and removing a cell sample from
the patient. The expression profile of the cell is then determined. In some embodiments, the
method may further comprise comparing the expression profile of the patient to an expression
profile of a healthy individual. In some embodiments, the expression profile comprises
measuring the expression of one or more or any combination thereof of the sequences disclosed
herein. In some embodiments, where the expression profile of one or more or any combination
thereof of the sequences disclosed herein is modified (increased or decreased) the candidate
cancer drug is said to be effective.

[00191] In some embodiments, the invention provides a method of screening for
anticancer activity comprising: (a) providing a cell that expresses a cancer associated gene that
encodes a nucleic acid sequence selected from the group consisting of the cancer associated
sequences shown in SEQ ID NOS 1-40 or the gene encoding SEQ ID NO: 41, or fragment
thereof, (b) contacting the cell, which can be derived from a cancer cell with an anticancer drug
candidate; (c) monitoring an effect of the anticancer drug candidate on an expression of the
cancer associated sequence in the cell sample, and optionally (d) comparing the level of
expression in the absence of said drug candidate to the level of expression in the presence of the
drug candidate.

[00192]  Suitable drug candidates include, but are not limited to an inhibitor of
transcription, a G-protein coupled receptor antagonist, a growth factor antagonist, a serine-
threonine kinase antagonist, a tyrosine kinase antagonist. In some embodiments, where the
candidate modulates the expression of the cancer associated sequence the candidate is said to
have anticancer activity. In some embodiments, the anticancer activity is determined by
measuring cell growth. In some embodiments, the candidate inhibits or retards cell growth and
is said to have anticancer activity. In some embodiments, the candidate causes the cell to die,
and thus, the candidate is said to have anticancer activity.

[00193] In some embodiments, the present invention provides a method of screening
for activity against bladder cancer. In some embodiments, the method comprises contacting a
cell that overexpresses a cancer associated gene which is complementary to a cancer associated
sequence selected from cancer associated sequences disclosed infra, homologs thereof,
combinations thereof, or fragments thereof with a bladder cancer drug candidate. In some
embodiments, the method comprises detecting an effect of the bladder cancer drug candidate on
an expression of the cancer associated polynucleotide in the cell or an effect on the cell’s growth

or viability. In some embodiments, the method comprises comparing the level of expression,
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cell growth, or viability in the absence of the drug candidate to the level of expression, cell
growth, or viability in the presence of the drug candidate; wherein an effect on the expression of
the cancer associated polynucleotide, cell growth, or viability indicates that the candidate has
activity against a bladder cancer cell that overexpresses a cancer associated gene, wherein said
gene comprises a sequence that is a sequence selected from sequences disclosed in SEQ ID
NOS: 1-40 or the gene encoding SEQ ID NO: 41, or complementary thereto, homologs thereof,
combinations thereof, or fragments thereof. In some embodiments, the drug candidate may
include, for example, a transcription inhibitor, a G-protein coupled receptor antagonist, a growth
factor antagonist, a serine-threonine kinase antagonist, or a tyrosine kinase antagonist.
Methods of Identifying Bladder Cancer Markers

[00194] The pattern of gene expression in a particular living cell may be
characteristic of its current state. Nearly all differences in the state or type of a cell are reflected
in the differences in RNA levels of one or more genes. Comparing expression patterns of
uncharacterized genes may provide clues to their function. High throughput analysis of
expression of hundreds or thousands of genes can help in (a) identification of complex genetic
diseases, (b) analysis of differential gene expression over time, between tissues and disease
states, and (c) drug discovery and toxicology studies. Increase or decrease in the levels of
expression of certain genes correlate with cancer biology. Ior example, oncogenes are positive
regulators of tumorigenesis, while tumor suppressor genes are negative regulators of
tumorigenesis. (Marshall, Cell, 64: 313-406 (1991); Weinberg, Science, 254: 1138-1146
(1991)). Accordingly, some embodiments herein provide for polynucleotide and polypeptide
sequences involved in cancer and, in particular, in oncogenesis.

[00195] Oncogenes are genes that can cause cancer. Carcinogenesis can occur by a
wide variety of mechanisms, including infection of cells by viruses containing oncogenes,
activation of protooncogenes in the host genome, and mutations of protooncogenes and tumor
suppressor genes. Carcinogenesis is fundamentally driven by somatic cell evolution (i.e.
mutation and natural selection of variants with progressive loss of growth control). The genes
that serve as targets for these somatic mutations are classified as either protooncogenes or tumor
suppressor genes, depending on whether their mutant phenotypes are dominant or recessive,
respectively.

[00196] Some embodiments of the invention are directed to cancer associated
sequences (“target markers”). Some embodiments are directed to methods of identifying novel
target markers useful in the diagnosis and treatment of cancer wherein expression levels of

mRNAs, miRNAs, proteins, or protein post translational modifications including but not limited
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to phosphorylation and sumoylation are compared between five categories of cell types: (1)
immortal pluripotent stem cells (such as embryonic stem (“ES”) cells, induced pluripotent stem
(“iPS™) cells, and germ-line cells such as embryonal carcinoma (“EC”) cells) or gonadal tissues;
(2) ES, iPS, or EC-derived clonal embryonic progenitor (“EP”) cell lines, (3) nucleated blood
cells including but not limited to CD34+ cells and CD133+ cells; (4) normal mortal somatic
adult-derived tissues and cultured cells including: skin fibroblasts, vascular endothelial cells,
normal non-lymphoid and non-cancerous tissues, and the like, and (5) malignant cancer cells
including cultured cancer cell lines or human tumor tissue. mRNAs, miRNAs, or proteins that
are generally expressed (or not expressed) in categories 1, 3, and 5, or categories 1 and 5 but not
expressed (or expressed) in categories 2 and 4 are candidate targets for cancer diagnosis and
therapy. Some embodiments herein are directed to human applications, non-human veterinary
applications, or a combination thereof.

[00197] In some embodiments, a method of identifying a target marker comprises the
steps of: 1) obtaining a molecular profile of the mRNAs, miRNAs, proteins, or protein
modifications of immortal pluripotent stem cells (such as embryonic stem (“ES”) cells, induced
pluripotent stem (“iPS”) cells, and germ-line cells such as embryonal carcinoma (“EC”) cells);
2) ES, iPS, or EC-derived clonal embryonic progenitor (“EP”) cell lines malignant cancer cells
including cultured cancer cell lines or human tumor tissues, and comparing those molecules to
those present in mortal somatic cell types such as cultured clonal human embryonic progenitors,
cultured somatic cells from fetal or adult sources, or normal tissue counterparts to malignant
cancer cells. Target markers that are shared between pluripotent stem cells such as hES cells
and malignant cancer cells, but are not present in a majority of somatic cell types may be
candidate diagnostic markers and therapeutic targets.

[00198] Cancer associated sequences of embodiments herein are disclosed, for
example, in SEQ ID NOS 1-41. These sequences were extracted from fold-change and filter
analysis. Expression of cancer associated sequences in normal and bladder tumor tissues is
disclosed infra.

[00199] Once expression is determined, the gene sequence results may be further
filtered by considering fold-change in cancer cell lines vs. normal tissue; general specificity;
secreted or not, level of expression in cancer cell lines; and signal to noise ratio.

[00200] It will be appreciated that there are various methods of obtaining expression
data and uses of the expression data. For example, the expression data that can be used to detect
or diagnose a subject with cancer can be obtained experimentally. In some embodiments,

obtaining the expression data comprises obtaining the sample and processing the sample to
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experimentally determine the expression data. The expression data can comprise expression
data for one or more of the cancer associated sequences described herein. The expression data
can be experimentally determined by, for example, using a microarray or quantitative
amplification method such as, but not limited to, those described herein. In some embodiments,
obtaining expression data associated with a sample comprises receiving the expression data
from a third party that has processed the sample to experimentally determine the expression
data.

[00201] Detecting a level of expression or similar steps that are described herein may
be done experimentally or provided by a third-party as is described herein. Therefore, for
example, “detecting a level of expression” may refer to experimentally measuring the data
and/or having the data provided by another party who has processed a sample to determine and
detect a level of expression data.

[00202] The comparison of gene expression on an mRNA level using [llumina gene
expression microarrays hybridized to RNA probe sequences may be used. For example samples
may be prepared from diverse categories of cell types: 1) human embryonic stem (“ES”) cells,
or gonadal tissues 2) ES, iPS, or EC-derived clonal embryonic progenitor (“EP”) cell lines, 3)
nucleated blood cells including but not limited to CD34+ cells and CD133+ cells; 4) Normal
mortal somatic adult-derived tissues and cultured cells including: skin fibroblasts, vascular
endothelial cells, normal non-lymphoid and non-cancerous tissues, and the like, and 35)
malignant cancer cells including cultured cancer cell lines or human tumor tissue and filters was
performed to detect genes that are generally expressed (or not expressed) in categories 1, 3, and
5, or categories 1 and 5 but not expressed (or expressed) in categories 2 and 4. Therapies in
these cancers based on this observation would be based on reducing the expression of the above
referenced transcripts up-regulated in cancer, or otherwise reducing the expression of the gene
products.

Techniques for Analyzing Samples

[00203] Any technique known in the art may be used to analyze a sample according
to the methods disclosed infra such as methods of detecting or diagnosing cancer in a sample or
identifying a new cancer associated sequence. Exemplary techniques are provided below.

[00204] Gene Expression Assays: Measurement of the gene expression levels may be
performed by any known methods in the art, including but not limited to quantitative PCR, or
microarray gene expression analysis, bead array gene expression analysis and Northern analysis.
The gene expression levels may be represented as relative expression normalized to the ADPRT

(Accession number NM_001618.2), GAPD (Accession number NM_002046.2), or other
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housekeeping genes known in the art. In the case of microarrayed probes of mRNA expression,
the gene expression data may also be normalized by a median of medians method. In this
method, each array gives a different total intensity. Using the median value is a robust way of
comparing cell lines (arrays) in an experiment. As an example, the median was found for each
cell line and then the median of those medians became the value for normalization. The signal
from the each cell line was made relative to each of the other cell lines.

[00205] RNA extraction: Cells of the present disclosure may be incubated with
0.05% trypsin and 0.5 mM EDTA, followed by collecting in DMEM (Gibco, Gaithersburg, MD)
with 0.5% BSA. Total RNA may be purified from cells using the RNeasy Mini kit (Qiagen,
Hilden, Germany).

[00206] Isolation of total RNA and miRNA from cells: Total RNA or samples
enriched for small RNA species may be isolated from cell cultures that undergo serum
starvation prior to harvesting RNA to approximate cellular growth arrest observed in many
mature tissues. Cellular growth arrest may be performed by changing to medium containing
0.5% serum for 5 days, with one medium change 2-3 days after the first addition of low serum
medium. RNA may be harvested according to the vendor’s instructions for Qiagen RNEasy kits
to isolate total RNA or Ambion mirVana kits to isolate RNA enriched for small RNA species.
The RNA concentrations may be determined by spectrophotometry and RNA quality may be
determined by denaturing agarose gel electrophoresis to visualize 28S and 18S RNA. Samples
with clearly visible 28S and 18S bands without signs of degradation and at a ratio of
approximately 2:1, 28S:18S may be used for subsequent miRNA analysis.

[00207]  Assay for miRNA in samples isolated from human cells: The miRNAs may
be quantitated using a Human Panel TagMan MicroRNA Assay from Applied Biosystems, Inc.
This is a two-step assay that uses stem-loop primers for reverse transcription (RT) followed by
real-time TagMan®. The assay includes two steps, reverse transcription (RT) and quantitative
PCR. Real-time PCR may be performed on an Applied Biosystems 7500 Real-Time PCR
System. The copy number per cell may be estimated based on the standard curve of synthetic
mir-16 miRNA and assuming a total RNA mass of approximately 15pg/cell.

[00208] The reverse transcription reaction may be performed using 1x cDNA
archiving buffer, 3.35 units MMLYV reverse transcriptase, SmM each dNTP, 1.3 units AB RNase
inhibitor, 2.5 nM 330-plex reverse primer (RP), 3 ng of cellular RNA in a final volume of 5 pl.
The reverse transcription reaction may be performed on a BioRad or MJ thermocycler with a
cycling profile of 20 °C for 30 sec; 42 °C for 30 sec; 50 °C for 1 sec, for 60 cycles followed by

one cycle of 85 °C for 5 min.
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[00209] Real-time PCR. Two microlitres of 1:400 diluted Pre-PCR product may be

used for a 20 ul reaction. All reactions may be duplicated. Because the method is very robust,
duplicate samples may be sufficient and accurate enough to obtain values for miRNA
expression levels. TagMan universal PCR master mix of ABI may be used according to
manufacturer's suggestion. Briefly, 1x TagMan Universal Master Mix (ABI), 1 uM Forward
Primer, 1 uM Universal Reverse Primer and 0.2 uM TagMan Probe may be used for each real-
time PCR. The conditions used may be as follows: 95°C for 10 min, followed by 40 cycles at
95°C for 15 s, and 60°C for 1 min. All the reactions may be run on ABI Prism 7000 Sequence
Detection System.

[00210] Microarray hybridization and data processing. cDNA samples and cellular

total RNA (5 pg in each of eight individual tubes) may be subjected to the One-Cycle Target
Labeling procedure for biotin labeling by in vitro transcription (IVT) (Affymetrix, Santa Clara,
CA) or using the [llumina Total Prep RNA Labelling kit. For analysis on Affymetix gene chips,
the cRNA may be subsequently fragmented and hybridized to the Human Genome U133 Plus
2.0 Array (Affymetrix) according to the manufacturer's instructions. The microarray image data
may be processed with the GeneChip Scanner 3000 (Affymetrix) to generate CEL data. The
CEL data may be then subjected to analysis with dChip software, which has the advantage of
normalizing and processing multiple datasets simultaneously. Data obtained from the eight
nonamplified controls from cells, from the eight independently amplified samples from the
diluted cellular RNA, and from the amplified cDNA samples from 20 single cells may be
normalized separately within the respective groups, according to the program's default setting.
The model based expression indices (MBEI) may be calculated using the PM/MM difference
mode with log-2 transformation of signal intensity and truncation of low values to zero. The
absolute calls (Present, Marginal and Absent) may be calculated by the Affymetrix Microarray
Software 5.0 (MAS 5.0) algorithm using the dChip default setting. The expression levels of
only the Present probes may be considered for all quantitative analyses described below. The
GEQ accession number for the microarray data is GSE4309. For analysis on Illumina Human
HT-12 v4 Expression Bead Chips, labeled cRNA may be hybridized according to the
manufacturer's instructions.

[00211]  Calculation of coverage and accuracy. A true positive is defined as probes

called Present in at least six of the eight nonamplified controls, and the true expression levels
are defined as the log-averaged expression levels of the Present probes. The definition of
coverage is (the number of truly positive probes detected in amplified samples)/(the number of

truly positive probes). The definition of accuracy is (the number of truly positive probes
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detected in amplified samples)/(the number of probes detected in amplified samples). The
expression levels of the amplified and nonamplified samples may be divided by the class
interval of 20.5 (20, 20.5, 21, 21.5...), where accuracy and coverage are calculated. These
expression level bins may be also used to analyze the frequency distribution of the detected
probes.

[00212]  Analysis of gene expression profiles of cells: The unsupervised clustering

and class neighbor analyses of the microarray data from cells may be performed using
GenePattern  software  (http://www.broad.mit.edu/cancer/ software/genepattern/), which
performs the signal-to-noise ratio analysis/T-test in conjunction with the permutation test to
preclude the contribution of any sample variability, including those from methodology and/or
biopsy, at high confidence. The analyses may be conducted on the 14,128 probes for which at
least 6 out of 20 single cells provided Present calls and at least 1 out of 20 samples provided
expression levels >20 copies per cell. The expression levels calculated for probes with
Absent/Marginal calls may be truncated to zero. To calculate relative gene expression levels,
the Ct values obtained with Q-PCR analyses may be corrected using the efficiencies of the
individual primer pairs quantified either with whole human genome (BD Biosciences) or
plasmids that contain gene fragments. The relative expression levels may be further
transformed into copy numbers with a calibration line calculated using the spike RNAs included
in the reaction mixture (logio[expression level] = 1.05 x logio[copy number] + 4.65). The Chi-
square test for independence may be performed to evaluate the association of gene expressions
with Gatad, which represents the difference between cluster 1 and cluster 2 determined by the
unsupervised clustering and which is restricted to PE at later stages. The expression levels of
individual genes measured with Q-PCR may be classified into three categories: high (>100
copies per cell), middle (10-100 copies per cell), and low (<10 copies per cell). The Chi-square
and P-values for independence from Gatad4 expression may be calculated based on this
classification. Chi squared is defined as follows: x2 = XX (n fij - fi fj)*/n fi fj, where i and j
represent expression level categories (high, middle or low) of the reference (Gatad4) and the
target gene, respectively; fi, {j, and fij represent the observed frequency of categories i, j and ij,
respectively; and n represents the sample number (n = 24). The degrees of freedom may be
defined as (r - 1) x (c - 1), where r and c represent available numbers of expression level
categories of Gatad and of the target gene, respectively.
Generating an Immune Response Against Bladder Cancer
[00213] In some embodiments, antigen presenting cells (APCs) may be used to

activate T lymphocytes in vivo or ex vivo, to elicit an immune response against cells expressing
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a cancer associated sequence. APCs are highly specialized cells and may include, without
limitation, macrophages, monocytes, and dendritic cells (DCs). APCs may process antigens and
display their peptide fragments on the cell surface together with molecules required for
Iymphocyte activation. In some embodiments, the APCs may be dendritic cells. DCs may be
classified into subgroups, including, e.g., follicular dendritic cells, Langerhans dendritic cells,
and epidermal dendritic cells. In other embodiments the invention provides a method of
eliciting an antibody response to one or more of the cancer associated sequences disclosed infra.
The method may comprise administering a protein or a peptide fragment encoded by one or
more of the cancer associated sequences disclosed infra to a subject.

[00214] Some embodiments are directed to the use of cancer associated polypeptides
and polynucleotides encoding a cancer associated sequence, a fragment thereof, or a mutant
thereof, and antigen presenting cells (such as, without limitation, dendritic cells), to elicit an
immune response against cells expressing a cancer-associated polypeptide sequence, such as,
without limitation, cancer cells, in a subject. In some embodiments, the method of eliciting an
immune response against cells expressing a cancer associated sequence comprises (1) isolating a
hematopoietic stem cell, (2) genetically modifying the cell to express a cancer associated
sequence, (3) differentiating the cell into DCs; and (4) administering the DCs to the subject
(e.g., human patient). In some embodiments, the method of eliciting an immune response
includes (1) isolating DCs (or isolation and differentiation of DC precursor cells), (2) pulsing
the cells with a cancer associated sequence, and; (3) administering the DCs to the subject.
These approaches are discussed in greater detail, infra. In some embodiments, the pulsed or
expressing DCs may be used to activate T lymphocytes ex vivo. These general techniques and
variations thereof may be within the skill of those in the art (see, e.g., W097/29182; WO
97/04802; WO 97/22349; WO 96/23060; WO 98/01538; Hsu et al., 1996, Nature Med. 2:52-
58), and that still other variations may be discovered in the future. In some embodiments, the
cancer associated sequence is contacted with a subject to stimulate an immune response. In
some embodiments, the immune response is a therapeutic immune response so as to treat a
subject as described infra. In some embodiments, the immune response is a prophylactic
immune response. Por example, the cancer associated sequence can be contacted with a subject
under conditions effective to stimulate an immune response. The cancer associated sequence
can be administered as, for example, a DNA molecule (e.g. DNA vaccine), RNA molecule, or
polypeptide, or any combination thereof. Administering a sequence to stimulate an immune

response was known, but the identity of which sequences to use was not known prior to the
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present disclosure. Any sequence or combination of sequences disclosed herein or a homolog
thereof can be administered to a subject to stimulate an immune response.

[00215] In some embodiments, dendritic cell precursor cells are isolated for
transduction with a cancer associated sequence, and induced to differentiate into dendritic cells.
The genetically modified DCs express the cancer associated sequence, and may display peptide
fragments on the cell surface.

[00216] In some embodiments, the cancer associated sequence expressed comprises a
sequence of a naturally occurring protein. In some embodiments, the cancer associate sequence
does not comprise a naturally occurring sequence. As already noted, fragments of naturally
occurring proteins may be used; in addition, the expressed polypeptide may comprise mutations
such as deletions, insertions, or amino acid substitutions when compared to a naturally occurring
polypeptide, so long as at least one peptide epitope can be processed by the DC and presented
on a MHC class I or II surface molecule. In some embodiments, it may be desirable to use
sequences other than “wild type,” in order to, for example, increase antigenicity of the peptide
or to increase peptide expression levels. In some embodiments, the introduced cancer associated
sequences may encode variants such as polymorphic variants (e.g., a variant expressed by a
particular human patient) or variants characteristic of a particular cancer (e.g., a cancer in a
particular subject).

[00217] In some embodiments, a cancer associated sequence may be introduced
(transduced) into DCs or stem cells in any of a variety of standard methods, including
transfection, recombinant vaccinia viruses, adeno-associated viruses (AAVs), retroviruses, etc.

[00218] In some embodiments, the transformed DCs of the invention may be
introduced into the subject (e.g., without limitation, a human patient) where the DCs may induce
an immune response. Typically, the immune response includes a cytotoxic T-lymphocyte
(CTL) response against target cells bearing antigenic peptides (e.g., in a MHC class I/peptide
complex). These target cells are typically cancer cells.

[00219] In some embodiments, when the DCs are to be administered to a subject,
they may preferably isolated from, or derived from precursor cells from, that subject (i.e., the
DCs may administered to an autologous subject). However, the cells may be infused into HLLA-
matched allogeneic or HLA-mismatched allogeneic subject. In the latter case,
immunosuppressive drugs may be administered to the subject.

[00220] In some embodiments, the cells may be administered in any suitable manner.
In some embodiments, the cell may be administered with a pharmaceutically acceptable carrier

(e.g., saline). In some embodiments, the cells may be administered through intravenous, intra-
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articular, intramuscular, intradermal, intraperitoneal, or subcutaneous routes. Administration
(i.e., immunization) may be repeated at time intervals. Infusions of DC may be combined with
administration of cytokines that act to maintain DC number and activity (e.g., GM-CSF, IL-12).

[00221] In some embodiments, the dose administered to a subject may be a dose
sufficient to induce an immune response as detected by assays which measure T cell
proliferation, T lymphocyte cytotoxicity, and/or effect a beneficial therapeutic response in the
patient over time, e.g., to inhibit growth of cancer cells or result in reduction in the number of
cancer cells or the size of a tumor.

[00222] In some embodiments, DCs are obtained (either from a patient or by in vitro
differentiation of precursor cells) and pulsed with antigenic peptides having a cancer associated
sequence. The pulsing results in the presentation of peptides onto the surface MHC molecules
of the cells. The peptide/MHC complexes displayed on the cell surface may be capable of
inducing a MHC-restricted cytotoxic T-lymphocyte response against target cells expressing
cancer associated polypeptides (e.g., without limitations, cancer cells).

[00223] In some embodiments, cancer associated sequences used for pulsing may
have at least about 6 or 8 amino acids and fewer than about 30 amino acids or fewer than about
50 amino acid residues in length. In some embodiments, an immunogenic peptide sequence
may have from about 8 to about 12 amino acids. In some embodiments, a mixture of human
protein fragments may be used; alternatively a particular peptide of defined sequence may be
used. The peptide antigens may be produced by de novo peptide synthesis, enzymatic digestion
of purified or recombinant human peptides, by purification of the peptide sequence from a
natural source (e.g., a subject or tumor cells from a subject), or expression of a recombinant
polynucleotide encoding a human peptide fragment.

[00224] In some embodiments, the amount of peptide used for pulsing DC may
depend on the nature, size and purity of the peptide or polypeptide. In some embodiments, an
amount of from about 0.05 ug/ml to about 1 mg/ml, from about 0.05 ug/ml to about 500 ug/ml,
from about 0.05 ug/ml to about 250 ug/ml, from about 0.5 ug/ml to about 1 mg/ml, from about
0.5 ug/ml to about 500 ug/ml, from about 0.5 ug/ml to about 250 ug/ml, or from about 1 ug/ml
to about 100 ug/ml of peptide may be used. After adding the peptide antigen(s) to the cultured
DC, the cells may then be allowed sufficient time to take up and process the antigen and express
antigen peptides on the cell surface in association with either class I or class I MHC. In some
embodiments, the time to take up and process the antigen may be about 18 to about 30 hours,

about 20 to about 30 hours, or about 24 hours.
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[00225] Numerous examples of systems and methods for predicting peptide binding
motifs for different MHC Class I and II molecules have been described. Such prediction could
be used for predicting peptide motifs that will bind to the desired MHC Class I or II molecules.
Examples of such methods, systems, and databases that those of ordinary skill in the art might
consult for such purpose include:

1. Peptide Binding Motifs for MHC Class I and II Molecules; William E. Biddison,
Roland Martin, Current Protocols in Immunology, Unit 11 (DOI:
10.1002/0471142735.ima01is36; Online Posting Date: May, 2001).

[00226] Reference 1 above, provides an overview of the use of peptide-binding
motifs to predict interaction with a specific MHC class I or II allele, and gives examples for the
use of MHC binding motifs to predict T-cell recognition.

[00227]  Table 3 provides an exemplary result for a HLLA peptide motif search at the
NIH Center for Information Technology website, Biolnformatics and Molecular Analysis
Section.

TABLE 3: exemplary result for HLA peptide motif search
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User Parameter and Scoring Information: Explicit number
Method selected to mimic the number of
results
Number of results requested 20
HLA molecule type selected A_0201
Length selected for subsequences to be 9
scored
Echoing mode selected for input sequence Y
Echoing format Numbered lines
Length of user’s input peptide sequence 369
Number of subsequence scores calculated 361
Number of top-scoring subsequences 20
reported back in scoring output table
Scoring Results
Rank Start Position Subsequence residue Score (estimate of
listing half time of
disassociation of a
molecule containing
this subsequence
1 310 SLLKFLAKV (SEQ 2249.173
ID NO: 42)
2 183 MLLVFGIDV (SEQ 1662.432
ID NO: 43)
3 137 KVTDLVQFL (SEQ 339.313
ID NO: 44)
4 254 GLYDGMMEHL 315.870
(SEQ ID NO: 45)
5 228 ILILSIIFI (SEQ ID 224.357
NO: 46)
6 296 FLWGPRAHA (SEQ 189.678
ID NO: 47)
7 245 VIWEALNMM (SEQ 90.891

ID NO: 48)
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10

11

12

13

14

15

16

17

18

19

20

308

166

201

174

213

226

225

251

88

66

220

233

247

55

KMSILKFLA (SEQ
ID NO: 49)
KNYEDHFPL (SEQ
ID NO: 50)
FVLVTSLGL (SEQ
ID NO: 51)
ILESEASEC (SEQ
ID NO: 52)
GMLSDVQSM
(SEQ ID NO: 53)
ILILILSII (SEQ ID
NO: 54)
GILILILSI (SEQ ID
NO: 55)
NMMGLYDGM
(SEQ ID NO: 56)
QIACSSPSV (SEQ
ID NO: 57)
LIPSTPEEV (SEQ
ID NO: 58)
SMPKTGILI (SEQ
ID NO: 59)
IIFIEGYCT (SEQ ID
NO: 60)
WEALNMGL (SEQ
ID NO: 61)

PCT/US2014/047535

72.836

37.140

31.814

31.249

30.534

16.725

12.208

9.758

9.563

7.966

7.535

6.445

4.395

[00228] One skilled in the art of peptide-based vaccination may determine which

peptides would work best in individuals based on their HLA alleles (e.g., due to “MHC

restriction”). Different HLLA alleles will bind particular peptide motifs (usually 2 or 3 highly

conserved positions out of 8-10) with different energies which can be predicted theoretically or

measured as dissociation rates. Thus, a skilled artisan may be able to tailor the peptides to a

subject’s HLA profile.
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[00229] In some embodiments, the present disclosure provides methods of eliciting
an immune response against cells expressing a cancer associated sequence comprising
contacting a subject with a cancer associated sequence under conditions effective to elicit an
immune response in the subject, wherein said cancer associated sequence comprises a sequence
or fragment thereof a gene selected from one or more of the cancer associated sequences
provided infra.

Transfecting Cells With Cancer Associated Sequences

[00230] Cells may be transfected with one or more of the cancer associated
sequences disclosed infra. Transfected cells may be useful in screening assays, diagnosis and
detection assays. Transfected cells expressing one or more cancer associated sequence disclosed
herein may be used to obtain isolated nucleic acids encoding cancer associated sequences and/or
isolated proteins or peptide fragments encoded by one or more cancer associated sequences.

[00231]  Electroporation may be used to introduce the cancer associated nucleic acids
described herein into mammalian cells (Neumann, E. et al. (1982) EMBO J. 1, 841-845), plant
and bacterial cells, and may also be used to introduce proteins (Marrero, M.B. et al. (1995) J.
Biol. Chem. 270, 15734-15738; Nolkrantz, K. et al. (2002) Anal. Chem. 74, 4300-4305; Rui, M.
et al. (2002) Life Sci. 71, 1771-1778). Cells (such as the cells of this invention) suspended in a
buffered solution of the purified protein of interest are placed in a pulsed electrical field.
Briefly, high-voltage electric pulses result in the formation of small (nanometer-sized) pores in
the cell membrane. Proteins enter the cell via these small pores or during the process of
membrane reorganization as the pores close and the cell returns to its normal state. The
efficiency of delivery may be dependent upon the strength of the applied electrical field, the
length of the pulses, temperature and the composition of the buffered medium. Electroporation
is successful with a variety of cell types, even some cell lines that are resistant to other delivery
methods, although the overall efficiency is often quite low. Some cell lines may remain
refractory even to electroporation unless partially activated.

[00232] Microinjection may be used to introduce femtoliter volumes of DNA directly
into the nucleus of a cell (Capecchi, M.R. (1980) Cell 22, 470-488) where it can be integrated
directly into the host cell genome, thus creating an established cell line bearing the sequence of
interest. Proteins such as antibodies (Abarzua, P. et al. (1995) Cancer Res. 55, 3490-3494;
Theiss, C. and Meller, K. (2002) Exp. Cell Res. 281, 197-204) and mutant proteins (Naryanan,
A. et al. (2003) J. Cell Sci. 116, 177-186) can also be directly delivered into cells via

microinjection to determine their effects on cellular processes firsthand. Microinjection has the
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advantage of introducing macromolecules directly into the cell, thereby bypassing exposure to
potentially undesirable cellular compartments such as low-pH endosomes.

[00233]  Several proteins and small peptides have the ability to transduce or travel
through biological membranes independent of classical receptor-mediated or endocytosis-
mediated pathways. Examples of these proteins include the HIV-1 TAT protein, the herpes
simplex virus 1 (HSV-1) DNA-binding protein VP22, and the Drosophila Antennapedia (Antp)
homeotic transcription factor. In some embodiments, protein transduction domains (PTDs)
from these proteins may be fused to other macromolecules, peptides or proteins such as, without
limitation, a cancer associated polypeptide to successfully transport the polypeptide into a cell
(Schwarze, S.R. et al. (2000) Trends Cell Biol. 10, 290-295). Exemplary advantages of using
fusions of these transduction domains is that protein entry is rapid, concentration-dependent and
appears to work with difficult cell types (Fenton, M. et al. (1998) J. Immunol. Methods 212, 41-
48).

[00234] In some embodiments, liposomes may be used as vehicles to deliver
oligonucleotides, DNA (gene) constructs and small drug molecules into cells (Zabner, J. et al.
(1995) J. Biol. Chem. 270, 18997-19007; Felgner, P.L. et al. (1987) Proc. Natl. Acad. Sci. USA
84, 7413-7417). Certain lipids, when placed in an aqueous solution and sonicated, form closed
vesicles consisting of a circularized lipid bilayer surrounding an aqueous compartment. The
vesicles or liposomes of embodiments herein may be formed in a solution containing the
molecule to be delivered. In addition to encapsulating DNA in an aqueous solution, cationic
liposomes may spontaneously and efficiently form complexes with DNA, with the positively
charged head groups on the lipids interacting with the negatively charged backbone of the DNA.
The exact composition and/or mixture of cationic lipids used can be altered, depending upon the
macromolecule of interest and the cell type used (Felgner, J.H. et al. (1994) J. Biol. Chem. 269,
2550-2561). The cationic liposome strategy has also been applied successfully to protein
delivery (Zelphati, O. et al. (2001) J. Biol. Chem. 276, 35103-35110). Because proteins are
more heterogeneous than DNA, the physical characteristics of the protein, such as its charge and
hydrophobicity, may influence the extent of its interaction with the cationic lipids.

