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IDENTIFICATION OF PREDICTIVE BIOMARKERS ASSOCIATED WITH WNT
PATHWAY INHIBITORS

CROSS-REFERENCE TO RELATED APPLICATONS
[0001] This application claims priority benefit of U.S. Provisional Application No. 61/910,663, filed
December 2, 2013, and U.S. Provisional Application No. 61/975,339, filed April 4, 2014, each of

which are hereby incorporated by reference herein in their entirety.

FIELD OF INVENTION
[0002] The present invention relates to the field of cancer treatment. More particularly, the invention
provides methods for identifying tumors that are likely to be responsive or non-responsive to
treatment with a Wnt pathway inhibitor. In addition, the invention provides methods for identifying,
selecting, and/or treating patients with cancer who are likely to respond to treatment with a Wnt

pathway inhibitor, either alone or in combination with other therapeutic agents.

BACKGROUND OF THE INVENTION
[0003] Cancer is one of the leading causes of death in the developed world, with approximately 1.6
million people diagnosed with cancer and over 550,000 deaths per year in the United States alone.
Overall it is estimated that more than 1 in 3 people will develop some form of cancer during their
lifetime. There are more than 200 different types of cancer, four of which - breast, lung, colorectal,
and prostate—account for almost half of all new cases in the United States (Siegel et al., 2012, CA: 4
Cancer J. for Clin., 62:10-29).
[0004] Signaling pathways normally connect extracellular signals to the nucleus leading to the
expression of genes that directly or indirectly control cell growth, differentiation, survival, and death.
However, in a wide variety of cancers signaling pathways are dysregulated and may be linked to
tumor initiation and/or progression. Signaling pathways implicated in human oncogenesis include,
but are not limited to, the Wnt pathway, the Ras-Raf-MEK-ERK or MAPK pathway, the PI3K-AKT
pathway, the CDKN2A/CDK4 pathway, the Bcl-2/TP53 pathway, and the NOTCH pathway.
[0005] The Wnt signaling pathway is one of several critical regulators of embryonic pattern
formation, post-embryonic tissue maintenance, and stem cell biology. More specifically, Wnt
signaling plays an important role in the generation of cell polarity and cell fate specification including
self-renewal by stem cell populations. Unregulated activation of the Wnt pathway is associated with
numerous human cancers where it is believed the activation can alter the developmental fate of cells.
It is believed that the activation of the Wnt pathway may maintain tumor cells in an undifferentiated

state and/or lead to uncontrolled proliferation. This may allow carcinogenesis to proceed by
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overtaking homeostatic mechanisms which control normal development and tissue repair (reviewed in
Reya & Clevers, 2005, Nature, 434:843-50; Beachy et al., 2004, Nature, 432:324-31).

[0006] The Wnt signaling pathway was first elucidated in the Drosophila developmental mutant
wingless (wg) and from the murine proto-oncogene int-1, now Wntl (Nusse & Varmus, 1982, Cell,
31:99-109; Van Ooyen & Nusse, 1984, Cell, 39:233-40; Cabrera et al., 1987, Cell, 50:659-63;
Rijsewijk et al., 1987, Cell, 50:649-57). Wnt genes encode lipid-modified glycoproteins which are
secreted and 19 different Wnt proteins have been identified in mammals. These secreted ligands
activate a receptor complex consisting of a Frizzled (FZD) receptor family member and low-density
lipoprotein (LDL) receptor-related protein 5 or 6 (LRP5/6). The FZD receptors are members of the
G-protein coupled receptor (GPCR) superfamily and contain seven transmembrane domains and a
large extracellular N-terminal ligand binding domain. The N-terminal ligand binding domain contains
10 conserved cysteines and is known as a cysteine-rich domain (CRD) or a “Fri domain”. There are
ten human FZD receptors, FZD1, FZD2, FZD3, FZD4, FZD5, FZD6, FZD7, FZDS, FZD9, and
FZD10. Different FZD CRDs have different binding affinities for specific Wnt proteins (Wu &
Nusse, 2002, J. Biol. Chem., 277:41762-9). In addition, FZD receptors may be grouped into those
that activate the canonical B-catenin pathway and those that activate non-canonical pathways (Miller
etal., 1999, Oncogene, 18:7860-72).

[0007] A role for Wnt signaling in cancer was first uncovered with the identification of Wnt1
(originally int1) as an oncogene in mammary tumors transformed by the nearby insertion of a murine
virus (Nusse & Varmus, 1982, Cell, 31:99-109). Since these carly observations additional evidence
for the role of Wnt signaling in breast cancer has continued to accumulate. For example, over-
expression of B-catenin in the mammary glands of transgenic mice results in hyperplasias and
adenocarcinomas (Imbert et al., 2001, J. Cell Biol., 153:555-68; Michaelson & Leder, 2001,
Oncogene, 20:5093-9) whereas loss of Wnt signaling disrupts normal mammary gland development
(Tepera et al., 2003, J. Cell Sci., 116:1137-49; Hatsell et al., 2003, J. Mammary Gland Biol.
Neoplasia, 8:145-58). In human breast cancer, B-catenin accumulation implicates activated Wnt
signaling in over 50% of carcinomas, and though specific mutations have not been identified, up-
regulation of Frizzled receptor expression has been observed (Brennan & Brown, 2004, J. Mammary
Gland Biol. Neoplasia, 9:119-31; Malovanovic et al., 2004, Int. J. Oncol., 25:1337-42).

[0008] Activation of the Wnt pathway is also associated with colorectal cancer, lung cancer,
pancreatic cancer, and melanoma. Approximately 5-10% of all colorectal cancers are hereditary with
one of the main cancer types being familial adenomatous polyposis (FAP). FAP is an autosomal
dominant disease in which about 80% of affected individuals contain a germline mutation in the
adenomatous polyposis coli (APC) gene. Mutations have also been identified in other Wnt pathway
components including Axin and B-catenin. Individual adenomas are clonal outgrowths of epithelial
cells containing a second inactivated allele, and the large number of FAP adenomas inevitably results

in the development of adenocarcinomas through additional mutations in oncogenes and/or tumor
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suppressor genes. Furthermore, activation of the Wnt signaling pathway, including loss-of-function
mutations in APC and stabilizing mutations in B-catenin, can induce hyperplastic development and
tumor growth in mouse models (Oshima et al., 1997, Cancer Res., 57:1644-9; Harada et al., 1999,
EMBO J., 18:5931-42).

[0009] Thus the Wnt pathway has been identified as a target for cancer therapy and treatment. As
drug discovery and development advances, especially in the cancer field, the “one drug fits all”
approach is shifting to a “personalized medicine” strategy. Personalized medicine strategies may
include treatment regimens that are based upon cancer biomarkers, including prognostic markers,
pharmacodynamic markers, and predictive markers. In general, predictive biomarkers assess the
likelihood that a tumor or cancer will be responsive to or sensitive to a specific therapeutic agent, and
may allow for the identification and/or the selection of patients most likely to benefit from the use of
that agent.

[0010] The invention provides the identification of predictive biomarkers associated with the use of
Wt pathway inhibitors in the treatment of cancer. Also provided are methods of using the predictive
biomarkers for identifying, selecting, and/or classifying tumors and/or patients with cancer as likely to
be responsive or non-responsive to treatment with a Wnt pathway inhibitor. Methods for treating

patients with a Wnt inhibitor that are predicted to be responsive to treatment are also provided.