Pharmaceutical Compositions and Modes of Administration

[00235] Modes of administration for a therapeutic (either alone or in combination
with other pharmaceuticals) can be, but are not limited to, sublingual, injectable (including
short-acting, depot, implant and pellet forms injected subcutaneously or intramuscularly), or by
use of vaginal creams, suppositories, pessaries, vaginal rings, rectal suppositories, intrauterine

devices, and transdermal forms such as patches and creams.
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[00236] Specific modes of administration will depend on the indication. The
selection of the specific route of administration and the dose regimen is to be adjusted or titrated
by the clinician according to methods known to the clinician in order to obtain the optimal
clinical response. 'The amount of therapeutic to be administered is that amount which is
therapeutically effective. The dosage to be administered will depend on the characteristics of
the subject being treated, e.g., the particular animal treated, age, weight, health, types of
concurrent treatment, if any, and frequency of treatments, and can be easily determined by one
of skill in the art (e.g., by the clinician).

[00237] Pharmaceutical formulations containing the therapeutic of the present
disclosure and a suitable carrier can be solid dosage forms which include, but are not limited to,
tablets, capsules, cachets, pellets, pills, powders and granules; topical dosage forms which
include, but are not limited to, solutions, powders, fluid emulsions, fluid suspensions, semi-
solids, ointments, pastes, creams, gels and jellies, and foams; and parenteral dosage forms which
include, but are not limited to, solutions, suspensions, emulsions, and dry powder; comprising
an effective amount of a polymer or copolymer of the present disclosure. It is also known in the
art that the active ingredients can be contained in such formulations with pharmaceutically
acceptable diluents, fillers, disintegrants, binders, lubricants, surfactants, hydrophobic vehicles,
water soluble vehicles, emulsifiers, buffers, humectants, moisturizers, solubilizers, preservatives
and the like. The means and methods for administration are known in the art and an artisan can
refer to various pharmacologic references for guidance. For example, Modern Pharmaceutics,
Banker & Rhodes, Marcel Dekker, Inc. (1979); and Goodman & Gilman's The Pharmaceutical
Basis of Therapeutics, 6th Edition, MacMillan Publishing Co., New York (1980) can be
consulted.

[00238] The compositions of the present disclosure can be formulated for parenteral
administration by injection, e.g., by bolus injection or continuous infusion. The compositions
can be administered by continuous infusion subcutaneously over a period of about 15 minutes to
about 24 hours. Pormulations for injection can be presented in unit dosage form, e.g., in
ampoules or in multi-dose containers, with an added preservative. The compositions can take
such forms as suspensions, solutions or emulsions in oily or aqueous vehicles, and can contain
formulatory agents such as suspending, stabilizing and/or dispersing agents.

[00239] For oral administration, the compositions can be formulated readily by
combining the therapeutic with pharmaceutically acceptable carriers well known in the art.
Such carriers enable the therapeutic of the invention to be formulated as tablets, pills, dragees,

capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient
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to be treated. Pharmaceutical preparations for oral use can be obtained by adding a solid
excipient, optionally grinding the resulting mixture, and processing the mixture of granules,
after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients
include, but are not limited to, fillers such as sugars, including, but not limited to, lactose,
sucrose, mannitol, and sorbitol; cellulose preparations such as, but not limited to, maize starch,
wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose,
hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose, and polyvinylpyrrolidone
(PVP). If desired, disintegrating agents can be added, such as, but not limited to, the cross-
linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate.

[00240] Dragee cores can be provided with suitable coatings. For this purpose,
concentrated sugar solutions can be used, which can optionally contain gum arabic, talc,
polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments can be
added to the tablets or dragee coatings for identification or to characterize different
combinations of active therapeutic doses.

[00241] Pharmaceutical preparations which can be used orally include, but are not
limited to, push-fit capsules made of gelatin, as well as soft, sealed capsules made of gelatin and
a plasticizer, such as glycerol or sorbitol. The push-fit capsules can contain the active
ingredients in admixture with filler such as, e.g., lactose, binders such as, e.g., starches, and/or
lubricants such as, e.g., talc or magnesium stearate and, optionally, stabilizers. In soft capsules,
the active therapeutic can be dissolved or suspended in suitable liquids, such as fatty oils, liquid
paraffin, or liquid polyethylene glycols. In addition, stabilizers can be added. All formulations
for oral administration should be in dosages suitable for such administration.

[00242] For buccal administration, the pharmaceutical compositions can take the
form of, e.g., tablets or lozenges formulated in a conventional manner.

[00243] For administration by inhalation, the therapeutic for use according to the
present disclosure is conveniently delivered in the form of an aerosol spray presentation from
pressurized packs or a nebulizer, with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or
other suitable gas. In the case of a pressurized aerosol the dosage unit can be determined by
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use
in an inhaler or insufflator can be formulated containing a powder mix of the therapeutic and a

suitable powder base such as lactose or starch.
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[00244] The compositions of the present disclosure can also be formulated in rectal
compositions such as suppositories or retention enemas, e.g., containing conventional
suppository bases such as cocoa butter or other glycerides.

[00245] In addition to the formulations described previously, the therapeutic of the
present disclosure can also be formulated as a depot preparation. Such long acting formulations
can be administered by implantation (for example subcutaneously or intramuscularly) or by
intramuscular injection.

[00246] Depot injections can be administered at about 1 to about 6 months or longer
intervals. Thus, for example, the compositions can be formulated with suitable polymeric or
hydrophobic materials (for example as an emulsion in an acceptable oil) or ion exchange resins,
or as sparingly soluble derivatives, for example, as a sparingly soluble salt.

[00247] In transdermal administration, the compositions of the present disclosure, for
example, can be applied to a plaster, or can be applied by transdermal, therapeutic systems that
are consequently supplied to the organism.

[00248] Pharmaceutical compositions can include suitable solid or gel phase carriers
or excipients. Examples of such carriers or excipients include but are not limited to calcium
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and
polymers such as, e.g., polyethylene glycols.

[00249] The compositions of the present disclosure can also be administered in
combination with other active ingredients, such as, for example, adjuvants, protease inhibitors,
or other compatible drugs or compounds where such combination is seen to be desirable or
advantageous in achieving the desired effects of the methods described herein.

[00250] In some embodiments, the disintegrant component comprises one or more of
croscarmellose sodium, carmellose calcium, crospovidone, alginic acid, sodium alginate,
potassium alginate, calcium alginate, an ion exchange resin, an effervescent system based on
food acids and an alkaline carbonate component, clay, talc, starch, pregelatinized starch, sodium
starch glycolate, cellulose floc, carboxymethylcellulose, hydroxypropylcellulose, calcium
silicate, a metal carbonate, sodium bicarbonate, calcium citrate, or calcium phosphate.

[00251] In some embodiments, the diluent component may include one or more of
mannitol, lactose, sucrose, maltodextrin, sorbitol, xylitol, powdered cellulose, microcrystalline
cellulose, carboxymethylcellulose, carboxyethylcellulose, methylcellulose, ethylcellulose,
hydroxyethylcellulose, methylhydroxyethylcellulose, starch, sodium starch glycolate,
pregelatinized starch, a calcium phosphate, a metal carbonate, a metal oxide, or a metal

aluminosilicate.
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[00252] In some embodiments, the optional lubricant component, when present,
comprises one or more of stearic acid, metallic stearate, sodium stearylfumarate, fatty acid, fatty
alcohol, fatty acid ester, glycerylbehenate, mineral oil, vegetable oil, paraffin, leucine, silica,
silicic acid, talc, propylene glycol fatty acid ester, polyethoxylated castor oil, polyethylene
glycol, polypropylene glycol, polyalkylene glycol, polyoxyethylene-glycerol fatty ester,
polyoxyethylene fatty alcohol ether, polyethoxylated sterol, polyethoxylated castor oil,
polyethoxylated vegetable oil, or sodium chloride.

Kits

[00253]  Also provided by the invention are kits and systems for practicing the subject
methods, as described above, such components configured to diagnose cancer in a subject, treat
cancer in a subject, detect cancer in a sample, or perform basic research experiments on cancer
cells (e.g., either derived directly from a subject, grown in vitro or ex vivo, or from an animal
model of cancer. The various components of the kits may be present in separate containers or
certain compatible components may be pre-combined into a single container, as desired.

[00254] In some embodiments, the invention provides a kit for diagnosing the
presence of cancer in a test sample, said kit comprising at least one polynucleotide that
selectively hybridizes to a cancer associated polynucleotide sequence shown in SEQ ID NOS 1-
40 and/or a nucleic acid encoding SEQ ID NO: 41, or its complement. In another embodiment
the invention provides an electronic library comprising a cancer associated polynucleotide, a
cancer associated polypeptide, or fragment thereof, disclosed infra. In some embodiments the
kit may include one or more capture reagents or specific binding partners of one or more cancer
associated sequences disclosed infra.

[00255]  The subject systems and kits may also include one or more other reagents for
performing any of the subject methods. 'The reagents may include one or more matrices,
solvents, sample preparation reagents, buffers, desalting reagents, enzymatic reagents,
denaturing reagents, probes, polynucleotides, vectors (e.g., plasmid or viral vectors), etc., where
calibration standards such as positive and negative controls may be provided as well. As such,
the kits may include one or more containers such as vials or bottles, with each container
containing a separate component for carrying out a sample processing or preparing step and/or
for carrying out one or more steps for producing a normalized sample according to the present
disclosure.

[00256] In addition to above-mentioned components, the subject kits typically further
include instructions for using the components of the kit to practice the subject methods. The

instructions for practicing the subject methods are generally recorded on a suitable recording
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medium. For example, the instructions may be printed on a substrate, such as paper or plastic,
etc. As such, the instructions may be present in the kits as a package insert, in the labeling of
the container of the kit or components thereof (i.e., associated with the packaging or sub-
packaging) etc. In other embodiments, the instructions are present as an electronic storage data
file present on a suitable computer readable storage medium, e.g. CD-ROM, diskette, etc. In yet
other embodiments, the actual instructions are not present in the kit, but means for obtaining the
instructions from a remote source, e.g. via the internet, are provided. An example of this
embodiment is a kit that includes a web address where the instructions can be viewed and/or
from which the instructions can be downloaded. As with the instructions, this means for
obtaining the instructions is recorded on a suitable substrate.

[00257] In addition to the subject database, programming and instructions, the Kkits
may also include one or more control samples and reagents, e.g., two or more control samples
for use in testing the kit.

Additional Embodiments of the Invention

[00258] Embodiments of the disclosure provide methods of diagnosis and/or
treatment of cancer, including, but not limited to, bladder cancer. The methods may be used
for diagnosing and/or treating bladder cancers such as, for example, urothelial carcinoma,
transitional cell carcinoma, non-transitional cell carcinomas, such as, without limitation,
squamous cell carcinoma, adenocarcinoma, thabdomysosarcoma, neural cell tumors, cervical
carcinoma, or lymphoma, recurrent and metastatic bladder cancer, or a combination thereof.

[00259] In some embodiments, the methods comprise targeting a marker that is
expressed at abnormal levels in bladder tumor tissue in comparison to normal somatic tissue. In
some embodiments, the marker may comprise a sequence selected from sequences encoding
LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6,
UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10AIL,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 a complement thereof, or a combination thereof. In some embodiments, the marker
may comprise a sequence selected from SEQ ID NOs: 1-38, a complement thereof or a
combination thereof or is encoded by the same. In some embodiments, the methods for the
treatment of bladder cancer and related pharmaceutical preparations and kits are provided.

[00260] Some embodiments provide methods of treating bladder cancer comprising
administering a composition including a therapeutic that affects the expression, abundance or

activity of a target marker. In some embodiments, the target marker may be selected from:
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LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6,
UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10AI,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 a complement thereof or a combination thereof. In some embodiments, the target
marker may be selected from SEQ ID NOs: 1-38, a complement thereof or a combination
thereof.

[00261] Some embodiments provide methods of detecting bladder cancer comprising
detecting a level of a target marker associated with the bladder cancer. In some embodiments,
the target marker may include LOC650517, FCRLB, IL1A, S100A2, MMPI11, S100A7A,
UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1AS6,
S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3,
VGLL1, CDH3, CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS,
GTSF1, KRT6A, CXCL9, SERPINBS5, DSCR6 a complement thereof or any combination
thereof. In some embodiments, the target marker may be selected from SEQ ID NOs: 1-41, a
complement thereof or a combination thereof or is encoded by the same.

[00262] Some embodiments herein provide antigens (i.e. cancer-associated
polypeptides) associated with bladder cancer as targets for diagnostic and/or therapeutic
antibodies. In some embodiments, these antigens can be used for drug discovery (e.g., small
molecules) and/or for further characterization of cellular regulation, growth, and differentiation.

[00263] Some embodiments provide methods of diagnosing bladder cancer in a

subject, the method comprising: (a) determining the expression of one or more genes or gene
products or homologs thereof; and (b) comparing the expression of the one or more nucleic
acid sequences from a second normal sample from the first subject or a second unaffected
subject, wherein a difference in the expression indicates that the first subject has bladder
cancer, wherein the gene or the gene product is referred to as a gene selected from:
LOC650517, FCRLB, IL1A, S100A2, MMPI11, S100A7A, UGT1A6, FAMS3A, SLC1AS6,
UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, SI00A7, WISP3, PTHLH, COL10A1,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 or a combination thereof. In some embodiments, the gene or the gene product may be
a gene encoding a sequence selected from SEQ ID NOs: 1-40, a complement thereof or a

combination thereof.
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[00264] Some embodiments provide methods of eliciting an immune response
against cells expressing a cancer associated sequence comprising contacting a subject with a
cancer associated sequence under conditions effective to elicit an immune response in the
subject, wherein the cancer associated sequence comprises a gene selected from: LOC650517,
FCRLB, IL1A, S100A2, MMPI11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B,
BX116033, MMP12, KRTI16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COLI10AI,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 a fragment thereof or a combination thereof. In some embodiments, the gene may be a
gene encoding a sequence selected from SEQ ID NOs: 1-40, a complement thereof or a
combination thereof.

[00265] Some embodiments provide methods of detecting bladder cancer in a test
sample, comprising: (i) detecting a level of activity of at least one polypeptide that is a gene
product; and (ii) comparing the level of activity of the polypeptide in the test sample with a level
of activity of polypeptide in a normal sample, wherein an altered level of activity of the
polypeptide in the test sample relative to the level of polypeptide activity in the normal sample
is indicative of the presence of cancer in the test sample, wherein the gene product is a product
of a gene selected from: LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1AS6,
FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3,
PTHLH, COL10A1l, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDHS3,
CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSI1, KRT6A,
CXCL9, SERPINBS5, DSCR6 or a combination thereof. In some embodiments, the gene
product may be a product of a gene encoding a sequence selected from SEQ ID NOs: 1-40, a
complement thereof or a combination thereof.

[00266] Some embodiments herein provide methods of treating bladder cancer in a
subject, the method comprising administering to a subject in need thereof a therapeutic agent
modulating the activity of a cancer associated protein, wherein the cancer associated protein is
encoded by a nucleic acid comprising a nucleic acid sequence selected from LOC650517,
FCRLB, IL1A, S100A2, MMPI11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B,
BX116033, MMP12, KRTI16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COLI10AI,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 homologs thereof, combinations thereof, or a fragment thereof. In some embodiments,

the nucleic acid sequence may be selected from SEQ ID NOs: 1-40, a complement thereof or a
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combination thereof. In some embodiments, the therapeutic agent binds to the cancer associated
protein. In some embodiments, the therapeutic agent is an antibody. In some embodiments,
wherein the antibody may be a monoclonal antibody or a polyclonal antibody. In some
embodiments, the antibody is a humanized or human antibody. In some embodiments, a method
of treating cancer may comprise gene knockdown of a gene such as, without limitation,
LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6,
UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10AI,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 or a combination thereof. In some embodiments, the gene may be a gene encoding a
sequence selected from SEQ ID NOs: 1-40, a complement thereof or a combination thereof. In
some embodiments, a method of treating cancer may comprise treating cells to knockdown or
inhibit expression of a gene encoding mRNA including, LOC650517, FCRLB, IL1A, S100A2,
MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16,
UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6 or a combination thereof. In some
embodiments, the gene may be a gene encoding mRNA, wherein said mRNA is selected from
SEQ ID NOs: 1-40, a complement thereof or a combination thereof. In some embodiments, the
bladder cancer is selected from urothelial carcinoma, transitional cell carcinoma, non-
transitional cell carcinomas, such as, without limitation, squamous cell carcinoma,
adenocarcinoma, rhabdomysosarcoma, neural cell tumors, cervical carcinoma, or lymphoma,
recurrent and metastatic bladder cancer, or a combination thereof.

[00267] In some embodiments, a method of diagnosing a subject with bladder cancer
comprises obtaining a sample and detecting the presence of a cancer associated sequence
selected from LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAM&3A,
SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH,
COL10A1, SERPINB4, UBE2C, BTBDI16, SFN, KRT17pP3, VGLLI1, CDH3, CXCLI10,
S100A9, GIB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9,
SERPINBS, DSCR6 a complement thereof, or a combination thereof, wherein the presence of
the cancer associated sequence indicates the subject has bladder cancer. In some embodiments,
the cancer associated sequence may be selected from SEQ ID NOs: 1-40, a fragment thereof, a
complement thereof, a combination thereof or is encoded by the same. In some embodiments,

detecting the presence of the cancer associated sequence comprises contacting the sample with
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an antibody or other type of capture reagent that specifically binds to the cancer associated
sequence’s protein and detecting the presence or absence of the binding to the cancer associated
sequence’s protein in the sample.

[00268] In some embodiments, the present invention provides methods of treating
bladder cancer in a subject, the method comprising administering to a subject in need thereof a
therapeutic agent that modulates the activity of a marker selected from LOC650517, FCRLB,
ILTA, S100A2, MMPI11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033,
MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C,
BTBD16, SFN, KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTM1, AIM2,
NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6 a complement
thereof or homologs thereof, wherein the therapeutic agent treats the cancer in the subject. In
some embodiments, the marker may be selected from SEQ ID NOs: 1-40, a fragment thereof, a
complement thereof or a combination thereof.

[00269] In some embodiments, the present invention provides methods of diagnosing
bladder cancer in a subject, the method comprising determining the expression of a marker
selected from LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A,
SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH,
COL10A1, SERPINB4, UBE2C, BTBDI16, SFN, KRT17pP3, VGLLI1, CDH3, CXCLI10,
S100A9, GIB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9,
SERPINBS, DSCR6 a complement thereof or a combination thereof from a sample; and
diagnosing cancer in the subject based on expression of the marker, wherein the subject is
diagnosed as having cancer if the marker is overexpressed. In some embodiments, the marker
may be selected from SEQ ID NOs: 1-40, a fragment thereof, a complement thereof or a
combination thereof.

[00270] In some embodiments, the present invention provides methods of detecting
cancer in a test sample, the method comprising: (i) detecting a level of an antibody, wherein the
antibody binds to an antigenic polypeptide encoded by a nucleic acid sequence comprising a
sequence selected from LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6,
FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGTT1A6, S100A7, WISP3,
PTHLH, COL10A1l, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDHS3,
CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSI1, KRT6A,
CXCL9, SERPINBS5, DSCR6 complements thereof, homologs thereof, combinations thereof, or
a fragment thereof; and (ii) comparing the level of the antibody in the test sample with a level of

the antibody in a control sample, wherein an altered level of antibody in the test sample relative
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to the level of antibody in the control sample is indicative of the presence of cancer in the test
sample. In some embodiments, the nucleic acid sequence may be selected from SEQ ID NOs:
1-40, a fragment thereof, a complement thereof or a combination thereof.

[00271] In some embodiments, the present invention provides methods of detecting
cancer in a test sample, comprising: (i) detecting a level of activity of at least one polypeptide
that is encoded by a nucleic acid comprising a nucleic acid sequence selected from LOC650517,
FCRLB, IL1A, S100A2, MMPI11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B,
BX116033, MMP12, KRTI16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COLI10AI,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 complements thereof, homologs thereof, combinations thereof, or a fragment thereof;
and (ii) comparing the level of activity of the polypeptide in the test sample with a level of
activity of polypeptide in a normal sample, wherein an altered level of activity of the
polypeptide in the test sample relative to the level of polypeptide activity in the normal sample
is indicative of the presence of cancer in the test sample. In some embodiments, the nucleic acid
sequence may be selected from SEQ ID NOs: 1-40, a fragment thereof, a complement thereof or
a combination thereof.

[00272] In some embodiments, the present invention provides methods of detecting
bladder cancer in a test sample, the method comprising: (i) detecting a level of expression of at
least one polypeptide that is encoded by a nucleic acid comprising a nucleic acid sequence
selected from LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAM&3A,
SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH,
COL10A1, SERPINB4, UBE2C, BTBDI16, SFN, KRT17pP3, VGLLI1, CDH3, CXCLI10,
S100A9, GIB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9,
SERPINBS5, DSCR6 complements thereof, homologs thereof, combinations thereof, or a
fragment thereof; and (ii) comparing the level of expression of the polypeptide in the test sample
with a level of expression of polypeptide in a normal sample, wherein an altered level of
expression of the polypeptide in the test sample relative to the level of polypeptide expression in
the normal sample is indicative of the presence of cancer in the test sample. In some
embodiments, the nucleic acid sequence may be selected from SEQ ID NOs: 1-41, a fragment
thereof, a complement thereof or a combination thereof.

[00273] In some embodiments, the present invention provides methods of detecting
bladder cancer in a test sample, the method comprising: (i) detecting a level of expression of a

nucleic acid sequence comprising a sequence selected from LOC650517, FCRLB, IL1A,
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S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12,
KRT16, UBD, UGT1A6, SI00A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16,
SEN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU,
MAGEA10, DSCR8, GTSF1, KRT6A, CXCL9, SERPINB5, DSCR6 complements thereof,
homologs thereof, mutant nucleic acids thereof, combinations thereof, or a fragment thereof; and
(ii) comparing the level of expression of the nucleic acid sequence in the test sample with a level
of expression of nucleic acid sequence in a normal sample, wherein an altered level of
expression of the nucleic acid sequence in the test sample relative to the level of nucleic acid
sequence expression in the normal sample is indicative of the presence of cancer in the test
sample. In some embodiments, the nucleic acid sequence may be selected from SEQ ID NOs:
1-40, a fragment thereof, a complement thereof or a combination thereof.

[00274] In some embodiments, the present invention provides methods of screening
for activity against cancer, the method comprising: (a) contacting a cell that expresses a cancer
associated gene comprising a sequence selected from L.OC650517, FCRLB, IL1A, S100A2,
MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16,
UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2, TH, GSTMI1, AIM2, NMU, MAGEA10,
DSCRS, GTSFI, KRT6A, CXCL9, SERPINBS, DSCR6 complements thereof, homologs
thereof, combinations thereof, or fragments thereof with a cancer drug candidate; (b) detecting
an effect of the cancer drug candidate on an expression of the cancer associated polynucleotide
in the cell; and (¢) comparing the level of expression in the absence of the drug candidate to the
level of expression in the presence of the drug candidate; wherein an effect on the expression of
the cancer associate polynucleotide indicates that the candidate has activity against cancer. In
some embodiments, the cancer associated gene comprises a sequence selected from SEQ 1D
NOs: 1-40, a fragment thereof, a complement thereof or a combination thereof or encodes the
same.

[00275] In some embodiments, the present invention provides methods of screening
for activity against bladder cancer, the method comprising: (a) contacting a cell that
overexpresses a cancer associated gene comprising a sequence selected from LOC650517,
FCRLB, IL1A, S100A2, MMPI11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B,
BX116033, MMP12, KRTI16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COLI10AI,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,

DSCR6 complements thereof, homologs thereof, combinations thereof, or fragments thereof
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with a cancer drug candidate; (b) detecting an effect of the cancer drug candidate on an
expression of the cancer associated polynucleotide in the cell or an effect on cell growth or
viability; and (¢) comparing the level of expression, cell growth, or viability in the absence of
the drug candidate to the level of expression, cell growth, or viability in the presence of the drug
candidate; wherein an effect on the expression of the cancer associated polynucleotide, cell
growth, or viability indicates that the candidate has activity against cancer cell that
overexpresses the cancer associated gene. In some embodiments, the cancer associated gene
comprises a sequence selected from SEQ ID NOs: 1-40, a fragment thereof, a complement
thereof or a combination thereof or encodes the same.

[00276] In some embodiments, the present invention provides methods of diagnosing
bladder cancer in a subject, the method comprising: a) determining the expression of one or
more nucleic acid sequences, wherein the one or more nucleic acid sequences comprises a
sequence selected from LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6,
FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGTT1A6, S100A7, WISP3,
PTHLH, COL10A1l, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLL1, CDHS3,
CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSI1, KRT6A,
CXCL9, SERPINBS5, DSCR6 complements thereof, homologs thereof, combinations thereof, or
fragments thereof in a first sample of a first subject; and b) comparing the expression of the one
or more nucleic acid sequences from a second normal sample from the first subject or a second
unaffected subject, wherein a difference in the expression of nucleic acid sequences indicates
that the first subject has cancer. In some embodiments, the nucleic acid sequence may be
selected from SEQ ID NOs: 1-40, a fragment thereof, a complement thereof or a combination
thereof.

[00277] In some embodiments, the present invention provides methods of diagnosing
bladder cancer in a subject, the method comprising: a) determining the expression of one or
more genes or gene products or homologs thereof in a subject; and b) comparing the expression
of the one or more genes or gene products or homologs thereof in the subject to the expression
of one or more genes or gene products or homologs thereof from a normal sample from the
subject or a normal sample from an unaffected subject, wherein a difference in the expression
indicates that the subject has bladder cancer, wherein the one or more genes or gene products
comprises a sequence selected from LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A,
UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1AS6,
S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3,
VGLL1, CDH3, CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS,
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GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6 complements thereof, homologs thereof or
combinations thereof. In some embodiments, the gene or gene product encodes a sequence
selected from SEQ ID NOs: 1-40, a fragment thereof, a complement thereof or a combination
thereof.

[00278] In some embodiments, the present invention provides methods of detecting
bladder cancer in a test sample, comprising: (i) detecting a level of activity of at least one
polypeptide; and (ii) comparing the level of activity of the polypeptide in the test sample with a
level of activity of polypeptide in a normal sample, wherein an altered level of activity of the
polypeptide in the test sample relative to the level of polypeptide activity in the normal sample
is indicative of the presence of cancer in the test sample, wherein the polypeptide is a gene
product of a sequence selected from LOC650517, FCRLB, IL1A, ST00A2, MMP11, S100A7A,
UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1AS6,
S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3,
VGLL1, CDH3, CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS,
GTSF1, KRT6A, CXCL9, SERPINBS5, DSCR6 complements thereof. In some embodiments,
the polypeptide comprises a sequence selected from SEQ ID NOs: 1-40, a fragment thereof, a
complement thereof and combinations thereof.

[00279] In some embodiments, the present invention provides methods of diagnosing
bladder cancer in a subject, the method comprising: obtaining one or more gene expression
results for one or more sequences, wherein the one or more sequences comprises a sequence
selected from LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAM&3A,
SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH,
COL10A1, SERPINB4, UBE2C, BTBDI16, SFN, KRT17P3, VGLLI, CDH3, CXCLI10,
S100A9, GIB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9,
SERPINBS, DSCR6 a complement thereof, or a combination thereof, from a sample derived
from a subject; and diagnosing cancer in the subject based on the one or more gene expression
results, wherein the subject is diagnosed as having cancer if one or more genes is overexpressed.
In some embodiments, the one or more sequences comprises a sequence selected from SEQ ID

NOs: 1-40, a fragment thereof, a complement thereof, or a combination thereof.

1. A method of detecting bladder cancer in a subject comprising a) obtaining
a sample from a subject b) contacting the sample obtained from the subject with one or more
agents that detect expression of a panel of markers encoded by the gene WDR72 and one or

more genes chosen from LOC650517, FCRLB, IL1A, S100A2, MMP11, ST00A7A,
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UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1AS®,
S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SEFN, KRT17P3,
VGLL1, CDH3, CXCL10, S100A9, GIB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS,
GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, or a complement thereof; ¢) contacting a
non-cancerous cell, with the one or more agents from b); and d) comparing the expression
level of the panel of markers encoded by the gene WDR72 and one or more markers encoded
for by the genes chosen from LOC650517, FCRLB, ILL1A, SI00A2, MMP11, ST00A7A,
UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1AS®,
S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3,
VGLL1, CDH3, CXCL10, S100A9, GIB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS,
GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6, or a complement thereof in the sample
obtained from the subject with the expression level of the panel of markers encoded by the
gene WDR72 and one or more markers encoded for by the genes chosen from OC650517,
FCRLB, ILTA, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B,
BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10A1,
SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GIB2,
TH, GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS,
DSCR6 or a complement thereof, in the non-cancerous cell, wherein a higher level of
expression of the panel of markers encoded by the gene WDR72 and one or more markers
encoded for by the genes chosen from LOC650517, FCRLB, IL1A, S100A2, MMP11,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SEN,
KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU,
MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6 or a complement
thereof in the sample compared to the non-cancerous cell indicates that the subject has

bladder cancer.
2. The method of 1, wherein the subject is a human.
3. The method of 1, wherein the sample is a bodily fluid.
4. The method of 3, wherein the bodily fluid is blood.
5. The method of 3, wherein the bodily fluid is serum.

6. The method of 3, wherein the bodily fluid is urine.
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7. 'The method of 1, wherein the sample is a tissue sample.

8. The method of 1, wherein the sample is comprised of cells.

9. The method of 1, wherein the one or more agents is a nucleic acid.
10. The method of 1, wherein the one or more agents is a protein.

11. The method of 10, wherein the protein is an antibody.

12. A method of detecting bladder cancer in a subject comprising a) obtaining
a sample from a subject b) contacting the sample obtained from the subject with one or more
agents that detect expression of one or more of the markers encoded by genes chosen from
WDR72, LOC650517, FCRLB, IL.1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A,
SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, SI00A7, WISP3, PTHLH,
COL10A1, SERPINB4, UBE2C, BTBD16, SEN, KRT17P3, VGLL1, CDH3, CXCLI10,
S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9,
SERPINBS, DSCR6 or a complement thereof; ¢) contacting a non-cancerous cell with the
one or more agents from b); and d) comparing the expression level of one or more of the
markers encoded by genes chosen from WDR72, LOC650517, FCRLB, ILL1A, SI00A2,
MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16,
UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU,
MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS5, DSCR6 or a complement
thereof in the non-cancerous cell, wherein a higher level of expression in the sample of one or
more of the markers encoded by genes chosen from WDR72, LOC650517, FCRLB, IL1A,
S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12,
KRT16, UBD, UGT1A6, SI00A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C,
BTBD16, SEN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GIB2, TH, GSTM1, AIM2,
NMU, MAGEAT10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6 or a
complement thereof in the sample obtained from the subject compared to the non-cancerous

cell indicates that the subject has bladder cancer.

13. The method of 12, wherein the subject is a human.
14. The method of 12, wherein the sample is a bodily fluid.

15. The method of 14, wherein the bodily fluid is blood.
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The method of 14, wherein the bodily fluid is serum.

The method of 14, wherein the bodily fluid is urine.

The method of 12, wherein the sample is a tissue sample.
The method of 12, wherein the sample is comprised of cells.

The method of 12, wherein the one or more agents is a nucleic acid.

. The method of 12, wherein the one or more agents is a protein.

The method of 21, wherein the protein is an antibody.

A kit for detecting bladder cancer in sample comprising one or more

agents that bind to a marker encoded for by one or more genes chosen from WDR72,
LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLCIASG,
UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH,
COL10A1, SERPINB4, UBE2C, BTBD16, SEN, KRT17P3, VGLL1, CDH3, CXCLI10,
S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9,
SERPINBS, DSCR6.

24.

25.

26.

27.

28.

29.

30.

31.

32.

The kit of 23, wherein the one or more agents is a nucleic acid.
The kit of 23, wherein the one or more agents is a protein.

The kit of 23, wherein the protein is an antibody.

The kit of 23, wherein the sample is obtained from a human.
The kit of 23, wherein the sample is a bodily fluid.

The kit of 23, wherein the bodily fluid is blood.

The kit of 23, wherein the bodily fluid is serum.

The kit of 23, wherein the sample is tissue.

The kit of 23, wherein the sample is comprised of cells.
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EXAMPLE 1

[00280] LOC650517: LOC650517 (Accession number XR_019109.1) encodes
Keratin 17 pseudogene 3. It is disclosed here that LOC650517 is a novel marker for bladder
tumors. As shown in Figure 1, LOC650517 expression was assayed by Illumina microarray, a
probe specific for LOC650517 (probe sequence
AAGAACCGCAAGGATGCCAAGGATTGGTTCTTCAGCAAGACAGAGGAACT; (SEQID
NO: 62) Illumina probe ID ILMN_1653934) detected strong gene expression (>200 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of LOC650517 in a wide
variety of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<200
RFUs). The specificity of elevated LOC650517 expression in malignant tumors of bladder
origin shown herein demonstrates that LOC650517 is a marker for the diagnosis of bladder
cancer (e.g. including but not limited to bladder tumor transitional cell carcinoma and metastatic
bladder tumors), and is a target for therapeutic intervention in bladder cancer. The marker may
be detected in urine and/or sera.

[00281]  Therapeutics that target LOC650517 can be identified using the methods
described herein and therapeutics that target LOC650517 include, but are not limited to,
antibodies that modulate the activity of LOC650517. The manufacture and use of antibodies are
described herein.

EXAMPLE 2

[00282] FCRLB: FCRLB (Accession number NM_001002901.2) encodes Homo
sapiens Fc receptor-like B. It is disclosed here that FCRLB is a novel marker for bladder
tumors. As shown in Figure 2, FCRLB expression was assayed by Illumina microarray, a probe
specific for FCRLB (probe sequence
CACCCTTAGCCCTTCAGATAAGCCTAGCCAGTACATATTTCAGCACAGGC; (SEQ 1D
NO: 63) Illumina probe ID ILMN_1782015) detected strong gene expression (>170 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of FCRLB in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus

myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
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kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<170
RFUs). The specificity of elevated FCRLB expression in malignant tumors of bladder origin
shown herein demonstrates that FCRLB is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00283]  Therapeutics that target FCRLB can be identified using the methods
described herein and therapeutics that target FCRLB include, but are not limited to, antibodies
that modulate the activity of FCRLB. The manufacture and use of antibodies are described
herein.

EXAMPLE 3

[00284] IL1A: IL1A (Accession number NM_000575.3) encodes Homo sapiens
interleukin 1, alpha. It is disclosed here that ILL1A is a novel marker for bladder tumors. As
shown in Figure 3, ILL1A expression was assayed by Illumina microarray, a probe specific for
ILTA (probe sequence
CAGGGCATTTTGGTCCAAGTTGTGCTTATCCCATAGCCAGGAAACTCTGC; (SEQ ID
NO: 64) Illumina probe ID ILMN_1658483) detected strong gene expression (>260 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of IL1A in a wide variety of
normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<260
RFUs). The specificity of elevated IL1A expression in malignant tumors of bladder origin
shown herein demonstrates that IIL1A is a marker for the diagnosis of bladder cancer (e.g.,
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00285]  Therapeutics that target IL1A can be identified using the methods described
herein and therapeutics that target ILL1A include, but are not limited to, antibodies that modulate

the activity of ILL1A. The manufacture and use of antibodies are described herein.
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EXAMPLE 4

[00286] S100A2: ST00A2 (Accession number NM_005978.3) encodes Homo sapiens
5100 calcium binding protein A2. It is disclosed here that SI00A2 is a novel marker for bladder
tumors. As shown in Figure 4, SI00A2 expression was assayed by [llumina microarray, a probe
specific for S100A2 (probe sequence
CTCAGCTGGAGTGCTGGGAGATGAGGGCCTCCTGGATCCTGCTCCCTTCT; (SEQ ID
NO: 65) lllumina probe ID ILMN_1725852) detected strong gene expression (>1000 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of SI00A2 in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<1000
RFUs). The specificity of elevated SI00A2 expression in malignant tumors of bladder origin
shown herein demonstrates that SI00A2 is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00287]  Therapeutics that target S100A2 can be identified using the methods
described herein and therapeutics that target ST00A2 include, but are not limited to, antibodies
that modulate the activity of S100A2. The manufacture and use of antibodies are described
herein.

EXAMPLE 5

[00288] MMP11: MMPI11 (Accession number NM_005940.3) encodes Homo
sapiens matrix metallopeptidase 11 (stromelysin 3). It is disclosed here that MMP11 is a novel
marker for bladder tumors. As shown in Figure 5, MMP11 expression was assayed by Illumina
microarray, a probe specific for MMP11 (probe sequence
CAGGTCTTGGTAGGTGCCTGCATCTGTCTGCCTTCTGGCTGACAATCCTG; (SEQ 1D
NO: 66) Illumina probe ID ILMN_1655915) detected strong gene expression (>1600 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of MMP11 in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,

spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<1600



WO 2015/013233 PCT/US2014/047535
77

RFUs). The specificity of elevated MMP11 expression in malignant tumors of bladder origin
shown herein demonstrates that MMP11 is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00289]  Therapeutics that target MMP11 can be identified using the methods
described herein and therapeutics that target MMP11 include, but are not limited to, antibodies
that modulate the activity of MMP11. The manufacture and use of antibodies are described
herein.

EXAMPLE 6

[00290] S100A7A: SI00A7A (Accession number NM_176823.3) encodes Homo
sapiens S100 calcium binding protein A7A. It is disclosed here that ST00A7A is a novel marker
for bladder tumors. As shown in Figure 6, SI00A7A expression was assayed by Illumina
microarray, a probe specific for S100A7A (probe sequence
AGAGTTCTGACCAGCACCAGATAAGCTTCAGTGCTCTCCTTTCTTTGGCC; (SEQ 1D
NO: 67) Illumina probe ID ILMN_1673191) detected strong gene expression (>100 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of SI00A7A in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<100
RFUs). The specificity of elevated ST00A7A expression in malignant tumors of bladder origin
shown herein demonstrates that ST00A7A is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00291]  Therapeutics that target SIOOA7A can be identified using the methods
described herein and therapeutics that target SIO0A7A include, but are not limited to, antibodies
that modulate the activity of ST00A7A. The manufacture and use of antibodies are described
herein.

EXAMPLE 7

[00292] UGTI1A6: UGT1A6 (Accession number NM_205862.1) encodes Homo
sapiens UDP glucuronosyltransferase 1 family, polypeptide A6. It is disclosed here that
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UGT1AG6 is a novel marker for bladder tumors. As shown in Figure 7, UGT1A6 expression was
assayed by Illumina microarray, a probe specific for UGT1A6 (probe sequence
TACCAGGCTTTCTGACTCCTGCTCTAGGATTCTCACCACGTACTGGCTAG; (SEQ 1D
NO: 68) Illumina probe ID ILMN_1752813) detected strong gene expression (>300 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of UGT1A6 in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<300
RFUs). The specificity of elevated UGT1A6 expression in malignant tumors of bladder origin
shown herein demonstrates that UGT1AG6 is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00293]  Therapeutics that target UGT1A6 can be identified using the methods
described herein and therapeutics that target UGT1A6 include, but are not limited to, antibodies
that modulate the activity of UGT1A6. The manufacture and use of antibodies are described
herein.

EXAMPLE 8

[00294] FAMS3A: FAMSB3A (Accession number NM_032899.4) encodes Homo
sapiens family with sequence similarity 83, member A. It is disclosed here that FAMS&3A is a
novel marker for bladder tumors. As shown in Figure 8, FAMS83A expression was assayed by
[lumina  microarray, a  probe  specific for FAMS83A  (probe  sequence
CAGCCTGGTCACCTCCTGAGGAATAAATGCTGAACCTCACAAGCCCCATC; (SEQ ID
NO: 69) Illumina probe ID ILMN_2239774) detected strong gene expression (>800 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of FAMS3A in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<800
RFUs). The specificity of elevated FAMS3A expression in malignant tumors of bladder origin
shown herein demonstrates that FAMS3A is a marker for the diagnosis of bladder cancer (e.g.

including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder



WO 2015/013233 PCT/US2014/047535
79

tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00295]  Therapeutics that target FAMS3A can be identified using the methods
described herein and therapeutics that target FAM83A include, but are not limited to, antibodies
that modulate the activity of FAMS3A. The manufacture and use of antibodies are described
herein.

EXAMPLE 9

[00296] SLCI1A6: SLC1A6 (Accession number NM_005071.1) encodes Homo
sapiens solute carrier family 1 (high affinity aspartate/glutamate transporter), member 6. It is
disclosed here that SLCT1A6 is a novel marker for bladder tumors. As shown in Figure 9,
SLC1AG6 expression was assayed by Illumina microarray, a probe specific for SLC1A6 (probe
sequence TGACCGGCTTCGCACAATGACCAACGTACTGGGGGACTCAATTGGAGCGG;
(SEQ ID NO: 70) Hlumina probe ID ILMN_2171471) detected strong gene expression (>120
RFUs) in bladder tumor transitional cell carcinoma. In contrast, expression of SLC1A6 in a
wide variety of normal tissues including normal bladder, colon, rectum, cervix, endometrium,
uterus myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft
tissue, lung, kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate,
rectum, liver, spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was
generally low (<120 RFUs). The specificity of elevated SLC1A6 expression in malignant
tumors of bladder origin shown herein demonstrates that SLC1A6 is a marker for the diagnosis
of bladder cancer (e.g., including but not limited to bladder tumor transitional cell carcinoma
and metastatic bladder tumors), and is a target for therapeutic intervention in bladder cancer.
The marker may be detected in urine and/or sera.

[00297]  Therapeutics that target SLC1A6 can be identified using the methods
described herein and therapeutics that target SLC1AG6 include, but are not limited to, antibodies
that modulate the activity of SLC1A6. The manufacture and use of antibodies are described
herein.

EXAMPLE 10

[00298] UPK3B: UPK3B (Accession number NM_182684.1) encodes Homo sapiens
uroplakin 3B (UPK3B), transcript variant 2. It is disclosed here that UPK3B is a novel marker
for bladder tumors. As shown in Figure 10, UPK3B expression was assayed by Illumina

microarray, a probe specific for UPK3B (probe sequence

GCTCACCCAGGGCTGAGACCAAGTGGTCAGACCCCATCACTCTCCACCAA; (SEQ 1D
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NO: 71) Illumina probe ID ILMN_2264177) detected strong gene expression (>220 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of UPK3B in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<220
RFUs). The specificity of elevated UPK3B expression in malignant tumors of bladder origin
shown herein demonstrates that UPK3B is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00299]  Therapeutics that target UPK3B can be identified using the methods
described herein and therapeutics that target UPK3B include, but are not limited to, antibodies
that modulate the activity of UPK3B. The manufacture and use of antibodies are described
herein.

EXAMPLE 11

[00300] BX116033: BX116033 (Accession number BX116033) encodes BX116033
NCI_CGAP_Lu24 Homo sapiens cDNA clone IMAGp998A155622, mRNA sequence. It is
disclosed here that BX116033 is a novel marker for bladder tumors. As shown in Figure 11,
BX116033 expression was assayed by Illumina microarray, a probe specific for BX116033
(probe sequence
TGCCGTATTCTTGGTGTCTGGAGCAGTGCCTGACCTGTGGCGGGTGCTTA; (SEQ 1D
NO: 72) Illumina probe ID ILMN_1863962) detected strong gene expression (>200 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of BX116033 in a wide
variety of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<200
RFUs). The specificity of elevated BX116033 expression in malignant tumors of bladder origin
shown herein demonstrates that BX116033 is a marker for the diagnosis of bladder cancer (e.g.,
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be

detected in urine and/or sera.
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[00301] Therapeutics that target BX116033 can be identified using the methods
described herein and therapeutics that target BX116033 include, but are not limited to,
antibodies that modulate the activity of BX116033. The manufacture and use of antibodies are

described herein.

EXAMPLE 12

[00302] MMP12: MMPI12 (Accession number NM_002426.2) encodes Homo
sapiens matrix metallopeptidase 12 (macrophage elastase). It is disclosed here that MMP12 is a
novel marker for bladder tumors. As shown in Figure 12, MMP12 expression was assayed by
Nlumina  microarray, a  probe specific for MMPI12 (probe sequence
TCTATTTGAAGCATGCTCTGTAAGTTGCTTCCTAACATCCTTGGACTGAG; (SEQ 1D
NO: 73) Illumina probe ID ILMN_2073758) detected strong gene expression (>120 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of MMP12 in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<120
RFUs). The specificity of elevated MMP12 expression in malignant tumors of bladder origin
shown herein demonstrates that MMP12 is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00303] Therapeutics that target MMP12 can be identified using the methods
described herein and therapeutics that target MMP12 include, but are not limited to, antibodies
that modulate the activity of MMP12. The manufacture and use of antibodies are described
herein.

EXAMPLE 13

[00304] KRTI16: KRT16 (Accession number NM_005557.2) encodes Homo sapiens
keratin 16 (focal non-epidermolytic palmoplantar keratoderma). It is disclosed here that KRT16
is a novel marker for bladder tumors. As shown in Figure 13, KRT16 expression was assayed
by Illumina microarray, a probe specific for KRTI16 (probe sequence
AGGAGTACCAGATCTTGCTGGATGTGAAGACGCGGCTGGAGCAGGAGATT; (SEQ ID
NO: 74) Illumina probe ID ILMN_2228162) detected strong gene expression (>520 RFUs) in

bladder tumor transitional cell carcinoma. In contrast, expression of KRT16 in a wide variety of
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normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<520
RFUs). The specificity of elevated KRT16 expression in malignant tumors of bladder origin
shown herein demonstrates that KRT16 is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00305] Therapeutics that target KRT16 can be identified using the methods
described herein and therapeutics that target KRT16 include, but are not limited to, antibodies
that modulate the activity of KRT16. The manufacture and use of antibodies are described
herein.

EXAMPLE 14

[00306] UBD: UBD (Accession number NM_006398.2) encodes Homo sapiens
ubiquitin D. It is disclosed here that UBD is a novel marker for bladder tumors. As shown in
Figure 1, UBD expression was assayed by Illumina microarray, a probe specific for UBD (probe
sequence CCTCCTCCAGGTGCGAAGGTCCAGCTCAGTGGCACAAGTGAAAGCAATGA;
(SEQ ID NO: 75) Hlumina probe ID ILMN_1678841) detected strong gene expression (>170
RFUs) in bladder tumor transitional cell carcinoma. In contrast, expression of UBD in a wide
variety of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, thyroid, urinary bladder, pancreas, prostate, rectum, liver, spleen, stomach,
spinal cord, brain, testis, thyroid, and salivary gland was generally low (<170 RFUs), with the
exception of lymph node (1076 RIUs). The specificity of elevated UBD expression in
malignant tumors of bladder origin shown herein demonstrates that UBD is a marker for the
diagnosis of bladder cancer (e.g. including but not limited to bladder tumor transitional cell
carcinoma and metastatic bladder tumors), and is a target for therapeutic intervention in bladder
cancer. The marker may be detected in urine and/or sera.

[00307] Therapeutics that target UBD can be identified using the methods described
herein and therapeutics that target UBD include, but are not limited to, antibodies that modulate

the activity of UBD. The manufacture and use of antibodies are described herein.
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EXAMPLE 15

[00308] UGTI1A6: UGT1A6 (Accession number NM_001072.3) encodes Homo
sapiens UDP glucuronosyltransferase 1 family, polypeptide A6. It is disclosed here that
UGT1A6 is a novel marker for bladder tumors. As shown in Figure 15, UGT1A6 expression
was assayed by Illumina microarray, a probe specific for UGTIA6 (probe sequence
GGCCGGTCATGCCCAACATGGTCTTCATTGGAGGTATCAACTGTAAGAAG; (SEQ 1D
NO: 76) Illumina probe ID ILMN_1706390) detected strong gene expression (>200 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of UGT1A6 in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<200
RFUs). The specificity of elevated UGT1A6 expression in malignant tumors of bladder origin
shown herein demonstrates that UGT1AG6 is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00309] Therapeutics that target UGT1A6 can be identified using the methods
described herein and therapeutics that target UGT1A6 include, but are not limited to, antibodies
that modulate the activity of UGT1A6. The manufacture and use of antibodies are described
herein.

EXAMPLE 16

[00310] S100A7: SI00A7 (Accession number NM_002963.3) encodes Homo sapiens
5100 calcium binding protein A7. It is disclosed here that SI00A7 is a novel marker for bladder
tumors. As shown in Figure 16, S100A7 expression was assayed by Illumina microarray, a
probe specific for S100A7 (probe sequence
GCTGAGAGGTCCATAATAGGCATGATCGACATGTTTCACAAATACACCAG; (SEQ ID
NO: 77) Illumina probe ID ILMN_1757351) detected strong gene expression (>420 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of SI00A7 in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,

spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<420
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RFUs). The specificity of elevated SI00A7 expression in malignant tumors of bladder origin
shown herein demonstrates that SIO0A7 is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00311] Therapeutics that target S100A7 can be identified using the methods
described herein and therapeutics that target STO0A7 include, but are not limited to, antibodies
that modulate the activity of S100A7. The manufacture and use of antibodies are described
herein.

EXAMPLE 17

[00312] WISP3: WISP3 (Accession number NM_003880.2) encodes Homo sapiens
WNT1 inducible signaling pathway protein 3. It is disclosed here that WISP3 is a novel marker
for bladder tumors. As shown in Figure 17, WISP3 expression was assayed by Illumina
microarray, a probe specific for WISP3 (probe sequence
GCTGTGGATTACATCTTGTGTGTGTCAGAGAAACTGCAGAGAACCTGGAG; (SEQ 1D
NO: 78) Illumina probe ID ILMN_1712360) detected strong gene expression (>170 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of WISP3 in a wide variety of
normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<170
RFUs). The specificity of elevated WISP3 expression in malignant tumors of bladder origin
shown herein demonstrates that WISP3 is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00313] Therapeutics that target WISP3 can be identified using the methods
described herein and therapeutics that target WISP3 include, but are not limited to, antibodies
that modulate the activity of WISP3. The manufacture and use of antibodies are described
herein.

EXAMPLE 18

[00314] PTHIH: PTHLH (Accession number NM_198964.1) encodes Homo sapiens

parathyroid hormone-like hormone. It is disclosed here that PTHLH is a novel marker for
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bladder tumors. As shown in Figure 18, PTHLH expression was assayed by Illumina
microarray, a probe specific for PTHLH (probe sequence
TGGTTAGACTCTGGAGTGACTGGGAGTGGGCTAGAAGGGGACCACCTGTC; (SEQ ID
NO: 79) Illumina probe ID ILMN_1785699) detected strong gene expression (>900 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of PTHLH in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<900
RFUs). The specificity of elevated PTHLH expression in malignant tumors of bladder origin
shown herein demonstrates that PTHLH is a marker for the diagnosis of bladder cancer (e.g.
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00315] Therapeutics that target PITHLH can be identified using the methods
described herein and therapeutics that target PTHLH include, but are not limited to, antibodies
that modulate the activity of PTHLH. The manufacture and use of antibodies are described
herein.

EXAMPLE 19

[00316] COLI10A1: COL10A1 (Accession number NM_000493.3) encodes Homo
sapiens collagen, type X, alpha 1. It is disclosed here that COL10A1 is a novel marker for
bladder tumors. As shown in Figure 19, COL10A1 expression was assayed by Illumina
microarray, a probe specific for COLI0AI1 (probe sequence
CCCCTAAAATATTTCTGATGGTGCACTACTCTGAGGCCTGTATGGCCCCT; (SEQ ID
NO: 80) Illumina probe ID ILMN_1672776) detected strong gene expression (>100 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of COLI0A1l in a wide
variety of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<100
RFUs), with the exception of bone (477 RFUs). The specificity of elevated COL10Al
expression in malignant tumors of bladder origin shown herein demonstrates that COL10A1 is a

marker for the diagnosis of bladder cancer (e.g. including but not limited to bladder tumor
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transitional cell carcinoma and metastatic bladder tumors), and is a target for therapeutic
intervention in bladder cancer. The marker may be detected in urine and/or sera.

[00317] Therapeutics that target COL10A1 can be identified using the methods
described herein and therapeutics that target COL10A1 include, but are not limited to,
antibodies that modulate the activity of COL10A1. The manufacture and use of antibodies are
described herein.

EXAMPLE 20

[00318] SERPINB4: SERPINB4 (Accession number NM_002974.2) encodes Homo
sapiens serpin peptidase inhibitor, clade B (ovalbumin), member 4. It is disclosed here that
SERPINB4 is a novel marker for bladder tumors. As shown in Figure 20, SERPINB4
expression was assayed by [llumina microarray, a probe specific for SERPINB4 (probe
sequence GCATGACCTGGAGCCACGGTCTCTCAGTATCTAAAGTCCTACACAAGGCC;
(SEQ ID NO: 81) Hlumina probe ID ILMN_1782716) detected strong gene expression (>2000
RFUs) in bladder tumor transitional cell carcinoma. In contrast, expression of SERPINB4 in a
wide variety of normal tissues including normal bladder, colon, rectum, cervix, endometrium,
uterus myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft
tissue, lung, kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate,
rectum, liver, spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was
generally low (<2000 RFUs). The specificity of elevated SERPINB4 expression in malignant
tumors of bladder origin shown herein demonstrates that SERPINB4 is a marker for the
diagnosis of bladder cancer (e.g., including but not limited to bladder tumor transitional cell
carcinoma and metastatic bladder tumors), and is a target for therapeutic intervention in bladder
cancer. The marker may be detected in urine and/or sera.

[00319] Therapeutics that target SERPINB4 can be identified using the methods
described herein and therapeutics that target SERPINB4 include, but are not limited to,
antibodies that modulate the activity of SERPINB4. The manufacture and use of antibodies are
described herein.

EXAMPLE 21

[00320] UBE2C: UBE2C (Accession number NM_181803.1) encodes Homo sapiens
ubiquitin-conjugating enzyme E2C. It is disclosed here that UBE2C is a novel marker for
bladder tumors. As shown in Figure 21, UBE2C expression was assayed by Illumina

microarray, a probe specific for UBE2C (probe sequence

CCCTCATGAACCCAACATTGATAGTCCCTTGAACACACATGCTGCCGAGC; (SEQ ID
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NO: 82) Illumina probe ID ILMN_1714730) detected strong gene expression (>500 RFUs) in
bladder tumor transitional cell carcinoma. In contrast, expression of UBE2C in a wide variety
of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<500
RFUs). The specificity of elevated UBE2C expression in malignant tumors of bladder origin
shown herein demonstrates that UBE2C is a marker for the diagnosis of bladder cancer (e.g.,
including but not limited to bladder tumor transitional cell carcinoma and metastatic bladder
tumors), and is a target for therapeutic intervention in bladder cancer. The marker may be
detected in urine and/or sera.

[00321] Therapeutics that target UBE2C can be identified using the methods
described herein and therapeutics that target UBE2C include, but are not limited to, antibodies
that modulate the activity of UBE2C. The manufacture and use of antibodies are described
herein.

EXAMPLE 22

[00322] SEN: SFN (Accession number NM_006142.3) encodes Homo sapiens
stratifin. It is disclosed here that SEN is a novel marker for bladder tumors. As shown in Figure
22, SFN expression was assayed by Illumina microarray, a probe specific for SFN (probe
sequence CTCTGATCGTAGGAATTGAGGAGTGTCCCGCCTTGTGGCTGAGAACTGGA;
(SEQ ID NO: 83) Hlumina probe ID ILMN_1806607) detected strong gene expression (>3000
RFUs) in bladder tumor transitional cell carcinoma. In contrast, expression of SFN in a wide
variety of normal tissues including normal bladder, colon, rectum, cervix, endometrium, uterus
myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft tissue, lung,
kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate, rectum, liver,
spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was generally low (<3000
RFUs). The specificity of elevated SEN expression in malignant tumors of bladder origin shown
herein demonstrates that SEN is a marker for the diagnosis of bladder cancer (e.g., including but
not limited to bladder tumor transitional cell carcinoma and metastatic bladder tumors), and is a
target for therapeutic intervention in bladder cancer. The marker may be detected in urine

and/or sera.
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[00323] Therapeutics that target SFN can be identified using the methods described
herein and therapeutics that target SFN include, but are not limited to, antibodies that modulate

the activity of SEN. The manufacture and use of antibodies are described herein.

EXAMPLE 23

] KRT17P3: KRT17P3 (Accession number XR 015626.2) encodes Homo
sapiens. It is disclosed here that KRT17P3 is a novel marker for bladder tumors. As shown
in Figure 23, KRT17P3 expression was assayed by [llumina microarray, a probe specific for
KRT17P (probe  sequence
TGGGCTGACCTTGGCCAGAGCCGACCTGGAGATGCAGATTGAGAACCTCA ; (SEQ
ID NO: 84) Hlumina probe ID ILMN_3195198) detected strong gene expression (>3000
RFUs) in bladder tumor transitional cell carcinoma. In contrast, expression of KRT17P3 in a
wide variety of normal tissues including normal bladder, colon, rectum, cervix, endometrium,
uterus myometrium, ovary, fallopian tube, bone, skeletal muscle, skin, adipose tissue, soft
tissue, lung, kidney, esophagus, lymph node, thyroid, urinary bladder, pancreas, prostate,
rectum, liver, spleen, stomach, spinal cord, brain, testis, thyroid, and salivary gland was
generally low (<3000 RFUs). The specificity of elevated KRT17P3 expression in malignant
tumors of bladder origin shown herein demonstrates that is KRT17P3 a marker for the
diagnosis of bladder cancer (e.g., including but not limited to bladder tumor transitional cell
carcinoma and metastatic bladder tumors), and is a target for therapeutic intervention in
bladder cancer. The marker may be detected in urine and/or sera.

[00324] Therapeutics that target KRT17P3  can be identified using the methods
described herein and therapeutics that target KRT17P3 include, but are not limited to, antibodies
that modulate the activity of KRT17P3. The manufacture and use of antibodies are described
herein.

EXAMPLE 24

[00325] gRT PCR was performed on normal bladder tissue and bladder tumors. Total
RNA was extracted (RNeasy, Qiagen), then cDNA generated using the SuperScript Il reverse
transcriptase in combination with random hexamer primers alone or in combination with oligo-
dT primers (all reverse transcription components from Invitrogen/Life Technologies). PCRs
were carried out on a 7900HT Sequence Detection System or a 7500 Real Time PCR System
(Applied Biosystems/Life Technologies) utilizing SYBR® Green I (Applied Biosystems/Life
Technologies) or TagMan chemistries. TagMan PCR was conducted with probes from the

Universal Probe Library (UPL) (Roche) in combination with correspondingly designed primers.
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Background: The UPL System contains a relatively small number of short hydrolysis probes
that cover an extensive proportion of the human mRNA transcriptome. UPL probes contain
locked nucleic acids (LNAs) which increase the probes’ melting temperatures. This allows the
probe and the longer, unmodified, primers to anneal at the same temperature.

[00326]  Primers for each of the genes studied are provided below.

Gene primer sequencel

MMP11 ACCGCTGGAGCCAGACGCC (SEQID NO: 85)
MMP12 TCTGGACTACACATTCAGGAGGCAC (SEQ ID NO:86)
CcoL10A1 GGGCCTCAATGGACCCACCG (SEQID NO: 87)

KRT6A TGAGGAGTGCAGGCTGAATGGC (SEQ ID NO:88 )
SFN GTGGAGAGGGACTGGCAGAGC (SEQID NO: 89)
FCRLB GCCAGGCCGTGCGCTACTTCC (SEQID NO:90 )
SERPINB5  ACTGGTGGCAGGGGCTTCTAGC (SEQID NO:91 )
IL1A GGTTGAGTTTAAGCCAATCCA (SEQID NO:92 )
KRT16 ATCGAGGACCTGAGGAACAA (SEQID NO: 93 )

SLC1A6 CTATGGGCACGTCTTCCAG (SEQ ID NO:94 )
S100A2 TCTGCCACCTGGTCTGCCACA (SEQID NO:95 )
S100A7A AAGCCTGCTGACGATGATG (SEQID NO: 96)

DSCR6 ATCCAGACACCTGGAGATGCTG (SEQ ID NO: 97)
UBE2C GATAGTCCCTTGAACACACATGCTG (SEQ ID NO: 98)
Gene primer sequence 2

MMP11 CGAGAGGCCAATGCTGGGTAGC (SEQ ID NO: 99)
MMP12 GTCACAGAGAGCTGGTTCTGAATTGTC (SEQ ID NO:100)
COL10A1  CTGGGCCTTTGGCCTGCCTT (SEQID NO: 101)

KRT6A CAATGGCTCTGCCACTGCTGGAAC (SEQID NO: 102)

SFN GGGACACTCCTCAATTCCTACGATC (SEQ ID NO: 103 )
FCRLB CTTGCACTGTCACAGCCACCTTAGC (SEQID NO: 104)
SERPINB5 GCCATCTAAAGTAACTAAACCCATAGAC (SEQ ID NO:105
IL1A TGCTGACCTAGGCTTGATGA (SEQ ID NO:106 )

KRT16 GGGCCAGTTCATGCTCATAC (SEQ ID NO:107 )

SLC1A6 GGACGAACCTGGTGATGC (SEQ ID NO: 108 )

S100A2 AGTGACCAGCACAGCCAGCG (SEQID NO: 109 )
S100A7A  GCGAGGTAATGTATGCCCTTT (SEQID NO: 110)
DSCR6 ACTCCGCAGGTATTCTTGACGC (SEQID NO: 111 )
UBE2C CCGAGCTCTGGAAAAACCCCACAGC (SEQID NO:112)

[00327] The results are presented in Figures 24-36 and show that expression of
MMP11, MMP12, COL10A1, KRT6A, SFN, FCRLB, SERPINBS, II.1A, KRT16, SLC1A6,
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S100A2, S100A7A, and DSCR6 are all elevated in bladder tumor samples compared to normal
bladder tissue.
EXAMPLE 25

[00328] LIGATION-DEPENDENT AMPLIFICATION (LDA) FLEXSCRIPT
ASSAY (Luminex Corporation). LDA was used to analyze expression of the gene UBE2C in
normal bladder tissue and bladder tumors using primers for UBE2C disclosed in the table
contained in the previous example.

[00329] The LDA FlexScript assay is based on a multiplex real-time Reverse
Transcription-Polymerase Chain Reaction (qRT-PCR), followed by the hybridization of the
different types of PCR products to different types of beads, and finally the detection and
quantification of the bead-bound PCR products. In short, RNA is reverse-transcribed. Then, two
probes per target are hybridized to adjacent regions on the complementary DNA (cDNA), and
ligated with a thermostable ligase. Probe-probe pairs are PCR-amplified using universal primers
binding to 5’ extensions of the probes (choosing a cycle number at which reactions are expected
to be in the dynamic range, i.e. in the exponential amplification phase), and treated with lambda
exonuclease to remove one of the strands. The remaining (biotinylated) strands are then
hybridized to unique oligonucleotides attached to Luminex microspheres, incubated with
streptavidin-phycoerythrin (PE), and quantified based on PE fluorescence.

[00330] The results presented in Figure 37 show that UBE2C expression is elevated
in bladder tumors compared to normal bladder tissue.

EXAMPLE 26

[00331] Example 26 provides ELISA data for MMP11 and COL10A1, (Figs 38-39).