SUMMARY OF THE INVENTION
[0011] Provided are biomarkers for identifying patients likely to respond to treatment with Wnt
pathway inhibitors. Additionally provided are methods for identifying tumors and/or patients that are
likely to be responsive or non-responsive to treatment with a Wnt pathway inhibitor. Further
provided are methods of treating cancer in a patient with a Wnt pathway inhibitor, wherein the patient
is predicted to be or has been identified as likely to be responsive to the Wnt pathway inhibitor.
[0012] In one aspect, the invention provides a method of identifying a human tumor that is likely to
be responsive or non-responsive to treatment with a Wnt pathway inhibitor, the method comprising:
(a) obtaining a sample of the human tumor; (b) measuring the expression level of each biomarker of a
biomarker signature in the sample, wherein the biomarker signature comprises one or more of the
biomarkers FBXW2, CCND2, RHOU, CRBP2, WIF1, and DKK1; and (¢) identifying the tumor as
likely to be responsive or non-responsive to treatment based upon the expression level of the
biomarkers. In some embodiments, a method of identifying a human tumor that is likely to be
responsive or non-responsive to treatment with a Wnt pathway inhibitor comprises: (a) obtaining a
sample of the human tumor; (b) measuring the expression level of each biomarker of a biomarker
signature in the sample, wherein the biomarker signature comprises one or more of the biomarkers
FBXW2, CCND2, RHOU, CRBP2, WIF1, and DKK1; and (c¢) calculating a decision value based
upon the standardized expression of the biomarkers in the biomarker signature; wherein a positive

decision value indicates the tumor is predicted to be responsive to the Wnt pathway inhibitor and a
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negative decision value indicates the tumor is predicted to be non-responsive to the Wnt pathway
inhibitor. As used herein, “standardized” and “normalized” may be used interchangeably. In some
embodiments, the method comprises identifying a human tumor that is likely to be responsive or non-
responsive to treatment with a Wnt pathway inhibitor in combination with paclitaxel.

[0013] In another aspect, the invention provides a method of classifying a human tumor as likely to
be responsive or non-responsive to treatment with a Wnt pathway inhibitor, the method comprising:
(a) obtaining a sample of the human tumor; (b) measuring the expression level of each biomarker of a
biomarker signature in the sample, wherein the biomarker signature comprises one or more of the
biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) classifying the tumor as
likely to be responsive or non-responsive to treatment based upon the expression level of the
biomarkers. In some embodiments, a method of classifying a human tumor as likely to be responsive
or non-responsive to treatment with a Wnt pathway inhibitor comprises: (a) obtaining a sample of the
human tumor; (b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW2, CCND?2,
RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a decision value based upon the standardized
expression of the biomarkers in the biomarker signature; wherein a positive decision value indicates
the tumor is predicted to be responsive to the Wnt pathway inhibitor and a negative decision value
indicates the tumor is predicted to be non-responsive to the Wnt pathway inhibitor. In some
embodiments, the method comprises classifying a human tumor as likely to be responsive or non-
responsive to treatment with a Wnt pathway inhibitor in combination with paclitaxel.

[0014] In another aspect, the invention provides a method of determining the responsiveness (or
sensitivity) of a human tumor to treatment with a Wnt pathway inhibitor, the method comprising: (a)
obtaining a sample of the human tumor; (b) measuring the expression level of each biomarker of a
biomarker signature in the sample, wherein the biomarker signature comprises one or more of the
genes FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) determining the responsiveness
of the tumor to treatment based upon the expression level of the biomarkers. In some embodiments, a
method of determining the responsiveness or sensitivity of a human tumor to treatment with a Wnt
pathway inhibitor comprises: (a) obtaining a sample of the human tumor; (b) measuring the
expression level of each biomarker of a biomarker signature in the sample, wherein the biomarker
signature comprises one or more of the genes FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1;
and (c) calculating a decision value based upon the standardized expression of the biomarkers in the
biomarker signature; wherein a positive decision value indicates the tumor is predicted to be
responsive to or sensitive to the Wnt pathway inhibitor. In some embodiments, the method comprises
determining the responsiveness or sensitivity of a human tumor to treatment with a Wnt pathway
inhibitor in combination with paclitaxel.

[0015] In another aspect, the invention provides a method of identifying a patient with cancer who is

likely to respond to treatment with a Wnt pathway inhibitor, the method comprising: (a) obtaining a
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sample of the patient’s tumor; (b) measuring the expression level of each biomarker of a biomarker
signature in the sample, wherein the biomarker signature comprises one or more of the biomarkers
FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) identifying the patient who is likely to
respond to treatment based upon the expression level of the biomarkers. In some embodiments, a
method of identifying a patient with cancer who is likely to respond to treatment with a Wnt pathway
inhibitor comprises: (a) obtaining a sample of the patient’s tumor; (b) measuring the expression level
of each biomarker of a biomarker signature in the sample, wherein the biomarker signature comprises
one or more of the biomarkers FBXW?2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (¢)
calculating a decision value based upon the standardized expression of the biomarkers in the
biomarker signature; wherein a positive decision value indicates that the patient is predicted to
respond to treatment with the Wnt pathway inhibitor. In some embodiments, the method comprises
identifying a patient with cancer who is likely to respond to treatment with a Wnt pathway inhibitor in
combination with paclitaxel.