[00332] Levels of the two protein markers were assayed in serum using a USCN
ELISA kit (USCN) according to the manufacturer’s instructions. In brief, 100 pL of the blank,
standards, and samples with specified dilutions were added to the appropriate wells of a 96 well
plate followed by 2 hours of incubation at 37°C. After removal of the liquid, 100ul of Detection
Reagent A was added to each well and incubated for 1 hour at 37°C. After removal of Reagent
A, each well was washed 3 times with 350 ul. of wash solution. 100 uL. of Detection Reagent B
was added to each well and then incubated for 30 minutes at 37°C. After removal of Reagent B,
each well was washed 5 times with 350 ul. of wash solution. 90 ul. of Substrate solution was
added to each well and incubated for 15-25 minutes at 37°C. 50 uL. of Stop Solution was added
to each well. The plate was read either on the Molecular Devices SpectraMax250 or the BioTek
Synergy H1 plate reader at 450nm. A standard curve was derived from the standards supplied

in the kit and the sample values were extrapolated from this curve.
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[00333] The results are shown in Figures 38-39 and indicate that MMP11 and

COLI10A are elevated in serum from bladder cancer patients.
EXAMPLE 27

[00334] Agarose gel analysis of markers COL10A, MMP11, SFN and FCRLB in
voided urine. RNA was extracted from cells in voided urine with the ZR Urine RNA Isolation
KitTM (Zymo Research) then reverse-transcribed using SuperScript Il reverse transcriptase in
the presence of random hexamer and oligo-dT primers (Invitrogen/Life Technologies).
Following PCR with 50 cycles, products were analyzed on pre-cast 4% Agarose (HR) gels
containing ethidium bromide (E-Gel®, Invitrogen/Life Technologies). Urine specimens: all
from male individuals, three with bladder cancer (1-3), and three healthy controls (A-C).

GAPDH serves as loading and/or positive control.

Forward primer Reverse primer

COLI10AI GGGCCTCAATGGACCCACCG (SEQ | CTGGGCCTTTGGCCTGCCTT (SEQ ID
ID NO: 113) NO: 118)

MMPI11 ACCGCTGGAGCCAGACGCC (SEQ CGAGAGGCCAATGCTGGGTAGC (SEQ ID
ID NO: 114) NO: 119)

SFN GTGGAGAGGGACTGGCAGAGC (SEQ | GGGACACTCCTCAATTCCTACGATC (SEQ
ID NO: 115) ID NO: 120)

FCRLB GCCAGGCCGTGCGCTACTTCC (SEQ | CTTGCACTGTCACAGCCACCTTAGC (SEQ
ID NO: 116) ID NO: 121)

GAPDH GGCCTCCAAGGAGTAAGACC (SEQ AGGGGTCTACATGGCAACTG(SEQ ID
ID NO: 117) NO: 122)

[00335] The results are presented in Figure 40 and show that detectable levels of the
markers COL10A, MMP11, SFN, and FCRLB can be found in the urine of bladder cancer
patients.

EXAMPLE 28

[00336] Immunofluorescence microscopy

[00337] Paraffin embedded tissue sections were obtained from Asterand (Detroit,
MI). These specimens included: Normal bladder tissue (donors with no history of cancer) and
bladder carcer tissue. Prior to the staining with antibodies, the sections were dewaxed in xylene
and rehydrated in cycles of ethanol (100%, 95%, 70%) followed by a wash in distilled water.
Antigen retrieval was performed in epitope retrieval buffer (IHC World #IW-1100) by
incubating the slides at 95 C 40 minutes using an IHC-Steamer Set (IHC World #IW-1102).
Immunostaining was performed using a polyclonal rabbit anti-human MMP11 antibody (Abcam
#ab52904) at a 1:100 dilution. The primary antibody was detected using an Alexa Fluor 594
Donkey anti-rabbit IgG (Life Sciences #A21207) at a 1:200 dilution.
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[00338] Vectashield mounting medium with DAPI was used to preserve the
stained samples (Vector Laboratories #H-1200). Images were taken with an exposure time of
400 milliseconds using a Nikon Eclipse TE2000-U at a magnification of 10,000 and an X-Cite
120 fluorescence illumination system (Lumen Dynamics).

[00339]  The results are shown in Figure 41and demonstrate that MMP11 is detected
in bladder cancer samples, but not in normal bladder tissue. Blue staing represents dapi
detection; red staining represents MMP11 detection.

EXAMPLE 29

[00340] WDR72: WDR72(Accession number NM_182758.1) is a novel marker for
bladder tumors. As shown in Figure 42, WDR72 expression was assayed by Illumina
microarray, a probe specific for WDR72 (probe sequence
GAGATATGGGTGCCCTTTTGTACGTCTAGGCCTAGGTAACCAGTGGAGTG; (SEQ 1D
NO: 123) llumina probe ID ILMN_1782716) detected strong gene expression (>2000 RFFUs) in
bladder cancer tissue. In contrast, expression of WDR72 in normal bladder tissue was generally
low. The specificity of elevated WDR72 expression in malignant tumors of bladder origin
shown herein demonstrates that WDR72 is a marker for the diagnosis of bladder cancer, and is a
target for therapeutic intervention in bladder cancer. The marker may be detected in urine
and/or sera.

[00341] Therapeutics that target WDR72 can be identified using the methods
described herein and therapeutics that target WDR72 include, but are not limited to, antibodies
that modulate the activity of WDR72. The manufacture and use of antibodies are described
herein.

EXAMPLE 30

[00342] Commercially available bladder and bladder tumor tissue RNA samples were
serially diluted in water, then subjected to 1-step qRT-PCR amplification. mRNA was reverse-
transcribed and cDNA amplified in reaction volumes of 30 microliter using the Path-IDTM
Multiplex One-Step RT-PCR Kit (Life Technologies) with the following primers and probes
mixed together (multiplexed): 300 nM of MP3-F-WDR72, 400 nM of MP3-R-WDR72, 250 nM
of MP3-P-WDR72-FAM, 20 nM of MP4-F-GAPDH, 400 nM of MP4-R-GAPDH, 250 nM of
MP4-P-GAPDH-CyS5, 100 nM of MP2-F-UBE2C, 400 nM of MP2-R-UBE2C, 500 nM MP1-F-
TOP2A, 400 nM of MP1-R-TOP2A, and 250 nM of MP1-P-TOP2A-JOE (Primers and probes
are provided in the Table below).

[00343] (gqRT-)PCRs were carried out on the ABI 7500 Real Time PCR System
employing 7500 System SDS v2.0.5 software (Life Technologies) with the thermoprogram set
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for 48°C for 10 minutes, then 95°C for 10 minutes, followed by 42 cycles of 95°C for 15
seconds and 60°C for 2.5 minutes.

[00344] Results are shown in Figure 43 and demonstrate that expression of WDR72
is elevated in bladder cancer tissue relative to normal tissue.

[00345] cDNA was amplified using the Path-IDTM Multiplex One-Step RT-PCR Kit
(Life Technologies) with the following primers and probes mixed together (multiplexed): MP3-
F-WDR72, MP3-R-WDR72, MP3-P-WDR72-FAM, MP4-F-GAPDH, MP4-R-GAPDH, and
MP4-P-GAPDH-CyS5 (Primers and probes are provided in the Table below).

[00346] (gRT-)PCRs were carried out on the ABI 7500 Real Time PCR System
employing 7500 System SDS v2.0.5 software (Life Technologies) with the thermoprogram set
for 48°C for 10 minutes, then 95°C for 10 minutes, followed by 42 cycles of 95°C for 15
seconds and 60°C for 2.5 minutes.

[00347] The results shown in Figure 44 demonstrate that expression levels of
WDR72 was elevated in cancer samples compared to the histologically normal bladder tissue.

[00348] Human bladder cancer SCaBER cells (ATCC cat. no. HTB-3) were spiked
into 50 ml aliquots of fresh urine from a healthy individual. Urine samples were processed via
the ZR Urine RNA Isolation Kit (Zymo Research) and the resulting RNA was subjected to 1-
step qRT-PCR. In short, mRNA was reverse-transcribed and cDNA amplified in reaction
volumes of 30 microliter using the Path-IDTM Multiplex One-Step RT-PCR Kit (Life
Technologies). For the WDR72 and GAPDH multiplex reactions, the following primers and
probes were mixed together: 300 nM of MP3-F-WDR72, 400 nM of MP3-R-WDR72, 250 nM
of MP3-P-WDR72-FAM, 20 nM of MP4-I-GAPDH, 400 nM of MP4-R-GAPDH, and 250 nM
of MP4-P-GAPDH-Cy5 (Table below). For the TOP2A and GAPDH multiplex reactions, the
following primers and probes were mixed together: 500 nM of TOP2ZA-MP-F, 500 nM of
TOP2A-MP-R, 250 nM of TOP2A-FAM, 20 nM of GAPDH-MP-F, 400 nM of GAPDH-MP-R,
and 250 nM of GAPDH-CYS5 (Primers and Probes are provided in the Table below).

[00349] (gRT-)PCRs were carried out on the ABI 7500 Real Time PCR System
employing 7500 System SDS v2.0.5 software (Life Technologies) with the thermoprogram set
for 48°C for 10 minutes, then 95°C for 10 minutes, followed by 42 cycles of 95°C for 15
seconds and 60°C for 2.5 minutes.

[00350] The results are shown in Figure 45 and demonstrate that WDR72 and
TOP2A expression was detected in bladder carcinoma cells spiked into normal human urine.

[00351] The SurePrep™ Urine Exfoliated Cell RNA Purification Kit (Fisher

Scientific) method was compared to a modified version of the ZR Urine RNA Isolation Kit
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(Zymo Research) method on 100 milliliter aliquots of fresh urine from a healthy individual. For
the ZR Urine RNA Isolation method, the step at which urine is manually pressed through a filter
attached to a syringe was substituted by a vacuum filtration step using a Nalgene 0.2 micron
vacuum sterile filtration device (Nalgene Rapid-Flow Sterile Disposable Filter Units with PES
Membrane, catalogue numbers 564-0020 or 568-0020). RNA obtained from the SurePrep™ and
the modified ZR Urine RNA Isolation methods was reverse-transcribed and cDNA amplified in
reaction volumes of 30 microliter using the Path-ID™ Multiplex One-Step RT-PCR Kit (Life
Technologies) with the following primers and probes mixed together (multiplexed): 300 nM of
MP3-F-WDR72, 400 nM of MP3-R-WDR72, 250 nM of MP3-P-WDR72-FAM, 20 nM of
MP4-F-GAPDH, 400 nM of MP4-R-GAPDH, and 250 nM of MP4-P-GAPDH-Cy5(Primers and
Probes are provided in the table below).

[00352] (gqRT-)PCRs were carried out on the ABI 7500 Real Time PCR System
employing 7500 System SDS v2.0.5 software (Life Technologies) with the thermoprogram set
for 48°C for 10 minutes, then 95°C for 10 minutes, followed by 42 cycles of 95°C for 15
seconds and 60°C for 2.5 minutes.

[00353] The results are shown in Figure 46 and demonstrated better results using the

7ZR Urine RNA isolation kit.

Gene Symbol Accession Label Sequence (5’ to 3’)

No. (NCBI)
AAG GTC TGC CCC TGC AAG GTG
MP3-F-WDR72 NM_182758.3 T(SEQ 1D NO:124)

TGT GGACTG GCATTC CCT GTT

MP3-R-WDR72 NM_182758.3 GG (SEQ ID NO:125)

AGGCTGTAGTGGATTTGCTA (SEQ ID

MP3-P-WDR72-FAM | NM_182758.3 | 6-FAM (5. BHQ1 (3) | \5/1 26

ACA GAG CCA CGG AGA GCA GCA

TOP2A-MP-F NM_001067.3 A(SEQ ID NO:127)
GGATGG CTT CCT TTT GCG GCG
TOP2A-MP-R NM_001067.3 A(SEQ ID NO:128)
TOP2A-FAM NM_001067.3 | 6-FAM (5'), BHQ1 (3) L%TI;?AGCCCTCCTGCTAC(SEQ D
AATCAAGTGGGGCGATGCTGGC
MP4-F-GAPDH NM_002046.4 (SEQ ID NO:130)
TGACCTTGGCCAGGGGTGCTAA
MP4-R-GAPDH NM_002046.4 (SEQ ID NO:131)
MP4-P-GAPDH-Cy5 | NM_002046.4 | Cy5 (5'), BHQ3 (3) | 811 CGTCATGGGTGTGAACC (SEQ
ID NO:132)
Primers and probes for multiplex qRT-PCR.
lllumina Probe:
Gene Symbol Accession No. (NCBI)
WDR72 NM_182758.1

NM_182758.3
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GAGATATGGGTGCCCTTTTGTACGTCTAGGCCTAGGTAACCAGTGGAGTG (SEQ ID NO: 133)

EXAMPLE 31
[00354] Multiplex 1-step quantitative reverse transcription polymerase chain reaction
(qRT-PCR) was performed on various samples using Path-IDTM Multiplex One-Step RT-PCR

Kit (Life Technologies) according to the manufacturer’s instructions.

[00355]  Primers used in qPCR were designed using OligoCalc 1-2 (Northwestern
Univ, Northwestern, IL. USA) Primer3 (NCBI, Bethesda, MD USA) and for multiplex PCR
primers, MPprimer (Beijing Institute, Beijing China). Criteria for primer design was to have
similar Tms for forward and reverse primers, to be specific for the gene of interest and to have
unfavorable self-annealing thermodynamics. TagMan® probes were designed using Primer
Express® Software v2.0 (Life Technologies, Grand Island, NY USA) to have Tms
approximately 10°C higher than for primers and whenever possible, to be specific for the gene
of interest. Primers demonstrating good correlation and specificity for cancer, as well as
exhibiting robustness and linear dose response to sample input proceeded for further testing.

[00356] WDR72 expression was studied using the following primers: JK1395-
WDR72-F  AATGCTGCCAAAGCAAGACTTC (SEQ ID NO:133 ); JK1416-WDR72-R
CAGGTCCCCAGACAACATCC (SEQ ID NO: 134 ) and the following probe:
[SHEX]CTCCCCCTCATAAAGTTCTTAAAGGCCACCAIBHQ1a-Q] (SEQ ID NO: 135) .

[00357] Commercially available qPCR Human Reference Total RNA (Clontech,
Mountain View, CA USA) was diluted in sterile water and serial dilutions used to validate the
linearity of WDR72 primers (F'ig.47). RNA was reverse-transcribed and amplified using the
Path-ID™ Multiplex One-Step RT-PCR Kit (Life Technologies,) per the manufacturer’s
instructions in a reaction volume of 20uL and the following primer and probe concentrations:
800nM forward primer, 1200nM reverse primer and 135nM of TagMan® probe. Results shown
in Figure 47 demonstrate linearity of the PCR result using the primers for WDR72.

[00358] PCR was carried out on the ABI 7500 Real Time PCR System employing
7500 System SDS v2.0.5 software (Life Technologies) with the thermoprogram set for 48°C for
15 minutes, then 95°C for 10 minutes, followed by 40 cycles of 95°C for 15 seconds and 60°C
for 1 minute. Expression levels were normalized to GAPDH.

[00359] TissueScan Bladder Panel I ¢DNA arrays (OriGene) from normal bladder and
bladder cancer samples were tested for WDR72 expression using the Path-ID™ Multiplex One-Step RT-
PCR Kit (Life Technologies) per the manufacturer’s instructions with reaction volumes, primer and

probe concentrations equivalent to conditions used in initial primer validation. PCR was carried out on
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the ABI 7500 Real Time PCR System using the same thermoprogram used for primer validation
experiments. Expression levels were normalized to P-actin. Results are shown in Figure 48 and
demonstrate elevated expression of WDR72 in bladder tumor samples compared to normal bladder
samples.

[00360] Urine was collected from normal healthy donors and RNA was extracted
using the SurePrep™ Urine Exfoliated Cell Purification Kit (Fisher, Waltham, MA USA) per
the manufacturer’s instructions. To compare PCR performance within the urine matrix, dilutions
of gPCR Human Reference Total RNA (Clontech) were spiked into the urine after the cell lysis
stage. PCR was run as previously described for WDR72 primer validation using the Path-ID™
Multiplex One-Step RT-PCR Kit (Life Technologies). Expression levels were normalized to
GAPDH. The results shown in Figure 49 demonstrate that PCR can detect WDR72 found in
human urine.

EXAMPLE 32

[00361] RNA commercially available from OriGene (Rockville, MD USA), Asterand
(Detroit, MI USA) or Clontech was amplified in the FlexScript LDA Gene Expression Assay
(Luminex, Austin, TX USA). RNA, 25ng of sample RNA or 2ng of qPCR Human Reference
Total RNA (Clontech) was ligated to common linkers and amplified in LDA-PCR Primer Mix
(Luminex) with FagleTag® 2X PCR Master Mix (Roche Applied Biosystmems, Indianapolis,
IN USA) in 35ul reaction volumes. PCR was carried out on a DNA Engine thermocycler (MJ
Research, Watertown, MA USA) set for 40°C for 10 minutes, then 95°C for 10 minutes,
followed by 28 cycles of 95°C for 15 seconds, 60°C for 30 seconds and 72°C for 15 seconds,
followed by a final extension hold at 72°C for 5 minutes. Products were hybridized to LDA-
Microspheres in LDA Hybridization Buffer (Luminex) before incubation with streptavidin
phycoerythrin (LDA-SAPE) in SAPE Buffer (Luminex). Fluorescence measurements were run
on the MagPix instrument equipped with xPonent software. Fluorescent values from two runs
were averaged to determine expression of RNA complementary to WDR72-specific probes.

[00362] The results shown in Figure 50 demonstrate that WDR72 is expressed at

higher levels in Bladder Tumor samples compared to Normal Bladder samples.
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Homo sapiens hypothetical LOC650517 (LOC650517), XR_019109.1

agggaagcgt
ttctcecctgtg
ctcctceccage
cggctgtctg
agtgccctcce
ggcagcagct
aacctcaatg
actgagctgg
gactacagcc
ttgaacaatg
tgcaccaagt
ctgcgcaggyg
aacctcaagg
cgaggccagg
agccgcatcce
gatgccaagg
agcgaactgg
ttggagatcg
gagacagaga
gaggagcagc
ctgctggacg
ggcgaggatg

tccatcatgt
actctggaga
cgggtaactt
actctctggt
acaccagggg
tctgtatcca
ccgctagtce
cacgacggcc
cgtgccageg
gcgcccatgt
ctgagggtga
tgcgacacge
tacagccgceg
gtcgaggage

gtgaaccccc
tgcctgectce
tccatcaagg
gcggectggg
ggggtagcag

ttgggggcegt
accgcctgge

aggtgaagat
agtactacag
ccaacatcct
ttgagacaga
tgctggatgg
aggagctggce
tgggcggtga
tgaacgagat
attggttctt
tccagagcgg
agctgcagtc
gccgctactg
tggcccaget
tgaagacgcg

cccacctgac

ggccactgac
agcccatatt
tgaagtgtga
atttgggcca
tgtatcgatg
atgattggct
tgcgectgeeg
aggccgtgeg
acagcgggcyg
tctccgetaa
tgggtccgeg
gcctgcaccc
cggtgcgceg
tcgaatcgta

97

SEQUENCES

SEQID NO. 1

acagccctac
ctgcecgecge
gctcecctecgg
tgccggetcec
ctattccage
tgatgggctg
ctcctacctg
ccgtgactgg
gacaatcgag
gctacagatt
gcaggccctg
gctgaccttg
ctacctgaag
gatcaatgtg
gcgtgagtag
cagcaagaca
caagagcaag
ccagctcage
catgcagctg
tcgctgecgag
gctggagcag

tcagtacaag

acaacttggg
caccatgacc
cctgggagtyg
tgcaggctgg
tgctactgcet
ctggccggag
gacaagatgc
taccagaggc
gagctgcaga
gacaatgccc
cgcctgagtg
gccagagccg
aagaaccacg
gagatggacg
tacgagaaga
gaggaactga
atttcggagce
atgaaagcat
tcccagatcce
acggagcagc
gagatcgcca

aaadgaaccca

SEQID NO. 2
Homo sapiens Fc receptor-like B (FCRLB), NM_001002901.2

agcccttcectg
gtctctacat
tggataccac
cctacttctg
ccagacacgg
gattctgcaa
cggctggtac
ctacttccac
ctaccagtge
ggtggctgtg
ggaggcccgc
gcagaagcgc
cttcgactgg
ctggtgcgag

ctcctggtte
ccaccttgga
ccactgctcc
ccctectcaca
ggagcacccg
gtgccctatg
gacaaggtgg
tccagcgcecca
tcgggcacca
acagtgcaag
ggcgcggcge
gacacgccgce
ggcgccgagt
gcggctacceg

PCT/US2014/047535

gccecctetec
accaccatcc
gctcatcceg
gatctgectgg
ttggctctgg
gtgagaaggc
gcgccctgga
aggccccggg
acaagatcct
atctggectge
tggaggcege
acctggagat
aggaggagat
ctgccccagg
tggcagagaa
aacgcgaggt
tctggcgecac
ccctggaggyg
aggggctgat

agaaccagca
cctaccaccg

ttagcactga

caagcagtgg
ccaccatctt
tggagctcca
agaagagcat
tcagtgaccc
cgccagtgtt
tctacaagcet
actacactgt
tgcgcatcce
agctgttccg
tgggtggggt
tgcagttcge
acacagtccc

ccacccgcag

tcceccagcecc
accagttcac
cacctcctge
tggcctggge
cggtggectat
caccatgcag
ggaggccaac
gcccgccecgt
cacagccacc
tgctgacttc
catcaatggce
gcagattgag
aaacgccctg
catggacctg
gaaccgcaag
ggctaccaac
catgcaggcc
caacctggcg
cggcagtgtyg
gtacaagatc
cctgectagag
ggattga

gcaagctgcect
caaaggggag
gcccatcagce
tgaggtgcag
catccacctc
cgagggtgag
tcactactac
gttacaggcg
ggtggagagce
ggcgccggtg
ggtgctgcgce
gttttacaag
ggagcccgag
tgtccggaaa
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cgcagtccgt
gccccagcetce
cccceggtgt
ctgcagttcce
cccttggaac
cagctgctca
cgggagctca
ccagagacca
cctcecttggt
ttgtgttttg
cctcacacag
aagtagaaac
ttagcccttce
taagtacatt
taatgaattt

tcttcaaata

ggctgcagcet
catgggccge
ccagatcggt
cggcgagcgyg
aatcggctgg
aaggccttct
ggggaacgcec
ctcctgtgga
ctcctgettce
ctgtggtttt
cagtttgtaa
ctgttattta
agataagcct
gaggtaactg
actctgttga
aatcctgggt

98

cccggggecg
agccttgget

cccgttggte
cgccccgact
agccctgaaa
gagccgggtyg
cgagaccccc
gagctgaggg
ccctcacgeg
taaaggagcg
ccgcaagcat
ctacattgtg
agccagtaca
agcacttgag
tattaaaaag

tctatttaaa

ggttctccce
cctggtaata
acctccgtcc
gcggggcecac
cccgacgtgg
gtcctggaat
acctctcact
ggcggctacc
aatttcttte
cccacgaagt
tctectttgaa
atttaacttt
tatttcagca
aatattttag
acgttcagtc

daadaadaaa

SEQ ID NO. 3

PCT/US2014/047535

tggacccgge
ggccgcttte

ggaacaccac
ccgectgege
accttctgcet
taaaggagcc
ttgctgtgag
gtccecctetg
aaagccatct
gtagtggctg
ttctcacaga
ggatgtgaat
caggcagttt
ggtcaaagtg
ctattactga

ddaaaadaadaa

Homo sapiens interleukin 1, alpha (IL1A), NM_000575.3

accaggcaac
ccattcccaa
gcacacacct
tctectggtec
ctgaagctcc
aagacttctt
tgtcacccca
agatggctca
tggagcacaa
attaataaat
ctcctagaaa
cttataaagce
caacaataat
atagaaaaat
agccacgtag
taagctgcca
atggccaaag
gacagttcct
ggcccactce
aaaacatcca
ctgaagaaga
gccaatgact
aatgtgaaat

aatcaaagta

gatgaagcag

accattgaag
acttagccac
tcttctacag
ttggtagagg
atccecctcta
tgtgctcaaa
aactctgagg
ttttcectceca
tcaacaaatt
tcctctecaa
cttgataagt
aaaggggtga
atcagctatg
acaaaactga
ccacgcctac
gccagagagg
ttccagacat
ccattgatca
atgaaggctg
agcttacctt
gacggttgag
cagaggaaga
acaactttat
taattcgagce
tgaaatttga

gctcatatgt
tggcttctgg
aagacacacc
gctactttac
taggaaatgt
taccactgtt
tgatttatgce
aaagttgcca
cagccagaac
atctagccce
ttccecgeget
ataaatgaac
ccatctttceca
attctteccet
ttaagacaat
gagtcatttc
gtttgaagac
tctgtcectetg
catggatcaa
caaggagagc
tttaagccaa
aatcatcaag
gaggatcatc
caatgatcag

catgggtgcet

aaaaatccat
ctgaggcctt
ttgggcatat
tgtaacaggg
gttgacaata
ctcttctcta
cttaatcaag
ggagctgcca
acaactacag
ttgacttcgg
tccettttte
caaatcaata
ctattttage
gtaaattccc
tacaaaaggc
attggcgttt
ctgaagaact
aatcagaaat
tctgtgtctce
atggtggtag
tccatcactg
cctaggtcag
aaatacgaat
tacctcacgg

tataagtcat

gcctteettt
acgcatacct
cctacagaag
ccagggtgga
ttcagaagag
ccctgcecta
caaacttcce
agtattctge
ctactattag
atttcacgat
taagactaca
acttctggaa
cagtatcgag
cgttttgacg
gaagaagact
gagtcagcaa
gttacagtga
ccttctatceca
tgagtatctc
tagcaaccaa
atgatgacct
caccttttag
tcatcctgaa
ctgctgeatt
caaaggatga

ctccaccacc
cttcagaaag
ctccaccggg
tccgeccgacg
ccgagaaatg
acaggccctce
cccgggaacc
caggctcatt
gtttgcatcc
acgatttcaa
attcagcaag
ttagtcaccc
ttttggtatt
taattattca
tgagtttaca

aaaa

ctceccaatcet
cccggggcett
accaggcttce
gagttctctc
taagaggatc
accaggagct
tcttcagaaa
caattcaccc
aactattatt
ttctcecttce
tgtttgtcat
tatctgcaaa
ttgaatgaac
acgcacttgt
gactcaggcect
agaagtcaag
aaatgaagaa
tgtaagctat
tgaaacctct
cgggaaggtt

ggaggccatc
cttcctgage

tgacgccctce
acataatctg

tgctaaaatt
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accgtgattc
ccagtgctge
ctcctettet
aacttgttta
atcactgact
tgtgcagtgt
agtcatttge
aagagtggaa
tagtaccaat
actatggcta
actaagaaat
ttcatttcaa
taagtttctg
cctgccgcaa
gccgagectce
gtatttataa
ctctgagtgt
ttgatttcat
tctgcattcet
agccagtaat
ttcaattcca
ccatgagacc
ttctaaaaat
gtgttatcag

aaa

ctccectcac
cctgggtggg
gagctggcac
cagggtttgg

ccagtgggge
gggtctgtct

cgctggetgt
agctgagtaa
agaaagtgga
agcaggtgga
acttcttcca
tctecttggge
tgttgataat
ctgggagatg
tctccaagge

attggaaatc

taagaatctc
tgaaggagat
tctgggaaac
ttgccacaaa
ttcagatact
tgacagttca
tgagcatgta
ccaacactaa
cattttaatt
ccaaaaagac
atgcacaata
ctgtttgcct
ggacctcagt
cagtttttta
aagatgaagg
atatatttaa
gaccaggcat
taatacaggg
agtacttggg
tggtccgatc
cctgcaatca
actgttatca
tgtgatcaga

tcataactaa

cccggteccag
ctcaggggct
tctctgggag
tgggatcagg
ccacatataa
ctgccacctg
gctggtcact
gggggaaatg
tgaggagggyg
cttccaggag
gggctgccca
ccaggactgt
attttaattg
agggcctcct
cagagctatg
gagataggtt
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aaaaactcaa
gcctgagata
tcacggcact
gcaagactac
ggaaaaccag
tatgtaccat
ctgagccttg
catataatgt
attattectte
tctacccata
gcagttgaaa
tctactttta
tttatcattt
tgctaatcag
caaagcacga
gataattata
cctccacaat
cattttggtce
agacctgtaa
tttgactctt
agtcctacaa
aaactttctt
ccataatgtt
ataaagcttg

ttgtatgtga
cccaaaacca
aagaactatt
tgggtgtgcet
gcgtaggtcet
gtacatgaag
taattctaaa
tgttatttaa
ataacaattt
ttacagatgg
caagaagcca
agttgctgat
tcaaaatgga
ggaggtcatt
aatgttattt
atatactata
agcagacagt
caagttgtgce
tcatataata
ttgccattaa
gctaaaatta
ttctggaatg
acattattat

caacaaaatt

SEQ ID NO. 4
Homo sapiens $100 calcium binding protein A2 (S100A2), NM_005978.3

gatgcccagt
gcccttgacce
ggagggggcet
ttgaggcagg
atcctcacce
gtctgccaca
accttccaca
aaggaacttc
ctgaagaagc
tatgctgttt
gaccgaccct
tgatgccttt
ctcagtgatg
ggatcctgcet
ctttaggtct
gctgactttt

ccccacgaca
tggcctagag
gggagggaat
tttggtttcc
tgggagccetyg
gatccatgat
agtactcctg
tgcacaagga
tgatgggcag
tcctggcact
gaagcagaac
gagttttgta
ttccataacc
cccttetggg
caattttgga
attttgtcaa

PCT/US2014/047535

ctgcccaaga
tcacaggtag
tcacatcagt
tggcaggggyg
ggagtctcac
aagctaaatc
tgaatgttta
agaacaccct
taggaggacc
gcaaattaag
cagacctagg
gaactcttaa
gggaataata
ttggtaaaat
tttaattatt
tttatgggaa
gttttctggg
ttatcccata
aatgtacatt
acttacctgg
gatgaactca
taatcaatgt
caacaatagt

ctctgacaaa

cctceccactt
cccteccecca
gagtgggaat
ttaaaatgcc
gctgececttge
gtgcagttct
ccaagagggc
gctgcccage
cctggatgag
catcactgtc
tcttgacttce
ttcaataaac
cggctggcte
ctctgactct
atttcaaaca

ataaagatat

tgaagaccaa
tgagaccaac
tgcccatcca
gccaccctcet
ttgtctcact
ctttactgtt
cactctttgt
atattttgca
agagctactg
gcataagaaa
atttcatgat
tcaaatagca
cctaagecctt
acttcttgaa
atttatatat
cccettecate
ataagtaagt
gccaggaaac
aattaccttg
gcattcttgt
actttgacaa
ttcttctagg
gattgataga

daadaadaaa

cccactgtgg
gctggtggtyg
ggcaagaggc
aagttggggg
tctectteet
ctggagcagg
gacaagttca
tttgtggggg
aacagtgacc
atgtgcaatg
ctgccatgga
tttttttgte
agctggagtyg
cctggaaatc
ccagcaaaaa

taaaaaaggc
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ddaaaadaadaa

aagcccagca
cgccctectg
tctgcecgeceg
agccctgccce
cagcctcagg
ccgacagaag
gatccttcgg
cctaaaggta
tgacatcatg
tgggggcatc
cgactatgat
agcccatgaa
gtcecgectte
tcaacaccta
ccaggctggyg
ctgtgaggce
gggctttgtyg
tcgccactgg
catttggttc
ccccgcaccc
gggtcccgag
cagcacccgg
ctctgagatc
cctctactgg
gggtcctgac
atgccctcag
atctttgtgg
gtggggtaca
gcgactgtcet
ggcccgetat
tagcaccatg
ccttccaggg
gagcaactgg
tctgtctgec
ttcacagtca
aacatacctc
tcctccaaag

tttttaaact

gccccggggce

cccccgatge
gacgcccacc
agtagcccgg
cctccecget
aggttcgtge
ttcccatgge
tggagcgatg
atcgacttcg
ctggcccatg
gagacctgga
tttggccacg
tacacctttc
tatggccagce
atagacacca
tcctttgacg
tggcgcctcce
cagggactgce
ttccaaggtg
ctcaccgage
aagaacaaga
cgtgtagaca
gacgctgecct
aagtttgacc
ttctttgget
gggtgctgac
ctgtgggcac
accaccatga
cagactgggce
gcaggtcctg
gcaggactgg
gctggcactg
gctgtagggce
ttctggctga
aatggggagg
aatcctgtcc
ccattgtaaa

gaggattgtc
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SEQID NO. 5
Homo sapiens matrix metallopeptidase 11 (stromelysin 3) (MMP11), NM_005940.3

ggatggctcc
tgctgctget
acctccatge
cacctgcccece
gtggcgtgcee
tttctggecgg
agttggtgca
tgacgccact
ccaggtactg
ccttetteee
ctatcgggga
tgctgggget
gctacccact
cctggcccac
atgagattge
cggtctccac
gtgggggcca
ccagccctgt
ctcagtactg
tgggcectggt
tctacttctt
gtccecgtgec
tccaggatge
ctgtgaaggt
gtgccgagcece
ccctgceccagg
caggcatggyg
caactgccgg
agggaggctt
gcaaacctgg
gggaactgga

aagcaagggt
agggccactt

caatcctgga
ggtattcttc
caggccggat
tgtgtgtaca

attaaacaca

ggccgectgg
gctccageceg
cgagaggagyg
tgccacgcag
cgacccatct
gcgctgggag
ggagcaggtyg
cacctttact
gcatggggac
caagactcac
tgaccagggce
gcagcacaca
gagtctcagce
tgtcacctcc
accgctggag
catccgagge
gctgcagceccce
ggacgctgcc
ggtgtacgac
gaggttcccg
ccgaggcagg
ccgcagggcec
tgatggctat
gaaggctctg
tgccaacact
ccacgaatat
actgagccca
gagggccacyg
tggcatgact
ctgccctgte
gtgtccttge
gctggggecce
cctgaggtca
aatctgttct
atgcaggaga
cctcctgaag
gtgtgtataa
gttgttttet

PCT/US2014/047535

ctccgecageg
ccgeccgetge
gggccacagc
gaagcccccc
gatgggctga
aagacggacc
cggcagacga
gaggtgcacyg
gacctgccgt
cgagaagggg
acagacctge
acagcagcca
ccagatgact
aggaccccag
ccagacgccc
gagctcectttt
ggctacccag
ttcgaggatg
ggtgaaaagc
gtccatgcetg
gactactggce
actgactgga
gcctacttcee
gaaggcttcc
ttcctectgac
caggctagag
tgtctcctcea
caggtcgtgg
taagaggaag
tccatcecctg
tgtatccctg
catggccttce
ggtcttggta
ccagaatcca
ccccaggecc
cccttttege
accttcttet

ddaaaadaadaa

cggccgegeyg
tggcceggge
cctggecatge
ggcctgccag
gtgcccgceaa
tcacctacag
tggcagaggce
agggccgtge
ttgatgggcc
atgtccactt
tgcaggtggce
aggccctgat
gcaggggcgt
ccctgggcecce
cgccagatge
tcttcaaagce
cattggcctce
cccagggcca
cagtcctggg
ccttggtcectg
gtttccaccc
gaggggtgcce
tgcgcggeeg
cccgtetegt
catggcttgg
acccatggcc
gggggatggg
tcacctgcca
ggcagtcttg
tccectcaggg
ttgtgaggtt
agccctgget
ggtgcctgea
ggccaaaaag
tggaggctgce
agcactgcta
tctttttttt

aaadadaa
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atctcactca
agcaacactc
ggacgtgatg
aatttcctca
aaggacaaga
atagccgcag
tgatccagcc
cagacacttg
caggttaact
gtcccteccag
tcctggtgte
aagttggtag
gggtcattca
cctgcecctcee
catagggatt
gcagtgccct
tccectgtget
gagtcactgt
ctggtgatga
agcagtctgg
tcatgctgac
ttattggtag
aggacacagt
ggtcagtgtt
ttccttgagg
aacctctcaa
ctttccatce
ccactccaca
ccttecctgaa
taaatcccca
attccacctg
ccagccccct
tctttectet
cagcccagaa
tgcttagaac
gcactctctg
cccccatcaa
taccagaaat
tttaatgtca
aatgatctct
cattacttca

ttgttacctc

tccttectact
aagctgagag
gcaagattga
gtgcctgtga
atgaggataa
actaccacaa
ccaccaaggg
ccttatttet
ttgttggaga
caacgttccc
tgcctctgea
aaggcccctg
gacacattca
cactcctgcc
cctggatgge
gaggatgggce
gtgtgcttgt
gatgcttagce
atgaatattc
ctggaataag
tgtgatgaga
tctactccag
gctgtcctag
cacctggtgt
ctcacatcat
tcaggcaaac
taccagcagce
ctcacacctc
catattctge
tgtctgacca
ttcttggaac
gctgeccttet
cttagctctg
ccatcttcce
cgtcatgcca
aatccctcet
tatatctcag
gtcttttaat
gtgtctctta
gcttcatttg
gattccccta

ggatctcctg
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SEQ ID NO. 6
Homo sapiens $S100 calcium binding protein A7A (S100A7A), NM_176823.3

cgtgacactt
gtccataata
gaagccaagc
caaaaagggc
gaagattgat
gcagagccat
gcctccagag
tecttcectettt
atttcceccca
cctatggcct
ccgttceccta
ccaggtcaca
gatactgcac
ccagctgttce
ttcaggttca
ttcecttgtec
gtgcatgtgce
tgtcctaaat
cagattttga
gcagcatcac
aattgcagca
gccaggcagt
cagtgcactg
cacttccagg
gtgtccctat
attcttcecttg
agtgtgtaag
tattcacaga
acctcgtcag
ttagttttct
tcacggagac
ctatgcagce
ttgcccactt
ctgttgtcct
gggtcccaaa
attcaccttg
tatttcatgt
acttcttctg
gacattcaga
tgcctceccte
atgtctttce

gttacccage

cccagttctg
ggcatgatcg
ctgctgacga
atacattacc
ttttctgagt
ggagcggcgce
accccaggaa
ggtgacctac
cccccatcca
ccagcagagc
aatgcagcca
gcaatgctct
tgagaaggag
tccagggcett
gcgcccttgg
tgtggcctcet
ctatgtgggt
gatggtttgce
ggagctctaa
ggaaattctg
cctctatcte
gtgttatggg
gcgggtctcet
caatgttctg
cactcttact
gaggaatcag
atgggctatt
ccagcatctc
ccttcaggac
tctettteet
ctacagtccc
tgccctccat
tccttgggece
cctectectecet
agtgtgggtyg
ctgctgttat
ctcaatacca
tctcattaac
gggtgaacca
accatgaccc
agccagactt

acatagtagt

PCT/US2014/047535

gctttttgaa
acatgtttca
tgatgaagga
tcgccactgt
ttctgtcctt
cctgttctgg
caataagtgt
attgtcaaaa
gtgggtcacc
tgatctgccect
ccttggcagg
ccttgtcaag
ctggcatcte
ggggaaacag
ggctatgaat
gcteccagggg
gaccctgtgg
tcaatgccag
gtggtccagg
taaggactga
gcaggtaatg
ctgaggatge
ccatgcagge
tgcagccgcet
actctggtca
gcaaacatct
tgttctttgg
ctctecttat
tgatctgcca
tctecteccett
tgggctttca
catccacccce
ataccttcce
ccaccgggac
cctgacttce
tcceccgaatg
atcttttaaa
attacattte
ccatccette
cactcttacc
ggaatcatgg
actggattcc

agcaaagatg
caaatacacc
gaacttcccc
ctttgagaaa
gctgggagac
gggaagccag
ctcectcecac
ctaccaattc
caggagtaat
ctcacacagg
ttccaggtgg
gcatggacca
tcagtgtgcet
aaaccactca
gggaggctca
cagtgtcctt
aagtgagaag
gactgggttt
agtccaagta
cacagagagc
gagtagtttg
agaaacaggc
cacaacacag
cttagtattc
gtctccaget
caaaaattct
aatgactgct
caggaacatt
ttttcacctc
tctecattctc
ttttctectce
agaattgctc
tgcagatctc
tgctggtcac
tctctgtgea
cgcaacatac
ctactgcctce
aaggctgagce
accccaaaga
atagtggcta
agggaaaaca

agctcataat
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aagtactcta
tttatgtaaa
ttaggggagg
caaatgactg
tccctggggt
actcctaatg
tccgtceccaat
catcttcecttg
agactatttc
ttctgtttac
gcatacagtt
cgtcaagaga
gatatgaaga
cagatagaaa
gtggggcaat
caggtattag
aatttacttg
gaatacttga
aatccaaatg
gcgcagtctce
actgtgacgt
ctacaggaat
tgatctcaac
atcataaaag
aaaacaccat
ggtattcttg
aactaagtgt
cagcaccaga
attactgcct
ctcaatttet

agaaacctga
cagataccag
acttctcaaa
atcaactgta
ggagaacatg
aaagctatgg
actggaaccc
aacgatctge
gtttatgaaa
atggacaatg

tatcattttt
cagcagtgta
accccagaat
aacagttccc
ggggttgctyg
tgggcctgece
tggcaatggce
tctaggtttt
acactctcca
acacccatgt
cctagttaag
actgtgtcat
ggagagggga
attgatttga
gtgtcattct
tgtcatattg
atttggaata
cagctctatg
ttccccagaa
actctgtcge
cactcctgtce
ctcttatgtt
tttccaggaa
accatgtgtt
gagagcatac
cccaggaaat
gagataatat
taagcttcag
ctcactagga

agtagagtc

agctcaggag
gctttctgac
tcttaatttc
agaagaggaa
gaattgtggt
caattgctga
gaccatcgaa
ttggtcaccc
gcatatgcaa

caaagcgcat
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caatataaaa
aaatccaaaa
ctggacccca
tcaggactca
gaccttcaat
ctccectttat
acataaaaat
agaaatcacc
tgcttatgtce
catcccagag
atcccaaatc
tccaaactca
ccagaccatc
tttcatccaa
gcattggaag
atcagaattc
attaatagcet
cccacactca
attctgatat
ccgggctgga
tctectttget
cccccacatg
gaaaagaggy
tgataaacaa
tcatacatgt
gggttgattc
cttattgttt
tgctctcctt

gcatcattta

tgtatttgtg
acttccagtc
gagtctggaa
cgtactgatc
ccatcgectac
ttttccagtt
taggatggag
ttctcaaggg
aatgcaggac
aggtgatcac
ctgagatatt
ccaaggtggce
tccgcaacca
tattcctteg
gaggacattt
aacctttgtt
actggacatt
cattacagct
caaaacattc
gtgctgtgag
ttcttctgac
caggtggttt
caaagggaac
ccagattgtt
tccecttataa
atcacagatt
ttgtaacttg
tctttggecect
tttaccatta

SEQ ID NO. 7
Homo sapiens UDP glucuronosyltransferase 1 family, polypeptide A6 (UGT1A6), transcript
variant 2, NM_205862.1

aggagtcact
tcctgectcta
ctaaaggccg
agacttgtct
tttctetttg
tgctttggge
tcttgcgaac
gatgacccgt
tggcgttccce
ggagactaag

cccctggecag
ggattctcac
gtcatgccca
caggaatttg
ggatcaatgg
aaaatccctce
aacacgatac
gcctttatca
atggtgatga
ggagctggag

PCT/US2014/047535

caaattctag
ctggaggcag
gcaggccaga
tcccaaaaga
agtccagaag
cttatttcac
tgtgtggaca
agccttgtcet
tcatcacatc
agggcaggga
gctgatttge
ttatagaaca
cagcccagag
aaagagtgtc
tagagcaagg
ctaacacata
atattggtac
gatgtgaaag
caataacttt
ctgtccgtgg
tgacatttat
ttcagtaggce
aatgtgaaaa
tctggttcce
atctgcgagg
ttatatatat
cattttacaa
taatattatt
ttttcaattt

atgggtggcet
cacgtactgg

acatggtctt
aagcctacat
tctcagaaat
agacagtcct
ttgttaagtg
cccatgetgg
tgcccttgtt
tgaccctgaa

tcaatactac
gttgtgcagce
aaggataagg
agagagggtc
gcaattggcc
ctgataatat
aatacttctt
aatgttcctg
tattcggata
cacatgtgtg
tatggcaggt
gaagcagatg
ctccagtcac
aaggaatagg
cctaagggca
ctagagcaag
taaagagaaa
agattctgga
tttttttcag
tgctgaattc
tcagccttcet
tcctgaagag
gaagcagaaa
tgccactata
tagtttcttt
actttttttt
gagttctgac
ggattaaaga

catattaaaa

gggccagaag
ctagacttat

cattggaggt
taatgcttct
tccagagaag
gtggcggtac
gctaccccaa
ttcccatggt
tggtgatcag
tgttctggaa
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atgacttctg
gagaacatca
gccgtgttet
gcccacgacc
gtcgtgcetga
ttggggaaaa
gggaaataag
agtgttaaat
agtgctttaa
gaatatgtat
ggacgtgcag
gggagtgcgg
cttatctttt
catctctgte
tttagagtgt
cttgctttgg
atcattgctt
gctgggcaag

atataaattc

ggaaagccgg
tgactgtgcc
ctgagagata
cagcggtaaa
cgggggtgeyg
agctgacgtg
cacctgggca
agggctgact
ggttctgaag
gtggaggcce
ggaggggcgyg
ttcecctgtgg
aagccctacc
aacatcagag
atggatgtgt
ggggtgttcg
gacaaagtcc
gagatatact
atctcggact
gtgcaccgga

ttccgccacce

aagatttaga
tgcgecctctce
gggtggagtt
tcacctggta
cagtggcctt
aagggcgagt
gtaaaatttt
tcattttatt
aaaattctct
cgtgcccecct
acaggctgge
gattcaaagg
ggcttctgcea
gtgcttcata
aggtgaaatg
ggaaaaagaa
atgtcaaatg
tttacttttt
t

ctcaccttceg
aaggaggtgt
agccaatccc
tcacttcttg
ggagccccac
ccagcctccce
aaatccggaa
ttagtgacaa
cctactggceg
agtacatcca
aagcaggccc
cctcagaggg
tgaaggaaaa
acctcgtcceg
tcacggatgt
tttgtgtgcet
agatctctga
gtgccaagtc
ggagatttgt
acatcctcte

tctacgecctce
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aaatgctcta
cagccttcac
tgtgatgagg
ccagtaccat
catcaccttt
taagaaagcc
gaaccattcc
cttattaagg
taaataaaaa
ctggtgtctt
attctagatt
tggtcccacg
gatggttgca
ggtgccacct
aatgaatggce
tgatgctatg
gagctgaatt
ttctgatgtt

aaagcagtca
aaggaccgcc
cacaagggcg
tccttggacg
aaatgttgtg
cacaaatcca
ctagtcattt
aaatactttg
taatagactc
tgatcaggat
acttttctta
gctgccecta
attgatcctt
tgtgtgttta
ttggagtgca
aaattggtgg
tgataaaaac

tcctacaact

SEQ ID NO. 8
Homo sapiens family with sequence similarity 83, member A (FAMS83A), transcript variant 1,
NM_032899.4

cctcccectg
ctgagccage
gcagctgcag
gaggtgccct
tcctecegtygg
ccagcaccac
gcgtctggaa
cgagagtgcc
ggtgctcage
ggcccaggcc
taagggactg
cagcgagccg
atccagcgcece
ccgectgeatce
ggagatcttc
cctggaccag
cagtcacctc
aggcaggaaa
cctgtctgga
caagttcaca

ctccaagcct

cggcetgggag
cctcceggec
atgaggagtt
gcacgccggt
tgtgttccat
ccagggacgyg
gatgtcaaga
cggctggcca
caggaaggcy
agggagcccc
gactccagcect
gccctactge
actgtgtact
acccggacta
tgtgacattc
ggaggtgtga
aagaacattt
ttcgectggece
tcttacaget
ggccaggcgyg
gtgatgggcce

PCT/US2014/047535

tcaatgacaa
cggtggagcc
cgccacacct
tgattggttt
cttatggcta
agacccattg
ccaaacttga
cataaattaa
gctagtcagt
gacatgtgcc
ctctgaaaca
ctgcaaatgg
aaccaataat
aagaagggaa
ctgagaacag
gtggtgtatt
ccaaaataca

aaaaataaat

gagaggaaat
cgagggcagg
ctgagaagca
cctgggagceca
ttgcttccca
gaggcatgag
gccagtgggt
cggacgccct
aggtggactt
cgtgtcccce
ccctacagte
acagctggge
tccagaccgt
gccaggtccect
tagaggcagce
agctcttcca
ccatccggag
aaatccggga
tcacctgget
tggagctgtt

tgaagtcccc

aagttacaag
gctggacctg
gcgccccgea
cctecttggec
ccggaaatge
agaagtgggt
aaacagaatc
tcagccccag
aaagatattt
atttttcaga
tggcctgttt
cagttttaat
ggtcagtcct
gctttgtacc
catatgattt
tgagaagata
gctatgaagt
taataaattt

atcccatgge
gcaggtggcce
ttgctcagga
ggcggcctcce
catctggagg
ccggtcaagg
ccggccagec
cttggatggg
cttgtccteg
agacaccctg
cggcacctac
ctcagctgag
caagcacaac
ggtcatcctg
caacaagcgt
ggagatgtgt
tgtggaagga
gaagttcatc
ctgcggacac
tgacgaggag
gcggctggte
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gcccccegtec
gccagtgacc
acccgaagtg
ccgceccceggt
tccececgegge
cccacgcgge
cccttectge
ccagggcetgyg
acttccettt
ccatccactt
cacattccag
gagtccctgt
aagaagcagg
atggtagttt
ggaaagaaag
aactcctccet
gaggccccag

cagggatgca
tcagattctt

cctaggagcet
tgagcagcag
ctcctgagga
gtgcccctet
aagaaatata
taatcccaga
ggtctcgaga
taggctgaga
gcatcactgce

adaaaaa

cgcccggagce
gcacgtcctc
tgtccgegtce
tccagcccca
cccacgacgg
tgcagctgga
aggcctcccce
gcactccctg
gaaaagacac
gccggccccc
aaggttccag
cttccagaga
aaatgcagcc
ggtacttctg
actgaggaga
cttaggaaag
aacccgttat
gctagctgag
gcttcaaaga
tgagttgtca
ggagggctca
ataaatgctg
ttgtttctgg
ggatgcttag
actttgggat
ccagcctgac
caggagaatt

actccagcat
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agccccggec
caacccctte
ttcagggccce
ccaaggccct
cccgeccgec
gcagctggge
tcacttctga
agacccaaag
tcaaaatcac
accagttctt
ggaggttgtyg
tcatccgggg
caagttttac
gttcccagtg
aggtgtggga
gctaatacta
ctatgagttg
gagtttgggg
gccttggget
ggggccagga
gctgtccccea
aacctcacaa
ggtggaacta
aaagcataca
gccaaggtgg
caatatggtg
gcttgaaccce

gggcaacaaa

aatggccgcecc
agcggccgcet
tgtagccceg
tggggagccce
gctgtctaca
ctggtgccga
aggtcccatc
acccacctca
tgccatggtt
gggttccceg
gggcagctag
ctttaatatt
aaatgggtaa
cccaggaatg
acattctgga
gggtatcctt
tatgggggag
tgttgggttyg
ggcctggagyg
ctggccccac
gatccaggtg
gccccatcat
ggtcctgagg

ggaggggcca
ttggattacc

aaaccccgtce
aggaagcaga

gcaagactcc

SEQID NO. 9

PCT/US2014/047535

ttagcagcag
cggcaggcag
cggccccaca
cgagtcccca
gcaacctggg
ggctgactcc
ccctgectgece
acgacgagtg
caatgttccce
ctctagtttyg
aggacaaaat
aatggccccce
acagaggcac
gtccactcce
tgtttcggga
gggcccaatg
ccatctgaag
gacaaggcag
tccctggagt
tgcagtgccc
cctctgacca
tcatttectte
gcacagccta
ggcgtggtgg
tgagatcagg
tctactaaaa
ggttgcaatg

gtcacagaaa

cagtggctcc
ccaccccggt
cccgectcecca
ggcccacctc
ggcctacagg

aacctggagg
ctccgecagge

gcgttgagece
aggccccagg
acctgtgcag
catgaaaaca
aaaactccgt
tgagagatag
aagaaattca
gagttgggga
aattaggggt
ctgtagccac
gttagtagac
ctagactgga
aggccagtct
gcctggtcac
tcaattcaca
gctgagtgceca
ctcatgecctg
tggattacct
atacaaaaat
agctgagatt

daadaadaaa

Homo sapiens solute carrier family 1 (high affinity aspartate/glutamate transporter),
member 6 (SLC1A6), NM_005071.1

61
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241
301
361
421
481
541
601

gatagaccat
gcegggtggg
gcctgcecgect
tcattctget
catatcagcet
ggatgctgca
ccctggacaa
ccaccatcat
gctccaagga
tcatggacct

tcaagacgca

gagcagccat
ctggctgcag
gcagaccatg
gacggtcagc
cacctaccge
gatgctggtyg
caaggccacg
cgcggtettce
ggggctgcac
gatcagaaat

gtacagcacg

ggcaacagcc
cggcetgecagyg
accctcgage
gccgtggtcea
cagatcaagt
ttacctctca
gggcggatgg
atcggcatcc
cgggagggcec
atgtttccac

agggtggtaa

tgttcctteg
aaagcctgca
acgtgctgeg
ttggggtcag
acttctettt
ttgtctccag
ggatgcgggce
tcatggtcac
ggatcgagac
caaaccttgt

ccaggaccat

ggagagcggc
gcagagagca
cttcectgege
cctggecettt
tcctggagag
cctggtcaca
agctgtgtac
catcatccat
catccccaca
ggaggcctge
ggtgaggaca

cagcggctgg
ctgcgcacge
cgaaacgcct
gccctgegec
cttctgatga
ggtatggcat
tacatggtga
ccecgggaagy
gctgatgect
ttcaaacagt

gagaacgggt
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ctgagccggg
aaaatgtcac
ccgtgectgg
ttgggetggt
gcctcaatga
tcctgttceccet
agctgggcat
ttcccctcat
tacaagccct
tcecgetgect
tgggcgceccac
ttgctcaagt
ccacagcagc
ttgtgcttac
ggttccttga
tcatcgagca
gcectggggaa
gaggcaacga

cagtggggcet
ggctggecetyg
gggcagcctg
agcagccaga
gggcagcctc
ctgagcctgg
gtcacagcca
gccagcgata
ccggagacac
acgctgccce
gccccegtge
cccctcecctg
cccagggctg
tccatcgaca
tcttcectetgg
agcctgtggt
cgctacatga
cctggecctgg
gggagatggg
ccccctecagg
ccagcaccag
tgtaagttgce
gagtgagtgce

tgcctccatg
tcgggcecttg
ctccgecaat
cattggtggce
ggctattatg
gattgctggg
gtacaccctg
ctacttccte
catcaccgcect
ggaggagggc
ggtcaacatg
taacaactac
cagtgttggg
gtcggtegge
ccggettege
cttgtctcag
accctacaag

gagtgctatg

ggatactggce
ggaggaaggg
attaaccagce
ccagcccctg
acctagggcect
agctggtgcce
ccaccttcte
ccgtetgget
tggctgacat
tgtctcecgga
tgcgggtggyg
gccctggacc
agaccaagtg
cctggeccagg
ccggectect
ggccggagga
cccaccacat
accccctecce
gcgccgggag
gcteccttgec
cccccecctgec

actcaggagg
tcatgggatc
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cctcctecat
ggtaccctge
ggcatcaacg
atgaaacaca
aggctggtgyg
aagattctgg
accgtcatcg
gtcactcacc
atgggcacgt
ctgggtgtgyg
gatggcactg
gagctcaacc
gctgetggea
ttgcccacgg
acaatgacca
cgggagetgyg
tccctecatgg
tgaggggcct

tctcagtgga
aggagatgct
ccctgggect
agggcagagt
gcatcattat
agatggaaga
tgggcctgtt
ggaacccctt
cttccagctc
accgccgcat
ccctctacga
tgggtcagat
tccecccagge
aagacatcac
acgtactggg
agcttcagga
cacaggagaa

ccagctctg

SEQ ID NO. 10
Homo sapiens uroplakin 3B (UPK3B), transcript variant 2, NM_182684.1

ctgcctceccca
ggtggggtgce
ttctccaggg
agcctccecgg
gcagatgctc
ctacacacca
cctggagcag
cgtggtggce
tccggectec
ccagctgccce
ccatgaccac
ctatcgggtyg
gtcagacccc
gcggcgaagt
actcttggcece
ggccccggag
cccacccagce
cagcctcage
tgagtgcatg
tttcccecee
tctecctcetge

gtttagggga
tggttgttta

ccagagtccc
acttacattt
ccaagctgtt
gtgctggcag
ctcctggegt
cagataacag
ccgegetgtg
ttcagcaatg
ccacagctge
tgtggcgacc
ggctgccacc
aagttcctcc
atcactctcc
ggcagcatga
ttcttggcag
cagctgcgga
gaggccgcca
ccctagectg
gtgctttgtc
accagcacac
ctttctggtt

gggccatggg
gaagcatgca
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gaacggaacc
gagctttgag
cgtggtctte
cctcagggac
ctggtatgca
catggccgte
cctccatgcece
cccctteatt
ggcaacgctg
caccaggttc
ggccctgget
cacaaccatc
gggtctggte
gctcatcatce
ggactcaatt
agctgagcectt
gggggcatcc

cccagctcct
gcaggtcttt
gggggtgagg
ctgtcatggg
tgaactgtct
cttgggacct
tcttcecgatgg
cctccagggg
tgaccgatgg
ccatggeggyg
agcagccctt
tgatggacac
accaagggaa
tcgtcattac
cctctaccat
tcggectcectt
cactgccggt
gcctetttge
ccagctcctg
cccgtaccct
tctctcecte
caggctggtce

gccctecctge

agcttcctgg
gagactgtac
tctgtggect
ttcttcgaca
cctgtgggcea
ctggggggtce
ggcattgtcc
gggggcatgce
cccatcacct
gtcctgecceg
gccatcttca
agcatcacgg
accatggtca
gccgtggact
ggagcggccyg
accctcccca

cggggacggg

ccctgetgtg
ccagcccctg
tgcagcccga
gctaccctgg
ccggcccagce
ggaagggaag
gcttgccage
cttccagaac
ccactacatg
cagcggaggce
ctgcaacgcg
caggggctca
gacccccgga
ctcecatccte
gcgcttctec
catgggcaag
gggctgcaag
atggggctgg

cacccacagg
gcctggaatc
tccaagcatc
tcgtgatagt
ttcactctcet
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1381 ctgtctctece tgctccacca tggccagacg tgecctgettce cecttegect tetgecegtga

1441 ttgtcagttt cttgagggct ccccagccat gecttcecctgta cagcecctgcaa aactgtgagt

1501 caattaaacc tcttttcttc ataaaaaaaa aaaaaaaaaa

SEQ ID NO. 11
BX116033 NCI_CGAP_Lu24 Homo sapiens cDNA clone IMAGp998A155622, BX116033

TTTTTTITITTITTAAACAAACTTCAGCTTICTTAGACGGGCTTTCAGGGCTACAGAAATC

GCTCACGTTTTACACCCGCTTATGTAAGTGTGTGTGCGCTGGAGCGGGTGTACACAGGCA

TGTTCACTGCACCTGTATACAGGTGCAGGCGTTITCAGGGGGGCATTAGCTACACAGCATT

TCTCAACCTTTIGGAAGCTGGGGTAATTTGGCTCTGAAACCTGTTCCCTGGGTCGTGCCC

TCTTGCGGATCCAGGAGAGCAGGGACATTTGCCTGTGCGTTCACTGCCGTATTICTTIGGTG

TCTGGAGCAGTGCCTGACCTGTGGCGGGTGCTTAGTGAGTTATCCGTGCAATGAATGAAT

GAATCAATGAATGAATGAATGAATGAATGAACGAACCAGCCGGAACCTTGCTGGCCGTTG

ACTGAAAATGTCTIGGATTCAATTGACTGAATCAAACAGACTTAGAGCTTGAGAGGGAAAA

61
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181
241
301
361
421
481
541
601
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721
781
841
901
961

ATTATTIC

agaaaggaac
atactgctce
gaaaaaaata
aacaaacttc
gaaatgcagce
atgatgcacg
gggcccgtat
aaccgtgagg
cccttgaaat
ggagctcatg
ggacctggat
cattcaggag
cttggccatt
aacacattte
aaagagaacc
ttgagttttg
ttctggectga

acagtaaact
tgcaggccac
atgtgctatt
cagtgacaaa
acttcttggg
cacctcgatg
ggaggaaaca
atgttgacta
tcagcaagat
gagacttcca
ctggcattgg
gcacaaactt
ctagtgatcc
gcctctectge
aacgcttgcce
atgctgtcac
aggtttctga

SEQID NO. 12
Homo sapiens matrix metallopeptidase 12 (macrophage elastase) (MMP12), NM_002426.2

gaattgatcc
tgcttctgga
tggtgaaaga
aatgaaatat
tctgaaagtg
tggagtcccc
ttatatcacc
cgcaatccgg
taacacaggce
tgcttttgat
aggggatgca
gttcctcact
aaaggccgta
tgatgacata
aaatcctgac
taccgtggga

gagaccaaag

gtttagaagt
gctecttccce
tacttagaaa
agtggaaact
accgggcaac
gatgtccatc
tacagaatca
aaagctttcc
atggctgaca
ggcaaaggtyg
catttcgatg
gctgttcacg
atgttcccca
cgtggcattc
aattcagaac
aataagatct

accagtgtta

ttacaatgaa
tgaacagctc
aattttatgg
taatgaagga
tggacacatc
atttcaggga
ataattacac
aagtatggag
ttttggtggt
gaatcctage
aggacgaatt
agattggcca
cctacaaata
agtccctgta
cagctctctg
ttttcttcaa
atttaattte

gtttcttcta
tacaagcctg
ccttgagata
aaaaatccaa
taccctggag
aatgccaggg
acctgacatg
taatgttacc
ttttgcccgt
ccatgectttt
ctggactaca
ttccttaggt
tgttgacatc
tggagaccca
tgaccccaat
agacaggttc
ttccttatgg
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ccaaccttge
ctttttaaag
aagagcatac
aacccacgtt
aggagacaga
gggcctaaaa
tctaaccaat
agctggtttg
ataagtattt
ataaaaataa
ttttgaaaac
ccttcaaagg
ttggactgag

tcaaataaaa

Homo sapiens keratin
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acagcacgct
cacctcecte
gaagggctcc

cctggccgga
tcgcttcectec

cagcagcagc
cggtggtgge
gggcagtgag
ggtgcgtget
gaggcagcgyg
gaggaacaag
tgccaggcetg
gactgtggag
gactgacctg
ccacgaggag
ggatgctgca
gcagatggca
gctgaacaaa
ggagctcegg
agcatccctg
gatccaggga
gcagcagagc
tgccacctac
tggccaatcc
gacccggccc

gaactgagct

catctggcat
atgacaaata
attcttttgg
tttataggac
tgatggaccc
ttgatgcagt
ttgaatatga
gttgttagaa
attgcatatt
aatctgtaaa
tctaattgtc
ccaagagaat
aaattatact

ttgaaaaaaa

ctcagccttce
cttggcacca
tgcggcatcg
gggtcctgec
tctgggggag
tttggtagtg
ttgggtgctg
aaggtgacca
ctggaggagg
cccagtgaga
atcattgcgg
gcagccgatg
gccgacgtca
gagatgcaga
gagatgcttg
cctggegtgg
gagaaaaacc
gaagtggcct
agggtgctcc
gagaacagcc
ctgattggca
caggagtacc
cgccgectge
tattcttccc
atcctcaagg

gcctctacca
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tgaagctgcect
ctggttaatt
ttttcctaac
ctacttettt
tggttatccc
cttctactet
cttcctacte
atggtgtaat
tgctatgtcc
ccataggtaa
cattcttgcet
tctatttgaa
tacttctgge

aatca

tatgaaattg
agcaatttaa
tttgtgaaaa
gtagataacc
aaactgatta
aaaaacaaat
caacgtatca
taatggtttt
tcagtgtacc
tgattatata
tgactctact
gcatgctctg

ataactaaaa

SEQ ID NO. 13
16 (focal non-epidermolytic palmoplantar keratoderma) (KRT16),
NM_005557.2

ctgagcacct
tgaccacctg
gaggcggcat
gtgcccccag
cctgcggget
gctteggggg
gctttggtgg

tgcagaacct
ccaacgccga
tcaaagacta
ccaccattga
acttcaggac
atggcctgceg
tcgaaggcct
ctctgagagg
acctgagccg
gcagagacgc
ccaacagcga
agggcctgga
tggaggagac
gtgtggagga
agatcttgcet
tggagggcga
gcgaggtcett
agcagagctc

cagcctcecctg

ttcettettt
cagccgccag
cgggggcggce
cacctacggg
ggggggcggc
aggatatggt
tggttttgcet
caatgaccgce
cctggaagtg
cagtccctac
gaatgcgcag
caagtatgag
ccgggtgttg
gaaggaggag
tcagaccggce
catcctgaat
tgagacctgg
actggtacag
gattgagctg
caaaggccgc
gcagctggcecce
ggatgtgaag
ggatgcccac
cacctcctcece
atccagettce

cccaccagcet
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aagccagaaa
gaccagagcc
aaattgatge
agtattggag
ccaagaactt
actactattt
ccaaaacact
tgttagttca
actacttaga
aaatacataa
attaagtttg
taagttgett
ttaagtatat

cagccaactg
ttcacctcct
tccagccgea
ggcggectgt
tatggeggtyg
ggtggecttyg
ggtggtgatg
ctggcctcct
aagatccgtg
ttcaagacca
cccattttge
cacgaactgg
gatgagctga
ctggcctacce
ggagatgtga
gagatgcgtyg
ttcctgagea
agcagccgca
cagtcccage
tactgcatge
cagctacgcet
acgcggcectgg
ctttecctecee
tcgtcctett
agccagggcc

ggcctcacct

tcaagttttt
aaattatccc
agctgttttt
gtatgatgaa
ccaaggaatc
cttccaagga
gaaaagcaat
cttcagectta
gatatgtatc
tatttttcaa
aaaatagtta
cctaacatcc

atattttgge

ctcactcget
ccagctccat
tctecctecegt
ctgtctecctce
gcttcagcag
gtgctggett
ggcttctggt
acctggacaa
actggtacca
tcgaggacct
agattgacaa
ccctgeggea
ccctggecag
tgaggaagaa
acgtggagat
accagtacga
agaccgagga
gtgaggtgac
tcagcatgaa
agctgtccca
gtgagatgga
agcaggagat
agcaagcatc
cgagccgtca
agagctccta

cctgaaggcce
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cgggtcagga ccctgctcte ctggcgcagt tcccagcectat ctcceccctget

tggtgggcta ataaagctga ctttctggtt gatgcaaaaa aaaaaaaaaa

ddaaaaaaa

gattgcttga
agcaaaagtg
caaacacagc
aagtcctttt
cctgcctcetg
catatgacag
aggaccaggt
acggcattga
aggagctgce
tgcgaaggtc
tccectgagac
cagattacgg
gaccaccctg
ctcaacgaac
agatttgggt
aacacaatta

ttttaagcca

aaagggtaaa
ttagggaaaa
tactttaact
ggttttcttce
ggacggaagc
tgagattgta
aagaaaaatc
tggaaacaat
taacatgatt
caccctgaac
ctgtggggtyg
tcecgtgttec
gtgctacaca
taatttgttg
agctgtccte
gttaagatat

ggagagaagt
aaagaaaatt
aatccaggca
tctgtctctg
tgtgcatgtc
cgtgaaaaaa
tcttttgcectg
caaagagaag
cttgtttett
cagctcagtg
ccagattgtg
catcagaaag
ggcatggggt
acatcttctg
gggatgggta
attaagtgac

a

attcagagca
tacctaggag
ctttccagga
ttagcacttt
cactggctta
gtggtggtgce
tatccagtgce
cactttgctg
gttattggcce
ttctttaagg
atcctggctg
ctggagcata
aagttttcag
gagccctatc
aagagagatg
gactttgtgce