[0016] In another aspect, the invention provides a method of selecting a patient with cancer for
treatment with a Wnt pathway inhibitor, the method comprising: (a) obtaining a sample of the
patient’s tumor; (b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1; (c) selecting the patient for treatment based upon the expression
level of the biomarkers. In some embodiments, a method of selecting a patient with cancer for
treatment with a Wnt pathway inhibitor comprises: (a) obtaining a sample of the patient’s tumor; (b)
measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the
biomarker signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKKI; (c¢) calculating a decision value based upon the standardized expression of the
biomarkers in the biomarker signature; and (d) selecting the patient for treatment when their tumor
sample has a positive decision value. In some embodiments, the method comprises selecting a patient
with cancer for treatment with a Wnt pathway inhibitor in combination with paclitaxel.

[0017] In another aspect, the invention provides a method of treating cancer in a patient, comprising:
(a) identifying if the patient is likely to respond to treatment with a Wnt pathway inhibitor, wherein
the identification comprises: (i) obtaining a sample of the patient’s cancer; (ii) measuring the
expression level of each biomarker of a biomarker signature in the sample, wherein the biomarker
signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and
DKK1; and (iii) identifying the patient who is likely to respond to treatment based upon the
expression level of the biomarkers; and (b) administering to the patient who is likely to response to
treatment an effective amount of the Wnt pathway inhibitor. In some embodiments, a method of
treating cancer in a patient comprises: (a) identifying if the patient is likely to respond to treatment
with a Wnt pathway inhibitor, wherein the identification comprises: (i) obtaining a sample of the

patient’s cancer; (ii) measuring the expression level of each biomarker of a biomarker signature in the
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sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW2, CCND?2,
RHOU, CTBP2, WIF1, and DKK1; and (iii) calculating a decision value based upon the standardized
expression of the biomarkers in the signature; wherein a positive decision value indicates that a
patient is predicted to respond to treatment; and (b) administering to the patient who is predicted to
response to treatment an effective amount of the Wnt pathway inhibitor. In some embodiments, the
method comprises identifying if the patient is likely to respond to treatment with a Wnt pathway
inhibitor in combination with paclitaxel. In some embodiments, the method comprises administering
to the patient the Wnt pathway inhibitor in combination with paclitaxel.

[0018] In another aspect, the invention provides a method of treating cancer in a patient, comprising:
administering an effective amount of a Wnt pathway inhibitor to the patient; wherein the patient is
predicted to respond to treatment with a Wnt inhibitor based upon expression levels of a biomarker
signature in a patient tumor sample, wherein the signature comprises one or more of the biomarkers
FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1. In some embodiments, a method of treating
cancer in a patient comprises: administering an effective amount of a Wnt pathway inhibitor to the
patient; wherein the patient is predicted to respond to treatment based upon a positive decision value
calculated from the weighted sum of the standardized expression of biomarkers in a biomarker
signature in a patient tumor sample, wherein the set of biomarkers comprises one or more of the
biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1. In some embodiments, the patient
is predicted to respond to treatment with a Wnt pathway inhibitor in combination with paclitaxel. In
some embodiments, the method comprises administering to the patient the Wnt pathway inhibitor in
combination with paclitaxel.