SEQID NO. 14
Homo sapiens ubiquitin D (UBD), NM_006398.2

atgtgatcag
catgggagca
ggggatttcc
gtttctggcece
cgttccgagg
atcaaagaac
ggctccaaga
accatccacc
gtggagtcag
gcacaagtga
acttgcaatg
ggcaacttac
gttggcaggg
atgatttcce
ggatgaagta
atgattttta

aaagcattct
tgcaagaaca
aactcaactc
ccttgtetge
aatgggattt
atgtccggtc
tcttaaagcecce
ttaccctgaa
gtgatgaggc
aagcaatgat
gaaagagact
tcttecctgge
gtcaaaaagc
aaaattaatg
tattgcccaa

ctaatgtatt

SEQ ID NO. 15
Homo sapiens UDP glucuronosyltransferase 1 family, polypeptide A6 (UGT1A6), transcript
variant 1, NM_001072.3

agggagaggt
ccctgtgatt
tggcctgecect
ggggcatggt
gtatgaagga
ctgaagttaa
cgtatgacca
agcgatcatt
tgtacttcat
agagcaagtt
agtatttggg
cattcagcag
accacatgac
tattttattg
tggatataat
ttgaatatcc

agacaggacc
tggagagtga
ccttcgetcea
tgtaggtgac
tatagttgag
tttgecttttg
agaagagctg
cctaactget
caactgccag
tgatgctctt
cctaccatct
aagcccagac
tttttcccaa
tctgttttca
caccttatat

taggccggtce

ttgtctatta
aagagcacag
tggtatgtaa
agagatggct
aatgaccttt
taagaccaag
acggagaagc
agtggtgaag
aaagaggcac
cgagactaag
ggaagatggg
atcttattgt
ttatttcttt
agaatgagat
ctctatgttt

actgagacta

tgtgaaaagc
aaactcttta
tttcagagaa
aagctgctgg
gttctcagtg
aaagaatcca
aagaaccgtt
cctcagacag
agcctcctge
ttcacagacc
gtgtacctct
cctgtgtcct
cgagtggcca
aagtatgaag
cagaaggtct

atgcccaaca

cctcectgetgg

daadaadaaa

actcctgccc
caaagctgga
gctgcatgceca
cccaatgctt
gatgccaacc
gttcctgtge
ctctcatcett
cccagtgatg
ctcctecagg
acgggtataa
aagatgatgg
attggagggt
taatctctta
gagtagagta
ctttgattct

gtaaataaat

agtggttagt
ttaccgttgt
tttctgcagg
tggtccctcea
accggggtca
aatactacac
accaatcatt
agtacaggaa
aggacaggga
cagccttacc
tcaggggttt
acattcccag
acttccttgt
aactcgcatc
ctgtttggcect
tggtcttcat
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tggaggtatc
tgcttctgga
agagaagaaa
gcggtacact
accccaaaac
ccatggtgtt
tgatcagatg
tctggaaatg
ttacaaggag
ggacctggcc
cccecgcagec
cttggccgte
gaaatgcttg
agtgggtggyg
cagaatcagt
gccccagagt
gatatttgaa
tttcagagga
cctgtttggg
ttttaatctt
cagtcctcat
ttgtaccttt
atgatttctt
gaagataatc
atgaagtgcet
taaatttata

gtccaaacac
tgaaagcaaa
ttcacaaata
aggagaactt
atgtctttga
ccttgctggg

ccgggggcag
aatgtcttct

aactgtaaga
gaacatggaa
gctatggcaa
ggaacccgac
gatctgcttg
tatgaaagca
gacaatgcaa
acttctgaag
aacatcatgce
gtgttctggg
cacgacctca
gtgctgacag
gggaaaaaag
aaataaggta
gttaaattca
gctttaaaaa
tatgtatcgt
cgtgcagaca
agtgcgggat
atcttttgge
ctctgtegtg
agagtgtagg
gctttgggga
attgcttatg
gggcaagttt
taaattctat

acacatctca
gatgagcaac
caccagacgt
ccccaactte
gaaaaaggac
agacatagcc
ccagtgaccc

cccaccagaa

109

agaggaaaga
ttgtggtttt
ttgctgatge
catcgaatct
gtcacccgat
tatgcaatgg
agcgcatgga
atttagaaaa
gcctcectcecag
tggagtttgt
cctggtacca
tggccttcat
ggcgagttaa
aaattttgaa
ttttattctt
attctcttaa
gccccctetg
ggctggcatt
tcaaaggtgg
ttctgcagat
cttcataggt
tgaaatgaat
aaaagaatga
tcaaatggag
acttttttte

ttaaaaaaaa

cttgtctcag
ctctttggga
tttgggcaaa
tgcgaacaac
gacccgtgec
cgttcccatg
gactaaggga
tgctctaaaa
ccttcacaag
gatgaggcac
gtaccattcc
cacctttaaa
gaaagcccac
ccattcccta
attaaggaaa
ataaaaataa
gtgtctttga
ctagattact
tcccacgget
ggttgcaatt
gccaccttgt
gaatggcttg
tgctatgaaa
ctgaatttga
tgatgtttcc

aaadaa

SEQ ID NO. 16
Homo sapiens S100 calcium binding protein A7 (S100A7), NM_002963.3

ctcatcectte
actcaagctg
gatgacaaga
cttagtgcct
aagaatgagg
acagactacc
agccccacca

ddaaaadaadaa

tactcgtgac
agaggtccat
ttgagaagcc
gtgacaaaaa
ataagaagat
acaagcagag

atgggcctcc

SEQ ID NO. 17
Homo sapiens WNT1 inducible signaling pathway protein 3 (WISP3), transcript variant 1,
NM_003880.2

PCT/US2014/047535

gaatttgaag
tcaatggtct
atccctcaga
acgatacttg
tttatcaccc
gtgatgatgce
gctggagtga
gcagtcatca
gaccgcccgg
aagggecgecgce
ttggacgtga
tgttgtgett
aaatccaaga
gtcatttcca
tactttgcat
tagactcgcect
tcaggatgac
tttcttacte
gccecctactg
gatccttaac
gtgtttaaag
gagtgcactg
ttggtgggtyg
taaaaaccca

tacaactaaa

gcttcceccage
aataggcatg
aagcctgctg
gggcacaaat
tgatttttct
ccatggagca

agagacccca

cctacattaa
cagaaattcc
cagtcctgtg
ttaagtggcect
atgctggttc
ccttgtttgg
ccctgaatgt
atgacaaaag
tggagccgcet
cacacctgcg
ttggtttcct
atggctaccg
cccattgaga
aacttgaaaa
aaattaatca
agtcagtaaa
atgtgccatt
tgaaacatgg
caaatggcag
caataatggt
aagggaagct
agaacagcat
gtgtatttga
aaatacagct

aataaattaa

tctggectttt
atcgacatgt
acgatgatga
tacctcgeeg
gagtttctgt
gcgccctgtt

ggaacaataa

1 cctgagtccece gggaggaaag tgctcgccca ttectgacct gtgacacget cactgegaag

61 gcaggttatt agaagagtcc catgaaaggt ggctccacgg tcccagcgac atgcaggggce
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tcctecttcete
ctggaccatt
gtaaacagtt
gagtgagcct
aaatctgcaa
tagacaggcc
tcaaccaggt
tctgtgtgag
actgctctgg
tactacagca
tttggaaaaa
ggatgggaat
aaagactgtg
aaggaaaaac
gatgctcaag
gctgtatccc
catttaaatg
ctggagatat
gtcaatcctg

ddaaaadaadaa

cactcttctg
agatacaaca
ttgtcactgg
ggtgagagat
tgaagctgac
taggtacgag
acattatcat
tggggccatt
agctaaaggt
gctttcaaca
aaaatgtctt
atctaacagg
ttacattcag
atgccaacct
tactcagagt
taataagtct
gaagatgctg
attttctgag
tcatataata

daadaadaaa

110

cttgctggcece
cctgaaggaa
ccctgcaaat
ggctgtggat
ctctgtgacce
actggagtgt
aatggccaag
ggatgcacac
ggaaagaagt
agctacaaaa
gtgcaagcaa
gtgaccaatg
ccttgcgaca
actttccaac
tacaaaccca
aaaatgatta
tggattacat
ctcaagattc
aaaaaattag

daaadaadgaaa

tggcacagtt
ggcctggaga
gccctcagea
gctgtaaaat
cacacaaagg
gtgcatacct
tgtttcagcecce
ctctgttcat
ctgatcagtc
caatgccagce
caaaatggac
aaaacagcaa
gcaatatatt
tctccaaagce
ctttttgtgg
ctattcaatt
cttgtgtgtg
tgtaaaacca
tgagtaaaaa

daadaadaaa

SEQ ID NO. 18

PCT/US2014/047535

ctgctgcagg
agtgtcagat
gaagccccgt
ctgtgccaag
gctgtattgt
tgtagctgtt
caaccccttg
accaaagctg
aaactgtagce
ttatagaaat
tccectgetec
ctgtgaaatg
aaagacaata
tgaaaaattt
aatatgcttg
tgattgccca
tcagagaaac
agcaaatggg
aaaaaaaaaa

aaaaaaa

gtacagggca

gcacctcagce
tgccctectg
caaccagggyg
gactactcag
gggtgcgagt
ttcagctgcecce
gctggcagtc
ctggaaccat
ctcccactta
agaacatgtg
agaaaagaga
aagattccca
gtcttttctg
gataagagat
aatgaggggt
tgcagagaac
ggaaaagtta

daadaadaaa

Homo sapiens parathyroid hormone-like hormone (PTHLH), transcript variant 3,
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ctggttcgcea
ccctgttcca
cgtgtaaaca
ttcagaggaa
gtttggagaa
acgatgcagce
gtgcccteccet
gaacatcagce
cttcaccatc
cctaactcca
gagggcagat
aagacacctg
aaacggcgaa
gaccacctgt
ctggcccgta
gcttggacaa
cagagaataa
tgtcctccag
catcaatcct

atcttcataa

aagaagctga
cgaacccagg
cactacttat
gcgcecctctga
agcacagttg
ggagactggt
gcgggegetce
tcctccatga
tgatcgcaga
agccctcectcc
acctaactca
ggaagaaaaa
ctcgetetge
ctgacacctc
gcctcagecgg
acctagaatt
ctcagaatat
caccatagag
ttaccactct

tttgctggag

cttcagaggg
agaactgctg
cattgatgca
tttgtttett
gagtagccgg
tcagcagtgg
ggtggagggt
caaggggaag
aatccacaca
caacacaaag
ggaaactaac
gaaaggcaag
ctggttagac
cacaacgtcg
ggtgctctca
ttctceccttt
tgtctgecectt
aggcgctaga
accaaataat

aagtgtgttt

NM_198964.1

ggaaactttc
gccagattaa
tatataaaac
ttttcececttt
ttgctaaata
agcgtcgegg
ctcagccgece
tccatccaag
gctgaaatca
aaccaccccg
aaggtggaga
cccgggaaac
tctggagtga
ctggagctcg
gctgggtttt
atgtatctct
aaagcagtac
gcccattcct
ttcatattca

cttccectta

ttecttttagg
ttagacattg
cattttattt
ttgctcectttce
agtcccgage
tgttcctget
gcctcaaaag
atttacggcg
gagctacctc
tccgatttgg
cgtacaaaga
gcaaggagca
ctgggagtgyg
attcacggta
ggagcctccc
atcgattgtg
cccectacca
ctttctecac
agcttcagaa

ctctcacacc

aggcggttag
ctatgggaga
tcgctattat
tggctgtgtyg
gcgagcggag
gagctacgcg
agctgtgtct
acgattcttce
ggaggtgtcc
gtctgatgat
gcagccgcetce
ggaaaagaaa
gctagaaggg
acaggcttct
ttctgccttg
tagcaattga
cacacacccc
cgtcacccaa
gctagtgacc
tgggcaaact
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ttcttcagtg
gatattatct
actttttatt
taaattatgt
ccagctcata
ggtttttctce
ccgtaggaaa
ggtaataatg
aatttattta
cttctgtgaa
atgtggacta

aa

caccttctge
ccaggaactc
ctgctagtat
acaggcataa
aagagtaaag
ggacctcgag
ggactccaag
ggtgtgccag
gttggaccag
ccggctggaa
cccaggggcet
ggggaaatgg
ggtcccacag
ggacagccag
ccaggtcccce
gctggagccce
atagctggge
gaaagaggac
ggtcttcctg
aaaggcatcc
cctgcaggat
gggtacccag
aaaggtgatc
gcaaagggaa
ggtactagag
ccaggaagtc
accgggccac

ccccctggge
ggccaaaggc

tttttcattt
acaaacactg
taattaaatg
tttaaacaca
caaaataaat
atgtatcttt
aataaaactt
acactcctag
agttcacaac
atataattgt

aatatctgtc

actgctcatc
ccagcacgca
ccttgaactt
aaggcccact
gtatagcagt
ggcacccagg
gagagccagg
gactcccagg
ctggcctacc
tttctgtgcee
ttcctggaga
gatatggtgce
gaccatctgg
gcatcaaagg
aaggccctcc
caggccagcc
ccccagggcec
ctgctggecct
ggaagccagg
cgggtagcca
accctgggge
gaaaaccagg
ctggagttgg
tgccecggaca
gccctattgg
ccggtcectcec
cagggcctcc
ctccaggccce

ccagtctttce

111

cttacgttct
cagaacagca
tatttaatta
tgccttaaat
ggtttctgaa
ttgttcattg
cacatttatg
actttgggat
ctagggcaag
accaacctca

atatagtaaa

tgggcagagg
gaatccatct
ggttcatgga
acccaacacc
aagaggagag
tccttectgga
gttgccagga
aaaaccagga
aggaccccgg
aggaaaacct
aaagggtgca
tcctggtcegt
ccctecctgga
tgatagaggt
tggggaacga
agggattcca
tcctggettt
tcetgggggt
tctgactgga
tggtctccca
taagggtgaa
tctcgatggt
aggacctcct
caatggagag
gccaccaggc
tggcccaget
aggtccaaga
accaggtcaa

tgggacccct

ttcacttcaa
tcatgtcata
aatctcaaat
ttgtttaatt
aatgtttaag
gcaagatgaa
tggcttgttt
caaataactt
ttactctgcece
tagagtttgg

cactcaataa

SEQID NO. 19
Homo sapiens collagen, type X, alpha 1 (COL10A1), NM_000493.3

aagcttcaga
gagaatatgc
gtgttttacg
aagacacagt
caaggtactc
ccaccaggaa
ccaccgggac
gagagaggac
ggcccaccag
ggacaacagg
ccaggagtcc
ccaggtgaga
gtgggaaaaa
ttteccgggag
gggccagaag
ggaacaaaag
gggaaaccag
ccaggtgcca
ccccecctggga
ggccctaaag
aggggttccc
cctaagggta
ggtctcccag
gctggcccaa
attccaggat
ggcatagcaa
ggccactctg
gcagtcatgce
cttgttagtg

PCT/US2014/047535

gggagaatat
aacgattctg
ttattttaat
aaatttaact
tattaactta
ataattttte
atccttaget
agggccaagt
tttctaagac
tgtcaactaa

attgcaacat

aagctgccaa
tgccacaaat
ctgaacgata
tcttcattcee
ctggtccacc
aaccaggcta
catcagctgt
catatggacc
gaccacctgg
gacccacagg
ctggtatgaa
ggggtcttcc
gaggtgaaaa
aaatgggacc
gcattggaaa
gtctcecctgg
gcttgccagg
aaggggaaca
atatgggacc
gtgagacagg
ctgggtcaga
acccagggtt
gcecctgtggg
gaggtgcccce
tccectgggte
ctaagggcct
gagagcctygg
ctgagggttt

ccaaccaggg

agaagcattt
agccattcac
gtaaagaact
ctggtttcta
caaggatata
tagggtaatg
cacagattga
cttgggtctg
tcacttacat
atgagattat

attaaaaaaa

ggcaccatct
accctttttg
ccaaatgccc
ctacaccata
aggccctget
cggaagtcct
agggaaacca
aaaaggagat
aatccctgga
agccccagga
tggacagaaa
aggccctcag
tggggttcca
aattggccca
gccaggagcet
ggctccagga
cctgaaggga
agggccagca
ccaaggacca
gccagetggg
tggaaaacca
accaggtcca
cccagcagga
tggaatacca
taaaggggat
caatggaccc
tcttceccaggg

tataaaggca

ggtaacagga
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atgcctgtgt
ataccatttg
tttacttgtc
catgtttggg
accaaaggct
caggtgtgge
cactcctcett
atcttgtgcet
taggctgaaa
aaaccttccce
ttctagttag
agaagtcctg
aaaaaaacag
ctttttaaaa
gtatcatata
cccctaaaat
tctattcaaa
aatattgaag
tatgattgca
ttcttattta
atgtgatatg
aagtgaagtt
tttatttatg
acttattaaa
aatagatttt
caaggctttt

aaaaaaa

Homo sapiens serpin
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ccttcattee
gagttccaga
tgttcgatct
tcagcatcac
aaattagcaa
catatcatgt
tcaacaaatc
cgtatcaatt
aatctactga
aaagtcaaac
cgacactggt
aagaaaacac

tgatgaggca

ctgcttttac
ataaaatttt
agataccagg
taggcctgta
acctggatca
tccagcttcce
tctcaggatt
agaaaaagca
agaatgtaat
cctgaaaagt
caatcttaag
ctatgttaaa
aaatagagct
aagcctgttt
actttgtaga
atttctgatg
tatacaggtg
ttcatctgaa
gagaagcttt
gttaacacaa
attttctgga
ataatttaca
cactgtactg
gcacaaaatg
taggctgaat
cattgttcaa

peptidase inhibitor, clade B (ovalbumin),

acagacacac
tcacatcgag
gttccaacag
atcagcatta
ggttcttcac
tgataggtca
cactgatgca
tttacaggaa
ttttgcaaat
gaatgaaaaa
tcttgtgaac
taaagaggaa

atacaattcc

112

tgttattctc
gtataacagg
aatatactat
taagaatggce
ggcttcaggg
caatgccgag
cctagtggcet
ttctctaact
ttttattttce
gagcagcaac
gctctttaag
aacaaacaac
ctaagttatg
ctaactatga
acttaaatac
gtgcactact
catatatact
atgcaaggtg
ttatataccc
gtgtgattaa
tttacagaac
ctgagggttt
tatttttata
ttttacctac
taatttgaaa

agttaataaa

tccaaagcett
caacagcatt
ttttcatacc
acccctgtaa
agtgccatca
tcaaatggcc
ccaatgtgag
ctaccccacc
tgaaatacag
gtaaaaacgt
gttttctcca
aaaaaacaaa
tgaaatttga
atatgagaac
ttgaatattc
ctgaggcctg
tgttaaagct
ctttcatcaa
agcataactt
tttgatttcet
attagcacat
caaaattcga
ttgctgttta
tccttattta
gcagcaattt
aaagtaggac

SEQ ID NO. 20

NM_002974.2

acagcctcte
ttcaccatga
ttcagaaaat
gggatggtcc
tttgatcaag
ggaaatgttc
tatgagctga
tatttagatg
gctccagaag
attaaaaacc
gcaatctatt
aaattttgge
tttaattttg

tgcccacctce
attcactcag
caaaagagaa
tcttaggagce
tcacagagaa
atcaccagtt
agatcgccaa
ccatcaagaa
aaagtcgaaa
tatttcctga
tcaaagggca
caaacaagaa

ccttgcectgga

PCT/US2014/047535

acccagcaat
atgacccaag
acgtgcatgt
tgtacaccta
tcgatctcac
tatactccte
tacacacaga
ctacaaaatg
atttgagcta
atgtgaagcc
atattaaaaa
caacaaaaaa
tttgagaaac
ttctaggaaa
aaatttaaaa
tatggcccct
cttatataaa
tgaacctttt
ggaaacaggt
ttaattcctt
gtaccttgtg
ctagaagtgg
aaacttttaa
cgacgcaata
gctgttctcea

aataaagtga

aggaactccc
gactggaatc
gaaagggact
tgatgaatac
agaaaatgac
tgagtatgtc
gctaatctaa
catatggagg
tcagaccaac
tctecttgaat
atatcaccaa
aaaattaaaa
tcggcatttc
catccaggag
gacactgtat
ttcatcaata
aaagccccaa
caaacttttc
atctgaccta
attgaatctt
cctcccatte
agatatatta
gctgtgectce
aaataacatc
accattecttt

daadaadaaa

member 4 (SERPINB4),

tgcttcecctet
tgaagccaac
caacatctte
caaagacaac
caccacagaa
tcaaaagctt
caagctcttce
attttaccag
gaagattaac
tgggactatt
gtgggagaat
tacatacaaa

ggatgtacag

aggaacacag
accaagttca
tattcceccta
actgcacaac
aaagctgcaa
ctgactgaat
ggagaaaaga
accagtgtgg
teetgggtgg
ggcaatgata
aaatttaaaa
tctgtacaga
gccaaggtcc
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tggaaatacc
atggtctgca
tgcagaatat
gctatgacct
cagacctctce
cctttgtgga
tcgaattatc
tcataaggca
tgcaattagt
ttgctggcaa
tagtcatcat
gcccacatat
ataagatgaa
tgttttaaat
acatttettt

tataaaacac

aaacgcgggce

tctctgceccaa
ccgecgeccg
ggctacagca
tgctgccgag
aaagcaggtc
ttttaatttt
tgagctgtgg
tatattaaat

aggaaaccaa
gccccagatg
taactcagag
cctgtggtgyg
cactttcatt
gctcaaccaa
cccagatgtg
tatgcatttc
gtggggaagce
agctttttca

cacaccccct

atacaaaggc
gaagcttgaa
gagagagaca
caaggacacg
aggcatgacc
ggtcactgag
atctccttca
aaataagacc
ctgtcactcc
caacagattc
caagaattta
aaatgtactt
tcatttaata
gaaccaaacc
gaatttaggt

atcatcaata

gggcgggccc
cgccgceccgg
taaaggagct
ggagctgatg
ctctggaaaa
accagccagg
tccttagatg
tatttttgtt
aaatgcattt

ggcaagctcc
tgatgagcgce
gccagtgtga
gcaaaagggc
catgataatg
ccggtggegt
caaggctctg
acaaatccag
agatgtgatt
gtctgagacc
gagggagctyg

113

aaagatctaa
gagaaactca
tgtgtcgatt
ttgagaacca
tggagccacg
gagggagtgg
actaatgaag
aacagcatcc
atttagaaaa
tcttggcectcea
atgattaaaa
ttccttcecag
ccgtgtette
aaatcatact
gatacctaaa

aaataatgac

gcatgattgt
ctgctgagaa
tacacttacc
tgggaatggt
gtctctcagt
aagctgcage
agttctgttg
tcttcectatgg
tgttcaccta
tatttectttt
tagcatgcct
aaaaatttcc
taaatttgaa
ttctcttcaa
tccttettat

ataaaatcaa

SEQ ID NO. 21
Homo sapiens ubiquitin-conjugating enzyme E2C (UBE2C),
NM_181803.1

gcagtcctge
atggcttcce
gagccgagceg
accctcatga
accccacagc
agccctgacce
gtctgtcctt
ttgtttttgt
ttgtcectttt

agttgcagtc
aaaaccgcga
ggggcgccgce
acccaacatt
ttttaagaag
caggctgccc
tttgtgattt
cttttaaatt

ttagacaaaa

SEQ ID NO. 22
Homo sapiens BTB (POZ) domain containing 16 (BTBD16), NM_144587.2

ccctgtcaaa
ttccaggett
tgggagttcc
tttggaacgg
tcgaacacgce
ttgcccaaac
agcatagact
aagtttttct
ctcgagtgcee
ttggccaage
gaggagcttc

gcaccttggce
caggctcaga
tccactcagce
ttgcttgtet
acaaagctcg
agcctttctce
ttgaggaagc
ttgagaattt
tgggcttcaa
tctacctgaa

tgcgagctca

PCT/US2014/047535

gctgectgeca
attgatggaa
tcggttcaaa
gaatatcttc
atctaaagtc
tgccaccgcet
taatcaccct
cagattctca
gaggtgttct
ctatctcatce
ttctctettt
cttgaggaaa
atataattct
atttagcaac
gtttctaaat

ddaaaadaadaa

aatgaaatcg
tggacaagtt
atggaagaga
aatggggatg
ctacacaagg
gtagtagtag
ttcctattet
tcceccataga
ggtaaactga
ttgatgatga
ctcttaataa
aatgtccaag
gtttctgacc
ctagaaacac
tttgtgattc

aaadadaa

transcript variant 6,

gtgttctceg
cccagccgec
ccggggteeg
gatagtccct
tacctgcaag
agcctgtcct
ctgtatagga
aagcctcggt

ccataagaag
aggcgccccc
acacttccce
tttctctcect
gctggaacgce
tggggacctyg
tttgaggaac
caagaacaag
atgggagctc
agccctggeg

atcacctaag

agttcctgtce
actagcgtcg
gtgggcaaaa
tgaacacaca
aaacctactc
tgtgtcgtcet
ctctttatcet

tgagcccttg

aaaaggggga
agctctcctg

tgtaaacacg
gcgtaatttc
cgggtcactg
ctctcacttt
ccagacaggt
gacatccaaa
catcagcccc
cagggcacca

aagaccaaag
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aaaaatcccce
aagtcgecctt
aagacctact
ggtgcgtgga
ccggctgcaa
acttggttcc
acaaagtgcet
tgcttttgtg
ccgtgatgac
gacggagctt
atctggaggt
tcaaccatta
cccaggcetgt
ttgctctata
gtttttacat
acaaccacgt
tggttgacgg
ccacgtcatc
taagttttgce

ccccccactg

tgcaaagagg
cgccacggcc
gggagtgctg
tgtgatgata
gtacaaggaa
tctagggggg
gaagtccccc
ggtcttcttg
attttttaag
gaggccgctce
gctgcggceac
ccacgcactg
gagatttggg
tggattcttc
gcagagaata
cagcctgcga
caagtggcag
ctgcaaaagc
attcatctte

gtctgcataa
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atcatcattt
ctgaagaacc
gcttccecgece
gccagactca
gagcagctca
acgcagatcc
aggttattta
caactgaact
agctttcctg
ttcctectget
cttaacttcet
gagaatgggg
ctgctcttta
tttaagataa
aagcacacag
gcggcacgcc
gagttcagga
cataccttga
ccagcatctt

aagaaaataa

ccttgaagat
tctacatgag
acatcctcca
agccaagcac
ccaccggctg
acctccacaa
cctttagtga
acaagattca
agaactgttg
tgcgtctgea
tcccagagtce
gcgacatggt
accaggagaa
agggactcaa
acctggaatc
tggtgaagta
caaaccagat
aaatccaaac
gacagtttcc

aatgacataa

SEQ ID NO. 23

PCT/US2014/047535

caatgaccca
tgaggtggag
gttcagtggce
catcaagaaa
cgagaagtgg
aatcccacag
attccatctt
ggcaattccg
ctttctggac
cggcatcacc
atggctcgac
ccacctgaaa
tacaacttat
acatgatact
tccctetgeg
tgagatcaga
caagcagaag
tgtgggcatc

agaagaatct

aagggagc

Homo sapiens stratifin (SFN), NM_006142.3

gagagacaca
tcceccagage
aacgctatga
cctgcgaaga
ctgcctggag
aggggeccga
acaccgtgcet
gggtcttcta
gtgacgacaa
tcagcaagaa
ccgtcttcca
ctttcgacga
ccctecatcat
aagagggggg
cctgccccct
cttctcecet
gaggccacct
ggtcatgccc
ttctccecte

tgtcccgect
tgtgtgtgtg

gagtccggcea
catggagaga
ggacatggca
gcgaaacctg
ggtgctgtcc
ggtgcgtgag
gggcctgetg
cctgaagatg
gaagcgcatc
ggagatgccg
ctacgagatc
ggccatggcet
gcagctgcectg
cgaggctccc
ccagtccccce
aggcgctgtt
ggggctgggyg
ccacccctge
ctcttgectce
tgtggcetgag
tgtgtgtgtg

ttggtcccag
gccagtctga
gccttcecatga
ctctcagtag
agtattgagce
taccgggaga
gacagccacc
aagggtgact
attgactcag
cccaccaacc
gccaacagcc
gatctgcaca
cgagacaacc
caggagcccc
accctgeccga
cttgctccaa
atcccactcet
tctccgeacce
cctcectgece

aactggacag
tgtgcgegeg

gcagcagtta
tccagaaggce
aaggcgccgt
cctataagaa
agaaaagcaa
aggtggagac
tcatcaagga
actaccgcta
cccggtcage
ccatccgect
ccgaggaggce
ccctcagcga
tgacactgtg
agagctgagt
gaggactagt
agggctccgt
tcttgcaget
cgcttcecctcee
ctgctgectce

tggcaggggce
cgccagtgca

gcccgcocgceca
caagctggca
ggagaagggc
cgtggtggge
cgaggagggce
tgagctccag
ggccggggac
cctggccgag
ctaccaggag
gggcctggece
catctctctg
ggactcctac
gacggccgac
gttgcccgec
atggggtggyg
ggagagggac
gttgagcgca
cgaccccagg
tgatcgtagg
tggagatggg
agaccgagat

ctggtcacta
attaacttgg
ctgtttcaaa
ttctacgagg
ctggaaatga
gacctgctcc
ctgaaaacaa
acttatgaaa
cgggacatag

aaaggcaagg
caggttacag

gatcttaaca
tcgaaaacga
acctcttata
gtctacgagce
gcagaggccc
tttgggttga
ccaatctatg

atgggatttt

cgcctgtgtg
gagcaggccyg
gaggagctct
ggccagaggg
tcggaggaga
ggcgtgtgeg
gccgagagcec
gtggccaccg
gccatggaca
ctgaactttt
gccaagacca
aaagacagca
aacgccgggyg
accgccccgce
aggccccacc
tggcagagct
cctaaccact
accaggctac
aattgaggag
tgtgtgtgtg
tgagggaaag
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catgtctgcect gggtgtgacc atgtttcctc tcaataaagt tcccecctgtga

ddaaaadaadaa

aaadadaa

SEQ ID NO. 24

Homo sapiens misc_ RNA (KRT17P3), XR_015626.2

gcgtgtgaac
tgtgtgcctg
cagctccatce
tctggcggec
ctccggggta
agctttgggyg
aatgaccgcce
ctggaggtga
agccagtact
aatgccaaca
aagtttgaga
agggtgctgg
aaggaggagce
caggtgggcyg
atcctgaacg
aaggattggt
ctggtccaga
atcgagctge
gagagccgct
cagctggccce
gacgtgaaga

gatgcccacc

ctagaggggce

agcactaacc
tcaggtgatg
tgaagaagac
attcccggtyg
acttctccag
gtgaaggtgt
ctccatggac
tgcatgtgcc
ctgttcggcece
ctggctactce
aacgtgagcc
ctgccgecag

ccccacagcec
cctcecctgeceg
aagggctcct
tgggtgcegg
gcagctattc
gcgttgatgg
tggcctccta
agatccgtga
acaggacaat
tcctgctaca
cagagcaggc
atgggctgac
tggcctacct
gtgagatcaa
agatgcatga
tcttcagcaa
gcggcaagag
agtcccagct
actgcatgca
agcttcgctg
cgcggctgga
tgactcagta

ggaaagtaac
tgctctgaag
gtccagaatt
tgccatccgg
tgtccttttce
agctctgage
gatgctgaaa
aaagccacaa
tggtcccatg
tggggagctyg
tcatceccttc

tctecctaagt
ggagaatggc

ctacacaact
ccgccaccat
ccggectggyg
ctcctgecagg
cagctgctac
gctgetggec
cctggacaag
ctggtaccag
cgaggagctg
gattgacaat
cctgcgectg
cttggccaga
gaagaagaac
tgtggagatg
gtagtacgag
gacagaggaa
caagatttcg
cagcatgaaa
gctgtcecccag
cgagacggag
gcaggagatc

caagaaagaa

aaggaggtgg
tgagccagge
aagagctgtc
ctgcccaaag
acctacttcce
aatatcaaga
aacgatgata
ccagaagtac
gctgtgaatce
tggcatttct
cccgctegge
ctcctceccage

aaccctggcece

tggggcccct
gaccaccacc
agtggctcat
ctgggatctg
tgctttgget
ggaggtgaga
atgcgcgccc
aggcaggccc
cagaacaaga
gcccatctgg
agtgtggagg
gccgacctgg
cacgaggagyg
gacgctgccc
aagatggcag
ctgaaacgcg
gagctctggce
gcatccctgg
atccaggggce
cagcagaacc
gccacctacc

cataagcatc

SEQ ID NO. 25
Homo sapiens vestigial like 1 (Drosophila) (VGLL1), NM_016267.2

gggtacaaat
agctctggcecce
acctgtgtca
gcaaacagaa
aaggggacat
gcccccagga
gcatgtctcc
ctgtcacaaa
agttctcacc
cctcecectgge
acctggttcc
aagacagatg
agatagctgg

ctcctcecca
atccaccagt
cccgcaccte
ctggtggcct
ctggcggtgyg
aggccaccat
tggaggaggc
cggggeccge
tcctcacage
ctgctgetga
ccgccatcaa
agatgcagat
agataaacgc
caggcatgga
agaagaaccg
aggtggctac
gcaccatgca
agggcaacct
tgatcggcag
agcagtacaa
accgcctget

ttcgtggetg

cctcagcetce
atcttttcece
ttcactcaca
gcctataaag
cagcagcgta
attgaccccce
aaatcagtgg
ccgtgccgece
gtcecctgget
gggcaccagc
agagccccag
cctagcccegt

aagcacaggg

cactcaaaaa

gcccttcetec
tcacctecctce
ctgccggcectg
gggcagtgcce
ctatggcagce
gcagaacctc
caacactgag
ccgtgactac
caccttgaac
cttctgcacc
tggcctgege
tgagaacctc
cctgcgagge
cctgageccge
caaggatgcc
caacagcgaa
ggccttggag
ggcggagaca
tgtggaggag
gatcctgcetg
agagggcgag

a

tgcttccgea
agccacagaa
atggaagaaa
acggaatgga
gtggatgaac
tcgagtcaga
cgttactecgt
aactgcaact
aggagggcect
tccttagage
cctgatggga
cctcaggaat

ttgctcttca
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acctgcctce
ccagccttce
caccaaacca
gaaagacaac
aaaatgaaag
tatgagctca
ccacaccctg

ttttggatgg

cccgcectgtag
gcecteegggg
cttttttccg
aggagtgcac
cctgtaaaga
aggggttcge
tcgtggcget
cgggggetge
agctgcttca
ctccttetee
agggaggctyg
gggaaagtat
gacttcactg
ccattgaaga
gctccaatat
aagtctaata
agcccccecctg
ccactggacc
ggtgcctcag
aagcccaagt
acttctgtga
gtggttgett
attcaccgga
cctgagtaca
gcagtggcag
aagtacgagg
actgatctgg
gacgacgggyg
accaggaagg
aacgaggccc
gaggatgtga
ggcatcccca

caaaagatca

cggctcagtt
aaatgaaact
ctggggccac
acttggtcta
ctgctcacac
gtacttgccc
cttgctecctg

tgaaaaaaaa

ccgegtgtgg
gataatgaat
ctgtagccge
tgggtgttct
acagctccag
tggggcctca
ggaccaatca
ggtgctcaaa
cccetetete
aggtttgctg
aagtgacctt
tcatgggctg
tgcggaatgg
tcttcecatce
ctgtccctga
aagatagaga
agggtgtctt
gggaggagat
tggaggaccc
ttacccagga
tgcaggtgac
actccatcca
gcacaggcac
cactgaccat
tagtggagat
cccatgtgece
acgcccccaa
accattttac
gtttggattt
cttttgtgcet
atgaggcacc
ctggggagcc

gctaccgceat
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cactataaga
ctttcagagt
ccacatcgat
agacacggca
ccacttgcct
tgtgaaaatc
tgtaacagct

ddaaaadaadaa

aactatatgt
tagagacacc
acctgcagca
gcaagacatc
ccccaatctg
ccagaagccc
cagatgatga

aa

SEQ ID NO. 26
Homo sapiens cadherin 3, type 1, P-cadherin (placental) (CDH3), NM_001793.3

gaggacgcac
gcggagectce
aaggcaagga
tttctecctet
aaaagccagg
accgcaccca
gcacccacct
ggggcaagag
tgcagccatg
gctgcagtge
ggaggcggga
ccctgggcaa
cgagacagtc
caaacgtatc
aaatggcaag
caccaagatt
cgctgtagag
tgccaagtat
catgaacatc
caccttccga
agccacggat
tagccaagaa
catcagcgtce
ccaggccaca
ccttgatgcee
tgagaatgca
ctcaccagcg
catcaccacc
tgaggccaaa
gaagctccca
tgtgtttgtc
tgtgtgtgtc
cctgagagac

gggcctgett
cgttttcagt
aacatttcte
aacccagaac
agagcgcagg
catcggtccc
gcgctcacct
ctgagcggaa
gggctccctce
gcggcctceg
ggcgcggagce
gagccagctc
caggaaagaa
ttacgaagac
ggtcccttcec
ttctacagca
aaggagacag
gagctctttg
tccatcatcg
gggagtgtct
gaggatgatg
ccaaaggacc
atctccagtg
gacatggatg
aatgacaatg
gtgggccatg
tggcgtgcca
caccctgaga
aaccagcaca
acctccacag
ccaccctcca

tacactgcag

ccagcagggt

PCT/US2014/047535

atctcgtgga
tgggaaatac
tctttagtca
cctgcatatt
ttaaacagct
ccgectgtcecaa

ataataataa

caaagctttg
cgacttcaga
ttccecgtact
tgcgagacag
agggcatccg
acctgcgagg
ggcctcecctec
caccggcccg
gtggacctct
agccgtgceccg
aggagcccgg
tgtttagcac
ggtcactgaa
acaagagaga
cccagagact
tcacggggcec
gctggttgtt
gccacgcectgt
tgaccgacca
tagagggagt
ccatctacac
cacacgacct
gcctggaccg
gggacggctce
ctccecatgtt
aggtgcagag
cctaccttat
gcaaccaggg
ccctgtacgt
ccaccatagt
aagtcgttga
aagaccctga

ggctagccat

tctgccagta
tcacttacac
agttggagga
gttccagata
tcgtgtctag
tgttccccat
aactgtactt

ggataacagc
tgtgtctcca
gaggaggctyg
aggctgagtc
ggaggccagg
gggcgggacc
cgctggetcecc
ccgtecgegge
cgcgtctcte
ggcggtcttce
ccaggcgctg
tgataatgat
ggaaaggaat
ttgggtggtt
gaatcagctc
gggggcagac
gttgaataag
gtcagagaat
gaatgaccac
cctaccaggt
ctacaatggg
catgttcacc
ggaaaaagtc
caccaccacg
tgacccccag
gctgacggtce
catgggecggt
catcctgaca
tgaagtgacc
ggtccacgtg
ggtccaggag
caaggagaat

ggacccagac
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agtgggcagyg
aacatctatg
ggaacccttc
cagatcacca
ctgtctccce
acggcagagg
caggatacat
gtgatcaggg
aagggaggtt
gtgctgettt
gatgacaccc
gactatgaca
aatgacgtgg
gatgaaatcg
ccgeccecctacg
ctgagctcce
tggggcagcece
gcctgecctge
ttccccette
gacaggctat
gtgggcagtt
ccaagtttcc
gcctgcectgtg
tggtgcaact
aagtgcagcc
aatgcctccce
tattttttat

tactagaact

gggggagaca

tctcagecacc
tggcattcaa
tcaacctgtt
tccacgtgtt
agaatcgaag
tccttaaaac
gctgectcete
tgcagttaca
ggaaggttaa
gtaagctcta
cctcaccttt

attctcagaa

tcacagctgt
aagtcatggt
tgctaacact
tctgcaacca
acacctcccce
tcaacgagga
atgacgtgca
ccactgtgtg
tcatcctccc
tgttggtgag
gtgacaacgt
tcacccagcet
caccaaccat
gcaactttat
acaccctctt
tcacctecctce
gcttcaagaa
agggctgggg
agctgaggac
gagtctgacg
tgacttcagce
agaagcctct
actgacctac
taattttttt
cagagctgct
attcggatgg
tttccctgtt
tttttattaa

ttcctecaatt
atgaatcaaa
ggagtacctc
aatccaaggt
gagatcattg
gccatcaaga
cagaggggag
ccatcacttce
ctaaaaggtg
tgttcatcat
ctgaggtgcect
cccatcttcece

tctcaaataa
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gggcaccctc
cttggccatg
gattgatgtc
aagccctgtg
tttccaggcece
aggtgacaca
cctttctetg
cgactgccat
tgtgctgggg
aaagaagcgg
cttctactat
ccaccgaggt
catcccgaca
aattgagaac
ggtgttcgac
cgcctccgac
gctggcagac
accaaacgtc
ttcggagett
ttagagtggt
actgaaaacc
tacctgeccgt
agtggacttt
ttttaatgcet
gggcccactg
atctctgegt
gcgttgetat
agaaactttt

gaccgtgagg
gacaatggaa
aatgaccatg
cgccaggtge
cagctcacag
gtggtcttgt
tctgaccatg
ggccatgtcg
gctgtcectgg
aagatcaagg
ggcgaagagg
ctggaggcca
cccatgtacc
ctgaaggcgg
tatgagggca
caagaccaag
atgtacggtg
aggccacaga
gtcaggaagt
ggcttcctta
tctccacctg
aaaatgctca
ctctctggaa
atcttcaaaa
gccgteccectge
ttttatactg
agatgaaggg

cccagaaaaa

SEQ ID NO. 27
Homo sapiens chemokine (C-X-C motif) ligand 10 (CXCL10), NM_001565.2

gcttagacat
ctgccattct
tctctagaac
ctttagaaaa
ctacaatgaa
atttactgaa
caaaatcgat
cctacatgga
accaatgatg
cctaagctat
atgttcttag
aagggtacta

ctaaaaggta

attctgagcc
gatttgctgce
tgtacgctgt
acttgaaatt
aaagaagggt
agcagttagce
gcagtgcttc
gtatatgtca
gtcaccaaat
tcagtaataa
tggatgttct
aggaatcttt

tgcaatcaaa

PCT/US2014/047535

atgagcagtt
gccctcecccac
gcccagtcce
tgaacatcac
atgactcaga
ccctgaagaa
gcaacaaaga
aaacctgccc
ctctgctgtt
agcccctect
ggggtggcga
ggccggaggt
gtcctecggece
ctaacacaga
gcggcteccga
attacgatta
gcggggagga
gcatctccaa
ggccgtagca
gcctttcagg
ggccagggtt
accctgtgte
tggaaccttc
cgttagagaa
atttctggtt
agtgtgccta
tgaggacaat

ddaaaadad

tacagcagag
cttatcttte
acctgcatca
attcctgcaa
gagaagagat
aaggaaaggt
caaggatgga

agccataatt
cagctgctac
ctctaccctg
gaccctgett
ctgctttggg
tctgettttt

tgtgaggaac
cactggcacg
tgagccccgt
ggacaaggac
catctactgg
gttcctgaag
gcagctgacg
tggaccctgg
cctcectgetg
actcccagaa
agaggaccag
ggttctccge
agccaaccca
ccccacagcec
cgccgegtec
tctgaacgag
cgactaggcg
ggggtctcag
acttggcgga
atggaggaat
gcctcagagg

ctgggcctgg
ttaggcctcc

agttcttcaa
tccagacccc
ggttgcccct
cgtgtatatg

gaacctccag
tgactctaag
gcattagtaa
gccaattttg
gtctgaatcc
ctaaaagatc
ccacacagag
gttcttagtt
tactcctgta
gcactataat
caaatatttc
gtttatcaga

aaagaatgct
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ctttacttca
cctacataca
tattcttatt
ttgttttcag
aaaattttaa
atggttttca
gttgaaagat

aaacactctg
tcgcagetgg
ctggggcacc
caaaatttte
ctggacacaa
ctaacctggg
aagccaggcc
ggccatggcecc

cctgcctcta

ctaggggctg

ggggtgeggt
cgctecctcecte
gcaggagccc
cctceccgacg
tcetgggggg
tcatttttceg
ccgactttgt
tcceccatcte
tcctagtgge
gggagataaa
aaggctccct
ccttcatgta
gcaacgcctg
ctgtcttcac
aattgtgtta
ttgcccagtt
gctgtcaagg
atttgaaacc
ctaaagcctce

agttccactg

tggacttcca
attccaaaca
taatgaaaga
tgtacatgga
aaatacagat
aaataaaaat

caaaaggtta

tgtggctcct
aacgcaacat
cagacaccct
tcaagaagga
atgcagacaa
cctcccacga
tcggggaggyg
acagtcatgg
cccaaccagg

gggccaaata

taaaaggcgce
cccgactegg
cagcgcagag
cagagcaaac
tgtgaacaaa
cattatgatc
ctgcaacacc
ccacatccgg
catgcacgtg
gagtgaattt
gtggtggacc
cgtcttctat
gccttgtcce
agtgttcatg
tttgctaatt
gttagattaa
ctcagtcget
cctgtaggcece
aaaacaaagg

agaccccagg
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ctgccatcct
catacaggaa
ctgtacaaag
ataacatgta
agatatatgce
gaggtactct

ataaagtaat

cccaaggggce
ggtagaaata

tagaagtctt
attaagtact
tctgcatgtt
cctggaaata

tataactaaa

SEQ ID NO. 28
Homo sapiens $100 calcium binding protein A9 (calgranulin B) (S100A9), NM_002965.2

cggctttggg

agagaccatc
gaaccagggy
gaataagaat
gcagctgage
gaagatgcac
caccccctaa
tggccacgge

gccccgggge
aagtctcttce

acagagtgca
atcaacacct
gaattcaaag
gaaaaggtca
ttcgaggagt
gagggtgacyg
gaccacagtg
cacaggccac
ctgttatgtc

ctccaa

SEQ ID NO. 29
Homo sapiens gap junction protein, beta 2, 26kDa (GJB2), NM_004004.4

cacggcggga
agcccctegg

accccaacgc
cgcccagagt
cactccacca
ctcgttgtgg
ctgcagccag
ctatgggccce
gcctaccgga
aaggacatcg
tacacaagca
gtcatgtacg
aacactgtgg
attgcagtgt
agatattgtt
gaaatagaca
agcatttcce
tcaggtgaaa

cctaattcta

ctgttagggg

gacaggtgtt
cggcgceccgyg
cgagaccccc
agaagatgga
gcattggaaa
ctgcaaagga
gctgcaagaa
tgcagctgat
gacatgagaa
aggagatcaa
gcatcttcett
acggcttctce
actgectttgt
ctggaatttg
ctgggaagtc
gcatgagagg
aacacaaaga
ctccagatge
tgcctgtett
ttattggtgt

PCT/US2014/047535

ccaaattctt
tctgaaaatg
agatgtatat
atgtatcaat
acataagata
ttaagaaaga

aaaa

agacgatgac
tccaccaata
agctggtgceg
tagaacacat
tcatcatgcet
agggccctgyg
gccaagatca
taatcaggag
aaactgtctt

gcggccccge
cccaggaccc
gccccggcecc
ttggggcacyg
gatctggcetce
ggtgtgggga
cgtgtgctac
cttcgtgtce
gaagaggaag
aacccagaag
ccgggtcatce
catgcagcgg
gtccecggecee
catcctgctg
aaaaaagcca
gatgaggcaa
ttctgacctt
cacaatggag
aattttettt

aaggtacttt

tcagtggcta
tatgtgtaag
atttcctata
gagtaacagg
aatgtgctga

ctatctaaat

ttgcaaaatg
ctctgtgaag
aaaagatctg
catggaggac
gatggcgagg
ccaccaccat
cagtggccac

gccaggccac

ggctgtgggg

agcgcccgeg
gcctaggagce
cgccgegcett
ctgcagacga
accgtcctcet
gatgagcagg
gatcactact
acgccagcgce
ttcatcaagg
gtccgcatceg
ttcgaagccg
ctggtgaagt
acggagaaga
aatgtcactg
gtttaacgca
cccgtgetcea
aaatgcaacc
ctctgctcce
cacttaagtt
catattttaa
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acagaggata
agaggacaca
ttaaaggtga
aagttaccag
aggttatttt
tcagattgta
cttttggtta
catagcacct
tggcttatga
acagactgga
ttttccatga
aattttattg
tttctgtcgt
agctttgtct
aaatatagcet
atctatagga
gtactccaca
agcattttgt

aatgtatcaa

cggacctcca
ccgcagggcec
cattgggcge
agcagcggcc
ggagaaggag
ggcgcectgtcec
gacccggccc
cgaggtgcge
cgtgcgcage
caagtgtcat
ctcggaccag
gcacggcgac
ggtctacacc
ctttgctttg
cgtctccecge
gtccgececcgg
ccgccacgcg
gcacgtgccce
gtcectgggg
ggagttcggg
ctcctacggg

tgaggctgcg

tcggcatttg
gagaaggttt
acattggttc
tgccttaaac
gatgtaaaga
atatgtaaat
tgaatacttt
aacaacattg
tagcaaatgg
tgtaccacca
ctgtggtage
acacagtacc
taaaaacaga
acttcaaaag
aataacatgt
agattgaacc
tatttcagtg
aataataaag

atacatttaa

cactgagcca
gtgtctgagce
aggcagagcc
gctgcagtcce
gggaaggccyg
cgagctgtga
gcccagaggce
cgaggggacc
ccegegggge
cacctggtca
gtgtaccgcc
ccgattcccce
acgctgaagg
ctggagcgcet
ttcctgaagg
gacttcctgg
tcctcecgecca
atgctggccg
gcctcecggatg
ctgtgtaagce
gagctcctge
gccgtgecage

119

tttctttcte
gggtgtcctc
tttcatttge
tctgttacac
tgttctggat
ggtatgtcat
gcagcacagc
tagcctcaat
cctcatgtca
actactacct
cagcatcgga
atttaatggg
tttggaaaga
tttgtttgcet
gaaaagaata
tgaatattgce
agggtaagta
aatagcttta

aacattaaaa

tgaggacaag
ctggggttct
tttggaagtt
tttttggaag
accattatat
tcgctactat
tgagaggctg
cgagtgagac
aatatttaga
gtaatgacag
aagaacgctg
gaggacaaaa
ctggactcta
taccccttceca
gaagctaagg
cattatgctt
ttttcecctgtt
atgatatgct
tataatctct

SEQ ID NO. 30
Homo sapiens tyrosine hydroxylase (TH), transcript variant 2, NM_000360.3

tgcccaccce
tggacgccaa
tcatcgagga
cctcggagece
tgctaaacct
aggtgtttga
cgcgagcectgg
tggccgecccect
ccaaggtccc
ccaagttcga
agcgcaggaa
gtgtggagta
gcctctacge
tcagcggceta
agcgcacggg
ccagcctgge
tgcactcccc
accgcacctt
aggaaattga
agaacgggga
actgcctgte

cctaccaaga

cgacgccacc
gcaggcagag
cgcccgcaag
cggggacccc
gctecttctec
gacgtttgaa
gggcccccac
gctcagtggt
ctggttccca
ccctgacctg
gctgattgcet
caccgccgag
cacgcacgcc
ccgggaagac
cttccagctg
cttccgegtg
tgagccggac
cgcgcagttce
gaagctgtcc
ggtgaaggcce
tgaggagcct

ccagacgtac

PCT/US2014/047535

agaaaaaagc
ttttgccaac
ttaatctcta
tgaaaacttt
gttcccectg
gatttaattt
tctgttgtat
agactagaag
tgtaattttg
gcctgtccaa
atttaaagag
tggggcaggyg
aagtctgttg
gcctccaatt
tttagataaa
gacatggttt
gtcaagaata
tgtaactaaa

ataataattt

acgccacagg
gccatcatgt
gagcgggagy
ctggaggctyg
ccgagggceca
gccaaaatcc
ctggagtact
gtgcgecagg
agaaaagtgt
gacttggacc
gagatcgcct
gagattgcca
tgcggggage
aatatccccce
cggectgtgg
ttccagtgceca
tgctgccacg
tcgcaggaca
acgctgtact
tatggtgccecg
gagattcggg
cagtcagtct

caggttccac
tttccccacg
acagtggaca
gtagtatgat
tttcagaggce
gaaatatggt
tcattgtggt
ttcctagtga
tgtaagaaat
cacatctccc
gtcgettggg
gagggagaag
attaaagatg
ttttaagtga
tattgagcag
ccaaaaaatg
gcattgtaaa
ataattttgt

a

ccaagggctt
ccccecgeggtt
cggeggtgge
tggcctttga
ccaagccctce
accatctaga
tcgtgcgect
tgtcagagga
cagagctgga
acccgggcett
tccagtacag
cctggaagga
acctggagge
agctggagga
ccggectget
cccagtatat
agctgctggg
ttggcctgge
ggttcacggt
ggctgctgtc
ccttcgaccce

acttcgtgtce
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tgagagcttc
cttctcecegtyg
cgtgcggcge
tgccattgge
ctgtccecgga
tgctgccagg
tggtgaggtt
ctgcactgce

agaaactgtg

ctctgagcce
atgatactgg
tacacagact
agaagccagt
ttgattgatg
aagcacaacc
cagaccatgg
ctgaagccaa
gggaagcggc
gtccttgacce
gacttcatct
ttcctceccaa
ggccaggagy
ctggactctg
actcccaaga
ttgaagcctce
gcactaaagce
cctggcccct

cattgactgg
ggaagtaaag

tcagccaatt
gtgtttatta
agtcacctag
agaaggtgge
gtcagatgga
atgaggaact
aactacatac

tgtctgcagt

agtgacgcca
aagttcgacc
tccectggagg
taggtgcacg
gctcaggceccc
ctcccactge
gtgctgcctg
ctccgecctt

gtctcta

tgctcggttt
ggtactggga
caagctatga
ggctgaatga
gggctcacaa
tgtgtgggga
acaaccatat
agtacttgga
catggtttge
tccaccgtat
cccgetttga
gacctgtgtt
tgggagtgag
catcccagca
cttcattgtc
agctacccac
cagcctgacc
cgcctgtgga
tttacaggcce

cctcaaccac

agagctccag
ggggtacatg
gttatttggg
agacccggtt
gagtaaatac
ggataggttt
tgcaaacaga

gatgaagacc

120

aggacaagct
cgtacacgcet
gtgtccagga
gcgtccecctga
tggtgagggg
ccctgcacct
tggtgaggtc

ccctgacact

caggagctat
ggccatcgac
tgagctggac
gggcccttcece
ctgggtccecg
gcttctcage
ctgtcctgge
gtctgctgec

SEQ ID NO. 31
Homo sapiens glutathione S-transferase M1 (GSTM1), transcript variant 1, NM_000561.2

aggcctgtcet

catccgecggg
ggaaaagaag

aaaattcaag
gatcacccag
gacagaagag
gcagctggge
ggaactccct
aggaaacaag
atttgagccce
gggcttggag
ctcaaagatg
gagcccatac
cctgcctcect
cctcttecact
tatccttcgt
ttccttectg
gctcagecccee
ctgctcctge

a

gcggaatccg
ctggcccacg

tacacgatgg
ctgggcctgg
agcaacgcca
gagaagattc
atgatctgcect
gaaaagctaa
atcacttttg
aagtgcttgg
aagatctctg
gctgtetggg
tcagcctget
cgttcctttce
cccectaaac
gaacatcccc
ttagtggttg
gagctgtccc
agcatggtcc

SEQ ID NO. 32
Homo sapiens absent in melanoma 2 (AIM2), NM_004833.1

ttgtcactcc
tgaagccgtc
catgctctce
tgctgatcge
aaggagatac
aagttcttte
atacaagtag

attcgtattt

tacccacact
cagaagtgtc
tgagtcctcet
cccagggatc
tcttgctaac
tttcagacga
ctaccttgat
ttcagaagtt

PCT/US2014/047535

gcctcacgceca
gtgctggaca
acccttgcce
caacctcccece
ggtgcccccee
gcaacagctg
tcccagggtce

ccaatcaccg

caccaaccag
ccatccgect
gggacgctcc
actttcccaa
tcttgtgceta
gtgtggacat
acaatccaga
agctctacte
tagattttct
acgccttcce
cctacatgaa
gcaacaagta
gcccaggcetg
tcctgtttat
ccctgtceccca
tcccatcatt
tgtctgettt
cgtgttgcat
ctgccttagg

gggcectgggyg
agagtctttg
gctagttaag
aggaggctga
aggcctggat
gtttaatatt
gattcaaaat

gaattatatg

tccagcgcecc
gcccccagge
atgcgctgag
tggtcctgea
atgccctccc
tgtgtgcceg
ctgggggetyg

tcacaataaa

caccatgccc
gctecctggaa
tgattatgac
tctgcecctac
cattgcccge
tttggagaac
atttgagaaa
agagtttctg
cgtctatgat
aaatctgaag
gtccagccge
gggccttgaa
tgcagcgcag
tccecatettt
tgcaggccct
accctteccet
aaagggcctg
gaaggagcag

cctacctgat

gtgaagggaa
tagctttgaa
ctctctgaaa
tcccaaagtt
aacatcactg
gccacaggca

gctggggegg
cttttggcaa
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aacgtcttca
agccactaag
caaagcaacg
tggcccagca
tgaaagcaaa
ctacagtgge
ataaattcat
tagaggtaaa
cgctgaacat
cccttggaac
acatattatt
aggacacaat
aaaatggaga
ccaaaaaaaa
tttaattgaa
cagttcacag

cagaatatca

agtcctgcegt
gcgcagcgca
agctgccgcece
ctgctgetge
ttacagcctg
ctgtccattg
atgggaatge
tttcattatt
ccgttgetge
gaagaattcc
aatggaagaa
atgctatgga
atgtactctg
gttcaatttg

gagaagcgag
ggctctgtga
acagggaacc

tctcagggga
aggagaagac

ggaggagaag
tcaagctgaa
tgctgcacca
ggaatctatc
gaagcccttce
tacagaaaag
tccaaagaga
tagcgcctca
tatcagaaaa
aattgtgaat
tgacctaagt
gaaatgtaag
aaaactacag
aacatagaga
gaatatgtga
gctcecctctet

acagatgatc

ccgggccccg
gcgtccctag
ccaggtcgcecce
tcgecctggtg
aacaacagct
attctcagcc
taccaaagcc
cgaagacaca
agctcgttcc
aaagtccctt
ggtcagcagg
atacaaaatg
ttgaaaatcc

ttgaaaatta

gttctegttce

ggaggcaagg
cctettttet

cagggagagc
ctgcctgtgg

121

gagaaagttg
atgagtcctg
aaagtctctce
agagaagggt
acgtttgaga
gaattcttect
ataattataa
cgtgtgttag
gctggtgaaa
ggtttgtttg
gacaacactg
gaaggagata
ctgacatctg
agtaaaaagg
tacagcctct
ccaccaaatt

acaataaaca

ataagcaata
ctgcatctge
ctcatgttaa
ttcagaagcg
cccaagaagg
ttgtaaaagt
tagcaagata
atgctgaatc
ccccgaagat
tagtccagaa
ggaaaatgga
aggttcgact
gagttcatag
accaattcaa
tcaatcagat
aggatagaat
tctgtttctce