[0019] In another aspect, the invention provides a method for increasing the likelihood of effective
treatment with a Wnt pathway inhibitor, comprising: (a) identifying if a patient has a tumor that is
likely to respond to treatment with a Wnt pathway inhibitor, wherein the identification comprises: (i)
obtaining a sample of the patient’s cancer; (ii) measuring the expression level of each biomarker of a
biomarker signature in the sample, wherein the biomarker signature comprises one or more of the
biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK; and (iii) identifying the patient
who is likely to respond to treatment based upon the expression level of the biomarkers; and (b)
administering an effective amount of the Wnt pathway inhibitor to the patient. In some embodiments,
a method for increasing the likelihood of effective treatment with a Wnt pathway inhibitor comprises:
(a) identifying if a patient has a tumor that is likely to respond to treatment with a Wnt pathway
inhibitor, wherein the identification comprises: (i) obtaining a sample of the patient’s cancer; (ii)
measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the
biomarker signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK1; and (iii) calculating a decision value based upon the standardized expression of the
biomarkers in the biomarker signature; wherein a positive decision value indicates that a patient is

predicted to respond to treatment; and (b) administering an effective amount of the Wnt pathway
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inhibitor to the patient whose tumor has a positive decision value. In some embodiments, the method
comprises identifying if a patient has a tumor that is likely to respond to treatment with a Wnt
pathway inhibitor in combination with paclitaxel. In some embodiments, the method comprises
administering to the patient the Wnt pathway inhibitor in combination with paclitaxel.

[0020] In another aspect, the invention provides a method for increasing the likelihood of effective
treatment with a Wnt pathway inhibitor, comprising: administering an effective amount of a Wnt
pathway inhibitor to a patient; wherein the patient is identified as likely to respond to treatment with a
Wnt inhibitor based upon expression levels of a biomarker signature in a patient tumor sample,
wherein the signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK1. In some embodiments, a method for increasing the likelihood of effective
treatment with a Wnt pathway inhibitor comprises: administering an effective amount of a Wnt
pathway inhibitor to a patient; wherein the patient is identified as likely to respond to treatment based
upon a positive decision value calculated from the weighted sum of the standardized expression of
biomarkers in a biomarker signature in a patient tumor sample, wherein the set of biomarkers
comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1. In
some embodiments, the patient is identified as likely to respond to treatment with a Wnt pathway
inhibitor in combination with paclitaxel. In some embodiments, the method comprises administering
to the patient the Wnt pathway inhibitor in combination with paclitaxel.

[0021] In certain embodiments of each of the aforementioned aspects, as well as other aspects and/or
embodiments described elsewhere herein, the biomarker signature comprises one or more of the
biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, DKK1, EP300, and CTBP1. In some
embodiments, the biomarker signature comprises one or more of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, DKK 1, EP300, CTBP1, WNT6, WNT3, FZD2, APC, TLE2, DVL2, PITX2,
WISP1, GSK3B, WNT9A, FZD7, and LEF1. In some embodiments, the biomarker signature
comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1, and
at least one additional biomarker from Table 2.

[0022] In certain embodiments of each of the aforementioned aspects, as well as other aspects and/or
embodiments described elsewhere herein, the Wnt pathway inhibitor is an antibody. In some
embodiments, the Wnt pathway inhibitor is an antibody that specifically binds at least one Frizzled
(FZD) protein or fragment therecof. In some embodiments, the Wnt pathway inhibitor is an antibody
that specifically binds at least one FZD protein selected from the group consisting of: FZD1, FZD2,
FZD3, FZD4, FZDS, FZD6, FZD7, FZDS, FZD9, and FZD10. In some embodiments, the Wnt
pathway inhibitor is an antibody that specifically binds at least one FZD protein selected from the
group consisting of: FZD1, FZD2, FZDS5, FZD7, and FZDS. In certain embodiments, the Wnt
pathway inhibitor is an antibody which comprises: (a) a heavy chain CDR1 comprising
GFTFSHYTLS (SEQ ID NO:1), a heavy chain CDR2 comprising VISGDGSYTYYADSVKG (SEQ
ID NO:2), and a heavy chain CDR3 comprising NFIKYVFAN (SEQ ID NO:3), and (b) a light chain

7



WO 2015/084808 PCT/US2014/068097

CDRI1 comprising SGDNIGSFYVH (SEQ ID NO:4), a light chain CDR2 comprising DKSNRPSG
(SEQ ID NO:5), and a light chain CDR3 comprising QSYANTLSL (SEQ ID NO:6).

[0023] In certain embodiments, the Wnt pathway inhibitor is an antibody which comprises a heavy
chain variable region comprising SEQ ID NO:7 and a light chain variable region comprising SEQ ID
NO:8. In certain embodiments, the Wnt pathway inhibitor is an antibody which comprises a heavy
chain variable region and a light chain variable region encoded by the plasmid deposited with ATCC
as PTA-9541. In certain embodiments, the Wnt pathway inhibitor is an antibody which comprises a
heavy chain and a light chain encoded by the plasmid deposited with ATCC as PTA-9541. In some
embodiments, the Wnt pathway inhibitor is antibody OMP-18RS.

[0024] In certain embodiments of each of the aforementioned aspects, as well as other aspects and/or
embodiments described elsewhere herein, the Wnt pathway inhibitor is a soluble receptor. In some
embodiments, the Wnt pathway inhibitor comprises the extracellular domain of a FZD receptor
protein. In some embodiments, the Wnt pathway inhibitor comprises a Fri domain of a FZD protein.
In some embodiments, the Wnt pathway inhibitor comprises the Fri domain of FZDS8. In certain
embodiments, the Wnt pathway inhibitor comprises the Fri domain of FZD8 and a human Fc domain.
In some embodiments, the Wnt pathway inhibitor is the soluble receptor OMP-54F28.

[0025] In some embodiments, the tumor is selected from the group consisting of a breast tumor, lung
tumor, a colon tumor, glioma, a gastrointestinal tumor, a renal tumor, an ovarian tumor, a liver tumor,
a colorectal tumor, an endometrial tumor, a kidney tumor, a prostate tumor, a thyroid tumor, a
neuroblastoma, a pancreatic tumor, a glioblastoma multiforme, a cervical tumor, a stomach tumor, a
bladder tumor, a hepatoma, melanoma, and a head and neck tumor. In some embodiments, the tumor
is a breast tumor.

[0026] In some embodiments, the cancer is selected from the group consisting of a breast cancer,
lung cancer, a colon cancer, glioma, a gastrointestinal cancer, a renal cancer, an ovarian cancer, a liver
cancer, a colorectal cancer, an endometrial cancer, a kidney cancer, a prostate cancer, a thyroid
cancer, a neuroblastoma, a pancreatic cancer, a glioblastoma multiforme, a cervical cancer, a stomach
cancer, a bladder cancer, a hepatoma, melanoma, and a head and neck cancer. In some embodiments,
the cancer is breast cancer.

[0027] In some embodiments, the method further comprises administering a second therapeutic agent
to the patient. In some embodiments, the second therapeutic agent is a chemotherapeutic agent. In
some embodiments, the second therapeutic agent is paclitaxel.

[0028] In certain embodiments of each of the aforementioned aspects, as well as other aspects and/or
embodiments described elsewhere herein, the sample includes, but is not limited to, any clinically
relevant tissue sample, such as a tumor biopsy, a core biopsy tissue sample, a fine needle aspirate, a
hair follicle, or a sample of bodily fluid, such as blood, plasma, serum, lymph, ascitic fluid, cystic
fluid, or urine. In some embodiments, the sample is taken from a patient having a tumor or cancer. In

some embodiments, the sample is a primary tumor. In some embodiments, the sample is a metastasis.
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In some embodiments, the sample is a tissue sample. In some embodiments, the sample is a tumor
sample. In some embodiments, the sample is a fresh frozen (FF) tissue sample. In some
embodiments, the sample is a formalin-fixed paraffin embedded (FFPE) tissue sample. In some
embodiments, the sample is whole blood, plasma, or serum. In some embodiments, the sample is
cells. In some embodiments, the sample is circulating tumor cells (CTCs).

[0029] In certain embodiments of each of the aforementioned aspects, as well as other aspects and/or
embodiments described elsewhere herein, the expression level of a biomarker is determined using
PCR-based methods, such as but not limited to, reverse transcription PCR (RT-PCR), quantitative
RT-PCR (gqPCR), TagMan™, or TagMan™ low density array (TLDA). In some embodiments, the
expression level of a biomarker is determined using a microarray.