SEQ ID NO. 33
Homo sapiens neuromedin U (NMU), NM_006681.1

aggcgcagca
caccgagcct
cgccggacag
cgcgggegcec
acagttgtgg
tcaggcatcc
tcaggaacaa
gaagttgggce
tcacctgecat
tgcaagtcaa
gttcatttaa
tactgacatt
ctgtgttgte

aaaaatctaa

gggcaccagg
cccgcagcecg
gtggcegegyg
tgccgaggtg
aatgagatag
aacgcactgg
gatgaaaaag
aagtcaaatg
gagagaagaa
agtcgaggat
aatggatgcc
ttgttttett
aatgttctca

aaataaa

SEQ ID NO. 34
Homo sapiens melanoma antigen family A, 10 (MAGEA10), transcript variant 2,
NM_021048.3

tgagggacag
gaggtgagaa
acagacacag
aagaggtcaa

gtccccateg

gcttgagatc
ccttgctcte
tgggtcgcag
gagctgtggg

cccaagtcct

PCT/US2014/047535

caaatcggta
agccatcaga
gcctgaacag
ctgtttgcca
caagcaggag
ttttaataca
ttatcggcac
tgaccaaaag
caacacgctt
ggtaacagaa
agtactgggyg
tacattctte
caccataaag
gccaactggt
tgtaagttac
aattgctgga

attcc

tggagcacca
ccgagatgcet
cgtccceget
ctccaatatt
atgatacttg
aggagctttg
ataatactaa
ttgtgtcgtc
tgaagagatt
attttttatt
agctaatttt
ctgaaaaaaa

gttgtaacaa

ggctgaagag
agagggtgac
gatctgacaa
acaccacaga

gcccacactce

acaaaaccaa
aatgatgtcg
aaacagatgg
gttatggtac
atgtttcatg
ctgctgaaag
agtggtttct
gttaatgtcc
caaactcagce
aagaagaaaa
gttagaaacg
acactgtcaa
gttattaagg
ctaagcagca
ctgaaagctg

taaacaaatt

gctacgecgtg
gcgaacagag
cctgetgetg
acctcaagga
ttcgtetttt
ctttatgatt
aaggttctta
agttgtgcat
cagagtggac
caggccacgg
ccacagagca
tccttgctaa
tgttgtaaat

agcgggccca

tcaagtcaac
gagtccaggt
gcagcactga

ccacctgcta
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ccctgatcag
atcttcaatc
aggaggatgc
cctecctette
ctgctgatga
cggtegttge
agagtccaag
atgaaaaggt
tcacaaaggce
tgtttagtga
atcccactgg
tgagtgatgt
tcatagaggg
tgtatgatgg
gggtgcagga
agtttctgtg
tggccaaggt
aagatgagga
ccagtgcaag
cttcactgtg

ddaaaadaadaa

agtcatcatg
ccaaagtgag
ttcatcatcc
ctcecteectee
tgagacacca
ttcecttcca
caccctacag
gactgatttg
agaaatactg
agcctccgag
ccactcecttt
ccagagcatg
ctactgcacc
gatggagcac
aaactacctg
gggtccaagg
aaatgggagt
agagagagcc
ttctagcget
ttttaaaagg

daadaadad

122

cctcgagcecte
acacagggcc
acttccacca
tcctgectatce
aatccteccece
ttagatcaat
gtcctgecag
gtgcagtttc
gagagtgtca
tgcatgctge
gtccttgtcea
cccaagactg
cctgaggagyg
ctcatttatg
gagtaccggce
gctcatgetg
gatccaagat
caggacagaa
acaggtagcet

caagtcaaat

caaagcgtca
tcgagggtgce
gctcecctettt
ctctaatacc
agagtgctca
ctgatgaggg
acagtgagtc
tgctcttcaa
taaaaaatta
tggtctttgg
cctcecectggg
gcattctcat
tcatctggga
gggagcccag
aggtgcctgg
aaattaggaa
ccttceccact
ttgccaccac
tctectacce

accacatgat

SEQ ID NO. 35

PCT/US2014/047535

gcgctgeatg
acaggctccc
tccatcctcet
aagcacccca
gatagcctge
ctccagcage
tttacccaga
gtatcaaatg
tgaagaccac
cattgatgta
cctcacctat
acttatccta
agcactgaat
gaagctgctc
cagtgatcct
gatgagtctc
gtggtatgag
agatgatact
tgaataaagt
tttactcata

cctgaagaag
ctggctgtgg
tttccecteet
gaggaggttt
tcctececceet
caaaaggagg
agtgagatag
aaggagccga
ttcecectttgt
aaggaagtgg
gatgggatgce
agcataatct
atgatggggce
acccaagatt
gcacggtatg
ctgaaatttt
gaggctttga
actgccatgg
aagacagatt

tgtggaatct

Homo sapiens Down syndrome critical region gene 8 (DSCR8), transcript variant 2,
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accccaccct
ctcgtttctg
taatcccage
tgagaaaggg
aaatcaagaa
gtatgagtcc
tctcacttgt
attcttatag

agcggagggg
aacttacacc
tcaaatcagg
tgttgcaagce
aattagtcat
ccaaaccagg

cgatgaagac

aatcttgtta
taaacatggg
ttcatcttgce
tcttcattca
agttctggaa
attcagttca
ttccatattt

tacctcaaaa

tgtgtccacc
gactccctgg
gcttgcaggt
aaattggcta
catatctcaa
agccttagac
tgggataaag

tgcaaatagg
tggcaaaaag
tgagcaaaaa
ttcaagatgg
tgatgaagct
tgccgtgaca
agtgaatgta

a

gagcacttgg
accctgagaa
ttccttatca
cttgtccctt
gctgtgatga
aagagactct

atttgtggga

NM_203428.1

cttecccactt
agaagatgga
tgaaggagcc
catttgttaa
gttcatgcca
attttcttgg
catttaattg

SEQ ID NO. 36
Homo sapiens gametocyte specific factor 1 (GTSF1), NM_144594.1

attcagecttce
gctattgceaa
tcttatcaag
caatgctcge
cagaagttgt
ggctgagagce

gcagaccagc

ggcaggggcc
gctgeccattt

tggacccaac
gcacctacta
agaccgaaag
aactcctttt

caaagctgtc

ttcatttcca
tgcccctatg
tgcagaaaga
caccaggttc
attgagcaag
acttggcagt

accccatttg

gtcttgtcca
agaacatgcc
tttgttactg
caaaccttgg
tgctggccca
tattgttagt

attaataaaa

acatggaaga
acaaaaacca
atcatcctga
ctcgagectga
atgttgtcaa
gccctecettg

cctggggcac
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aactcactac
cctggcttca
tggaaatgca
cttcttette
ccctgtgact
atgcaagaac

aaaaa

tctgacaaca
ggcatgcgag
cagtaactga
taccagtggg
ttccaaactg

cctcatactce

123

acagccctge
ttcccaaatc
atacctatct
ttctcatttt
acaagcacac

agaagcttcc

gagcaacata
tctgcecgtat
catcaaatgce
cctcctaatce
ttttttectce

aaataaacct

SEQ ID NO. 37

PCT/US2014/047535

gttacagaac
gttctgeccat
cagaccctag
taattataga
ccceccttgaa

ttgatacaga

Homo sapiens keratin 6A (KRT6A), NM_005554.3

atatttcata
ccaacctgca
ctgcceccgag
tctecctcage
acagcagcag
ctggcttcag
gtggaggagce
ccattggagg
atggctttgg
gtctgggtgg
cccctggagg
aaatcgatcc
acaacaagtt
tggaaacaaa
agccgttgtt
aacggggcecg
acaaatatga
agaaggatgt
tcacagacga
cccacatcte
acagcatcat
aggctgagtc
gggacgacct
tgagatctga
atgctgagceca
aggatgccct
tgatgaatgt
gtgaggagtyg
ccaccgtcte
gaggaagcag
gtggcagagce
acaccaccac
ctcggtccca

tcctcetectg

cctttctaga
agctcacctt
cctgattcecct
tctctecatet
ccgecggggt
cagcgtctcc
tggctttggce
gggcagctgt
tggcgecgygyg
tggagcecgge
catccaagag
caccatccag
tgcctceccttce
gtggaccctg
cgagcagtac
cctggactca
ggatgaaatc
ggatgctgcc
gatcaacttc
agacacatct
cgctgaggtc
ctggtaccag
gcgcaacacc
gatcgaccac
gecgtggggag
gcagaaggcc
caagctggcc
caggctgaat
cagtggctat
ctactcctat
cattgggggt
ctcecteectee
cagtcctcag

gcctccagtce

aactgggtgt
ccaggactgg
agtcctgcett
cctggaacca
ttcagtgcca
gtgtcccget
agccgcagte
gccatcagtg
agtggatttg
cttgctggtyg
gtcaccgtca
cgggtgceggyg
atcgacaagg
ctgcaggagce
atcaacaacc
gagctcagag
aacaagcgca
tacatgaaca
ctgagagcct
gtggtgctgt
aaggcccaat
accaagtacg
aagcaggaga
gtcaagaagc
atggccctca
aagcaggacc
ctggacgtgg
ggcgaaggcy
ggcggtgcca
ggcagtggtc
ggcctcagcet
agcaggaaga
gcccectectet

tccecctgetg

gatctcactg
gcccagccca
ctcttcecte
tggccagcac
actcagccag
ccaggggcag
tgtatggcct
gcggctatgg
gtttcggtgg
gctttggggg
accagagtct
ctgaggagcg
tgcggttcct
agggcaccaa
tcaggaggca
gcatgcagga
cagcagcaga
aggttgaact
tgtatgatgce
ccatggacaa
atgaggagat
aggagctgca
ttgctgagat
agtgcgccaa
aggatgccaa
tggcccgget
agatcgccac
ttggacaagt
gtggtgtcgg
ttggcgttgg
ctgttggagg
gctataagca
ggctgcagag
tcccaggtag

ttggtaaagce
tgctctccat
tctcecctcecag
atccaccacc
gctccctggg
tggtggectyg
ggggggctce
cagcagagcc
tggagccgge
ccctggette
cctgactcce
tgaacagatc
ggagcagcag
gactgtgagg
gctggacage
cctggtggag
gaatgaattt
gcaagccaag
agagctgtcc
caaccgcaac
tgctcagaga
ggtcacagca
caaccgcatg
cctgcaggcece
gaacaagctg
gctgaaggag
ctaccgcaag
caacatctct
cagtggctta
aggtggecttce
cggcagttcc
ctaaagtgcg
ccctetecte

agctgggtat

ataagaataa
ggaaaaacaa
aagactgttg
atagtaaact
tcctcattta

daadaadaaa

ccagcccttce
atataagctg
cctctcacac
atcaggagcc
gtcagccgcet
ggtggtgcat
aagaggatct
ggaggcagct
attggctttg
cctgtgtgec
ctcaacctge
aagaccctca
aacaaggttc
cagaacctgg
attgtcgggg
gacttcaaga
gtgactctga
gcagacactc
cagatgcaga
ctggacctgg
agccgggetyg
ggcagacatg
atccagaggce
gccattgcectg
gaagggctgg
taccaggagc
ctgetggagg
gtggtgcagt
ggcctgggtyg
agttccagca
accatcaagt
tctgctaget
aggttgecctt
ggatgcttag
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tgccctcact
caacctctga
taatttcttg
ctccttttea
cactggctct
tgaaagcaca

tgctcttcge

atccaataca
ttcctettgg
aagggtcgcet
gaccttaaac
aagaatggag
aagtgggaga
aagaaagttc
accacttcac
ttccaaagga
attactctga
ttgttaaagg
ttaaggccat
ctcacaacag
tatctgaggce
tgaaattgag
ctacaggcct
actggagatc
ttccatcttg
aagtcagctc
catatgctct
agtgctttct
aaataaacct
cacatgggtg
agattgtcag
ctaataatac
tggcaaccag
ctagcctctg
gatgcaacat
gcacgtggta
aaaatcatat
ccaaccatac
tctaagatct
agttttattg

tctcecccatga

tcttectetet
ttttacatca
cctccagtgt
ttgcagaaaa
caaactctct
agtgactagt
tgtttgcaat

ggagtgactt
gcatcatctt
gttcctgceat
aatttgcccc
ttcaaacatg
aacaggtcag
tgaaagttcg
caataagtat
ggatggcata
aattgtaact
ctatgattgt
gattttagca
ctgcctggaa
acatgtcagce
ctggacctca
cacacacaat
accagtgtgt
cccgetcagg
ttctcecatcc
gatttatctg
tctecccaatt
ttttggacac
aacactcaat
ctccttgagg
tgtggaacta
accattgtct
gtaacctctt
ccttgtettt
aaacacttgce
aatcttacaa
aaaaattcct
aacaagatag

tccgtttact

agaaagggaa

124

ctctctatac
tgatgtaatc
tctatctcetg
ttgccagggg
aacttataag
cctatgatgt

tgctaaataa

catctgagca
accactggag
aggctgagca
cttatttcag
tgttgtgaac
acaaagcctg

agcagattta

SEQ ID NO. 38
Homo sapiens chemokine (C-X-C motif) ligand 9 (CXCL9), NM_002416.1

ggaactccat
gctggttcectg
cagcaccaac
aagcccttce
tctaaaccca
ccaaaagaaa
aaaatctcaa
tctgtgttaa
taatacaaag
aaagttagaa
ctttgttctt
atacccatgt
gagcagccct
aagtcctaag
ccaagctgcet
gtgtctgaga
ggctttcaga
ctgaccactt
taccacaatg
agtcaactcc
catcctcact
acaaattatc
ggttaactaa
gcaagagcca
ggttttaata
cagagcaggt
acttattatc
ttatgacagg
ggatattctg
tgaaaaggac
tttccecgaag
ccaccgagat
tgtttcagag
cggtgaagta

tctatcacta
attggagtgce
caagggacta
tgcgagaaaa
gattcagcag
aagcaaaaga
cgttctcgtce
aaatgttcta
gcttattaat
agttgatttt
ctaccaccca
ctacacagat
aggcttccac
cctgttagca
gtggccatca
gattcatgct
gcctecctttce
tatttectttt
cagtgccttt
tttctecatcet
cagtccagct
ttaaaactcc
ttcttgggtg
cagtatattt
attttttaat
gctggctcett
ttcaggacac
atgtttgctc
gactgttttt
tttatagatc
gaaaagggct
ccttatcgaa
tttgtattgt

ctaagcgcta

PCT/US2014/047535

cccattgcte
cttcactgtt
ttataagaaa
aacaacttcc
ccccacccag
tatctctgtg

taatacaata

tgaagaaaag
aaggaacccc
tccacctaca
ttgaaatcat
atgtgaagga
atgggaaaaa
aaaagaagac
ttttaattat
ttgactagaa
aagaatccaa
ccagttgaat
gttcacccaa
gtactgcagce
tgctggtgag
acctctgtat
gattgttatt
tggctttgga
tgttcccctt
cttctctcceca
tgtccccaac
tagttcaagt
tgtttcactt
tttatcctat
ccctgtttet
tgatgttgtt
tcctggcetac
tcactacagg
agcttctcca
aaaaaatata
agccagtgac
ttctcaataa
actcatttta
gattatcaat

dgaggaagcag

accatcagat
actaaattat
atgacctctg
acttactttc
gcagtatcca

atgatttctg

tggtgttctt
agtagtgaga
atccttgaaa
tgctacactg
actgattaaa
acatcaaaaa
tacataagag
accgctatca
aatttaaaac
acgttaagaa
ttcatcatgce
ccacatccca
ctccagagag
ccaagcagtt
ttgaatcagce
gggtatcacc
agccatgtga
tgcttcattce
gtgcacctgt
accccacaga
cctgecctett
ggttcagtac
ctcteccaacc
tccacagtgce
atgggcagga
tccatgttgg
gaccagggat
acaataagaa
cagtttaccg
caacctttte
gcctcagett
ggcaaatatg
taccacacca

ccaagtcggt
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tagtggaagce
ggaggttcag

ctttcccaaa
tcccacccga
aaaaatctaa
gtagacagta
tcatttatca
aaacagtatt

tatcaataaa

aatctatcag
ccgtgecggcet
gcgteggget
ctctatcgag
atccccaagg
gtcccacact
gacgttgagg
acagcggaag
aagactctgg
tgtatggaga
aagccacagc
gaggagctgg
gctacagagg
agaaaaggcg
aaagacaagg
atcaaggacg
aacaagcagc
gtgttcggtyg
gcctattact
cccaaccgga
ttgaaggtta
acgcctccge
aagccattat
gtgaaggcca
ctgtgcatca
gaagccaaca
agccttcagg
gagcctgttg
aagggccagg
aaaggaggag
aaaggtggga
tcctactaca
tcctggggec
gaggatgcca
tccaaaaatt
gatgaagagg
ccagttcagg
gagtatgaga
gccgcecatact
cagatcctgg
aagcctccge
ctgctggaca
gatcccatcg
tctgaagaag

atgattggtg
tgaattgtgt
ttgaatcact
acgtcttatc
gtgtttcata
tataactaac
tatatataca
gacttgtata

tagaccatta

125

cccagttage
aggagaggtt
gctcacactg
taatcatgaa
aatttgagag
aaccaaagac
tacatgcata
ccttgtaatt

atcag

ctctgcagga
gtctgtggcec
ctgatgattt
actccctagt
tctgtgaccc
tacatattgt
cactctcaaa

tgaaatattt

SEQ ID NO: 39

ADPRT (NM_001618.2)

ggaacggcgg
gggtgagcgce
tccggagett
tcgagtacgce
actcgctcecg
ggtaccactt
tggatgggtt
ctggaggagt
gtgactttgce
agatagaaaa
taggcatgat
gtttccggec
ataaagaagc
atgaggtgga
atagtaagct
agctaaagaa
aagtgccttce
ccctecttee
gcactgggga
aggagtgggt
aaaagcagga
cctccacage
ccaacatgaa
tgattgagaa
gcaccaaaaa
tccgagttgt
agttgttctt
aagttgtgge
tcaaggagga
cagctgtgga
aggtcttcag
agctgcagcect
gtgtgggtac
ttgagcagtt
tcacgaagta
cagtgaagaa
acctcatcaa
tcgaccttca
ccatcctcag
atctctcaaa
tcctgaacaa
tcgaggtggce
atgtcaacta
ccgagatcat

tggccggtge
acgcgaggcg
tggcggcage
caagagcggg
gatggccatc
ctcctgette
ctctgagcett
gacaggcaaa
agcagagtat
gggccaggtyg
tgaccgctgg
cgagtacagt
cctgaagaag
tggagtggat
tgaaaaagcc
agtgtgttca
tggggagtcg
ctgcgaggaa
cgtcactgce
aaccccaaag
ccgtatatte
ctcggctcct
gatcctgact
actcgggggyg
ggaggtggaa
gtctgaggac
agcgcacatc
cccaagaggg
aggtatcaac
tcctgattcet
tgccaccctt
tctggaggac
ggtgatcggt
catgaaatta
tcccaaaaag
gctcacagta
gatgatcttt
gaagatgccc
tgaggtccag
tcgecttttac
tgcagacagt
ctacagtctg
tgagaagctc
caggaagtat

ggcgtgtteg
gcgaggcggce
taggggagga
cgcgcecctett
atggtgcagt
tggaaggtgg
cggtgggatyg
ggccaggatg
gccaagtcca
cgcctgtcca
taccatccag
gcgagtcagce
cagctcccag
gaagtggcga
ctaaaggctc
actaatgacc
gcgatcttgg
tgctcgggtce
tggaccaagt
gaattccgag
cccccagaaa
gctgctgtga
ctcgggaage
aagttgacgg
aagatgaata
ttccteccagg
ttgtcccctt
aagtcagggg
aaatctgaaa
ggactggaac

ggcctggtgg
gacaaggaaa

agcaacaaac
tatgaagaaa
ttttaccccc
aatcctggca
gatgtggaaa
ttggggaagce
caggcggtgt
accctgatcc
gtgcaggcca
ctcaggggag
aaaactgaca
gttaagaaca

PCT/US2014/047535

tgtggaaacc
agaatttaaa
agagtgctgt
tccttecatgt
acttaccttg
cactgacaca
gcaaataatt

tctttgttaa

gtgcgctctg
aagcgtgttt
tggcggagtc
gcaagaaatg
cgcccatgtt
gccactccat
accagcagaa
gaattggtag
acagaagtac
agaagatggt
gctgetttgt
tcaagggcett
gagtcaagag
agaagaaatc
agaacgacct
tgaaggagct
accgagtage
agctggtcett
gtatggtcaa
aaatctctta
ccagcgcctce
actcctctge
tgtcccggaa
ggacggccaa
agaagatgga
acgtctccge
ggggggcaga
ctgcgctcecte
agagaatgaa
actctgcgcea
acatcgttaa
acaggtattg
tggaacagat
aaaccgggaa
tggagattga
ccaagtccaa
gtatgaagaa
tgagcaaaag
ctcagggcag
cccacgactt
aggtggaaat
ggtctgatga
ttaaggtggt
ctcatgcaac

tccttccagg

cctatactca
ccggtggaga
aacttccctg
catctcacag
cacgttataa
tttcacttca

aatagaatgg

gccgctcagg
ctaggtcgtg
ttcggataag
cagcgagagc
tgatggaaaa
ccggcacccet
agtcaagaag
caaggcagag
gtgcaagggg

ggacccggag
caagaacagg

cagcctcctt
tgaaggaaag
taaaaaagaa
gatctggaac
actcatcttce
tgatggcatg
caagagcgat
gacacagaca
cctcaagaaa
cgtggcggcecc
ttcagcagat
caaggatgaa
caaggcttcc
ggaagtaaag
ctccaccaag
ggtgaaggca
caaaaaaagc
attaactctt
tgtcctggag
aggaaccaac
gatattcagg
gccgtccaag
cgcttggcac
ctatggccag
gctccccaag
agccatggtg
gcagatccag
cagcgactct
tgggatgaag
gcttgacaac
tagcagcaag
tgacagagat
cacacacagt
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gcgtatgact
tacaagccct
aactttgctg
ggctacatgt
taccatacgt
aacatgtatg
gtcaaaggtt
gacgttcctce
gagtacattg
aattttaaga
gtatgaattc
tagtacctgt
taacttctca
ttttgttttt
tgttgcatag
gtttccccag
ttgattttgg
atttagattt
tcttgtggtg
gaaacaaaaa
gtattaaaag

ctctectgcecte
catcgctcag
cgcctggtca
cccttcattg
ttccatggceca
atcttccagg
gtggagtcca
gccaaaaggg
aaccatgaga
tgcttagcac
accacagtcc
tggcgtgatg
gctgtgggcea
cccactgcca
gatgacatca
tacactgagce
gacgctgggyg
aacgaatttg
taagacccct
ctggggagtc
ccatgtagac
aataaagtac

mlkkisvgva
pvcteessch
rcgawgdwpl
asvvaitvge

srglssefqgi

tggaagtcat
ttaagcagct
ggatcctgtc
ttggtaaagg
ctcagggaga
aactgaagca
tgggcaaaac
ttgggaccgg
tctatgatat
cctcecectgtg
acccgaagcg
actaaaccac
agtcccttgt
tcttgccagg
actagtccta
ggaaggaaaa
aaagatgtta
tettttttat
aggggtgtgg
gagctttcct
ttgcatttg

126

cgatatcttt
tcataaccga
ccagggtctt
gatctatttc
cccaatagge
cgcttcacat
tacccctgat
gatttcatct
tgctcaggta
gtaattggga
cttctgcacce
ctcagaaagg
tttgtgttgt
tagataaaac
tggaaaaaac
atacacttcc
agcatttatt
cttgcactta
gaagaccaaa
tctccaggaa

aagatagagc
agattgctgt
cggatagccc
gctgacatgg
ttaatcctgt
atcagcaggt
ccttcagcta
ggtgtgatag
aatctgaagt
gaggtagccg
aactcacctg
attttacaga
gtetgtgggg
tgacatagag
caaagcttcg
accctttttt
tttagttaaa
ttgtcccctt

ggaaggaacg
tactgaacat

SEQ ID NO: 40

GAPD (NM_002046.2)

ctcctgtteg
acaccatggg
ccagggctge
acctcaacta
ccgtcaagge
agcgagatcc
ctggcgtett
tcatcatctc
agtatgacaa
ccctggecaa
atgccatcac
gccgcecgggge
aggtcatccc
acgtgtcagt
agaaggtggt
accaggtggt
ctggcattge
gctacagcaa
ggaccaccag
cctgccacac
cccttgaaga
cctgtgetca

acagtcagcc
gaaggtgaag
ttttaactct
catggtttac
tgagaacggg
ctccaaaatc
caccaccatg
tgccccecctet
cagcctcaag
ggtcatccat
tgccacccag
tctccagaac
tgagctgaac
ggtggacctg
gaagcaggcg
ctcctctgac
cctcaacgac
cagggtggtyg
ccccagcaag
tcagtcccce

ggggaggggc
acc

gcatcttcett
gtcggagtca
ggtaaagtgg
atgttccaat
aagcttgtca
aagtggggeg
gagaaggctg
gctgatgccce
atcatcagca
gacaactttg
aagactgtgg
atcatccctg
gggaagctca
acctgccgtce
tecggagggece
ttcaacagcg
cactttgtca
gacctcatgg
agcacaagag
accacactga
ctagggagcc

SEQ ID NO: 41

FCRLB (NP_001171795.1)

gdlntvtmkl
teddltdare
tgvtfyrdgs
lfpapilrav
ptasedhsgs

gcvlimawaly
agfgvkaytf
algppgpnre
psaepgagsp

ywceaatedn

lslgvlwvaqg
sepfthlivsy
fsitvvgkad
mtlscgtklp
gvwkgspgle

PCT/US2014/047535

gtgaaggcga
ggcacgggtce
cgcctgaage
tctccaagag
tgggagaagt
tacccaaggg
acattagtct
acacctctet
atctgctgaa
agtcacaccc
gccgcectaagt
aacgtgttaa
aggggttgtt

aaaaggctgg
ttagaatgtc

ctaagtgttc
ataaaaacta
tttagttttt
ctaacaattt
gggagctctt

ttgcgtcgec
acggatttgg
atattgttge
atgattccac
tcaatggaaa
atgctggcge
gggctcattt
ccatgttcgt
atgcctcecctg
gtatcgtgga
atggccccte
cctctactgg
ctggcatgge
tagaaaaacc
ccctcaaggg
acacccactc
agctcattte
cccacatgge
gaagagagag
atctccecte
gcaccttgtc

mllaagchaa
dwlilggpak
sghyhecsgif
lgrsaarllf

irvggasssa

atgccagcgt
caggaccacc
gccegtgaca
tgccaactac
tgceccttgga
caagcacagt
ggatggtgta
actatataac
actgaaattc
ggtggetgtyg
tgctgatggg
aggttttctce
ttggggttgt
agagagattc
tgccttactg
gtctttagtt
atttcatact
tttgtttgcecce
ctcatactta
gaaatatgta

agccgagcca
tcgtattggg
catcaatgac
ccatggcaaa
tccecatcacc
tgagtacgtc
gcagggggga
catgggtgtyg
caccaccaac
aggactcatg
cgggaaactg
cgctgccaag
cttcecgtgtce
tgccaaatat
catcctggge
ctccaccttt
ctggtatgac
ctccaaggag
accctcactg
ctcacagttg
atgtaccatc

asfetlgceg
pviegdllvl
gspgpgipet
sfykdgrivg
apptlnpapqg
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CLAIMS

1. A method of detecting bladder cancer in a subject comprising a) obtaining a
sample from a subject b) contacting the sample obtained from the subject with one or more
agents that detect expression of a panel of markers encoded by the gene WDR72 and one or
more genes chosen from LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6,
FAMS3A, SLCI1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3,
PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SEN, KRT17P3, VGLL1, CDH3, CXCL10,
S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS8, GTSF1, KRT6A, CXCL9,
SERPINBS, DSCR6, or a complement thereof; ¢) contacting a non-cancerous cell, with the one
or more agents from b); and d) comparing the expression level of the panel of markers encoded
by the gene WDR72 and one or more markers encoded for by the genes chosen from
LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAME3A, SLC1AG,
UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10A1,
SERPINB4, UBE2C, BTBD16, SEN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GJB2, TH,
GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSFI1, KRT6A, CXCL9, SERPINBS, DSCR6, or
a complement thereof in the sample obtained from the subject with the expression level of the
panel of markers encoded by the gene WDR72 and one or more markers encoded for by the
genes chosen from OC650517, FCRLB, IL1A, SI00A2, MMP11, S100A7A, UGT1A6,
FAMS3A, SLCI1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3,
PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SEN, KRT17P3, VGLL1, CDH3, CXCL10,
S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS8, GTSF1, KRT6A, CXCL9,
SERPINBS, DSCR6 or a complement thereof, in the non-cancerous cell, wherein a higher level
of expression of the panel of markers encoded by the gene WDR72 and one or more markers
encoded for by the genes chosen from LOC650517, FCRLB, IL1A, S100A2, MMP11,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6 or a complement thereof in the sample

compared to the non-cancerous cell indicates that the subject has bladder cancer.
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2. The method of claim 1, wherein the subject is a human.

3. The method of claim 1, wherein the sample is a bodily fluid.

4. The method of claim 3, wherein the bodily fluid is blood.

5. The method of claim 3, wherein the bodily fluid is serum.

6. The method of claim 3, wherein the bodily fluid is urine.

7. The method of claim 1, wherein the sample is a tissue sample.

8. The method of claim 1, wherein the sample is comprised of cells.

9. The method of claim 1, wherein the one or more agents is a nucleic acid.
10. The method of claim 1, wherein the one or more agents is a protein.

11. The method of claim 10, wherein the protein is an antibody.

12. A method of detecting bladder cancer in a subject comprising a) obtaining a
sample from a subject b) contacting the sample obtained from the subject with one or more
agents that detect expression of one or more of the markers encoded by genes chosen from
WDR72, LOC650517, FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A,
SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH,
COL10A1, SERPINB4, UBE2C, BTBD16, SFN, KRT17P3, VGLLI1, CDH3, CXCLI10,
S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10, DSCRS8, GTSF1, KRT6A, CXCL9,
SERPINBS, DSCR6 or a complement thereof; c¢) contacting a non-cancerous cell with the one or
more agents from b); and d) comparing the expression level of one or more of the markers
encoded by genes chosen from WDR72, LOC650517, FCRLB, IL1A, S100A2, MMPI11,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRTI17P3, VGLLI1, CDH3, CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6 or a complement thereof in the non-

cancerous cell, wherein a higher level of expression in the sample of one or more of the markers
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encoded by genes chosen from WDR72, LOC650517, FCRLB, IL1A, SI00A2, MMPI11,
S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B, BX116033, MMP12, KRT16, UBD,
UGT1A6, S100A7, WISP3, PTHLH, COL10A1, SERPINB4, UBE2C, BTBD16, SFN,
KRT17P3, VGLLI1, CDH3, CXCL10, S100A9, GJB2, TH, GSTM1, AIM2, NMU, MAGEA10,
DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6 or a complement thereof in the sample
obtained from the subject compared to the non-cancerous cell indicates that the subject has

bladder cancer.

13. The method of claim 12, wherein the subject is a human.

14. The method of claim 12, wherein the sample is a bodily fluid.

15. The method of claim 14, wherein the bodily fluid is blood.

16. The method of claim 14, wherein the bodily fluid is serum.

17. The method of claim 14, wherein the bodily fluid is urine.

18. The method of claim 12, wherein the sample is a tissue sample.

19. The method of claim 12, wherein the sample is comprised of cells.

20. The method of claim 12, wherein the one or more agents is a nucleic acid.
21. The method of claim 12, wherein the one or more agents is a protein.

22. The method of claim 21, wherein the protein is an antibody.

23. A kit for detecting bladder cancer in sample comprising one or more agents
that bind to a marker encoded for by one or more genes chosen from WDR72, LOC650517,
FCRLB, IL1A, S100A2, MMP11, S100A7A, UGT1A6, FAMS3A, SLC1A6, UPK3B,
BX116033, MMP12, KRT16, UBD, UGT1A6, S100A7, WISP3, PTHLH, COL10A1,
SERPINB4, UBE2C, BTBD16, SEN, KRT17P3, VGLL1, CDH3, CXCL10, S100A9, GJB2, TH,
GSTMI1, AIM2, NMU, MAGEA10, DSCRS, GTSF1, KRT6A, CXCL9, SERPINBS, DSCR6.

24. The kit of claim 23, wherein the one or more agents is a nucleic acid.
25. The kit of claim 23, wherein the one or more agents is a protein.

26. The kit of claim 23, wherein the protein is an antibody.
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27. The kit of claim 23, wherein the sample is obtained from a human.
28. The kit of claim 23, wherein the sample is a bodily fluid.

29. The kit of claim 23, wherein the bodily fluid is blood.

30. The kit of claim 23, wherein the bodily fluid is serum.

31. The kit of claim 23, wherein the sample is tissue.

32. The kit of claim 23, wherein the sample is comprised of cells.
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Figure 5
MMP11 expression in bladder tumors versus normal tissues
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Figure 6
S100ATA expression in Bladder tumors versus normal tissues
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Figure 8
FAMBE3A expression in Bladder tumeors versus normal tissues
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Figure 9
SLC1AG expression in Bladder tumors versus normal tissues
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Figure 10

UPK3B expression in Bladder tumors versus normal tissues
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Figure 11

8X116033 expression in bladder tumors versus normal tissues
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Figure 13
KRT16 expression in Bladder tumors versus normal tissues
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Figure 14
UBE expression in Sladder tumors versus normal tissues
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Figure 16

SID0AT expression in Bladder tumors versus normal tissues
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Figure 18
PTYHLH expression in Bladder tumors versus normal tissues
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Figure 19
Biadder tumoaors versus normal tissues
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Figure 22
N expression in Bladder tumors versus normal tissues
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