[0030] In certain embodiments of each of the aforementioned aspects, as well as other aspects and/or
embodiments described elsewhere herein, the standardized expression of each biomarker is
determined by measuring an expression level for each biomarker and multiplying it by a
corresponding weight, wherein the weight for each biomarker is determined by the biomarker
expression. In certain embodiments, the decision value is calculated according to the equation:
0.4560427*FBXW?2 + 0.3378467*CCND?2 - 0.4809354*RHOU + 0.409029*CTBP2 +
0.3291529*WIF1 + 0.2926374*DKK1 + 0.04662682.

[0031] In some embodiments, the expression level of a biomarker is measured or determined by a
PCR-based assay. In some embodiments, the expression levels of FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK1 are measured using polynucleotides selected from the group consisting of SEQ ID
NOs:62-79. In some embodiments, the expression levels of FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK1 are measured using (a) a forward primer of SEQ ID NO:62, a reverse primer of
SEQ ID NO:63, and a probe comprising SEQ ID NO:64; (b) a forward primer of SEQ ID NO:65, a
reverse primer of SEQ ID NO:66, and a probe comprising SEQ ID NO:67; (c) a forward primer of
SEQ ID NO:68, a reverse primer of SEQ ID NO:69, and a probe comprising SEQ ID NO:70; (d) a
forward primer of SEQ ID NO:71, a reverse primer of SEQ ID NO:72, and a probe comprising SEQ
1D NO:73; (e) a forward primer of SEQ ID NO:74, a reverse primer of SEQ ID NO:75, and a probe
comprising SEQ ID NO:76; and (f) a forward primer of SEQ ID NO:77, a reverse primer of SEQ ID
NO:78, and a probe comprising SEQ ID NO:79.

[0032] In some embodiments, the expression level of a biomarker is measured or determined by
multi-analyte profile testing, radioimmunoassay (RIA), Western blot assay, immunofluorescent assay,
enzyme immunoassay, enzyme linked immunosorbent assay (ELISA), immunoprecipitation assay,
chemiluminescent assay, immunohistochemical assay, dot blot assay, or slot blot assay. In some
embodiments wherein the assay uses an antibody, the antibody is detectably labeled. In some
embodiments, the label is selected from the group consisting of an immunofluorescent label, a
chemiluminescent label, a phosphorescent label, an enzyme label, a radiolabel, an avidin/biotin label,

colloidal gold particles, colored particles, and magnetic particles.
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[0033] The invention also provides a kit comprising a container, wherein the container contains at
least one reagent for specifically detecting the expression of at least one biomarker of the invention.
In certain embodiments, the reagent is an antibody or nucleic acid probe that binds a biomarker of the
invention.

[0034] In some embodiments, a kit comprises polynucleotides selected from the group consisting of
SEQ ID NOs:62-79. In some embodiments, a kit comprises (a) a forward primer of SEQ ID NO:62, a
reverse primer of SEQ ID NO:63, and a probe comprising SEQ ID NO:64; (b) a forward primer of
SEQ ID NO:65, a reverse primer of SEQ ID NO:66, and a probe comprising SEQ ID NO:67; (¢) a
forward primer of SEQ ID NO:68, a reverse primer of SEQ ID NO:69, and a probe comprising SEQ
1D NO:70; (d) a forward primer of SEQ ID NO:71, a reverse primer of SEQ ID NO:72, and a probe
comprising SEQ ID NO:73; (e) a forward primer of SEQ ID NO:74, a reverse primer of SEQ ID
NO:75, and a probe comprising SEQ ID NO:76; and (f) a forward primer of SEQ ID NO:77, a reverse
primer of SEQ ID NO:78, and a probe comprising SEQ ID NO:79.

[0035] Where aspects or embodiments of the invention are described in terms of a Markush group or
other grouping of alternatives, the present invention encompasses not only the entire group listed as a
whole, but also each member of the group individually and all possible subgroups of the main group,
and also the main group absent one or more of the group members. The present invention also

envisages the explicit exclusion of one or more of any of the group members in the claimed invention.

BRIEF DESCRIPTIONS OF THE DRAWINGS
[0036] Figures 1A-1H. Classification of responsive or non-responsive breast tumors. Figure 1A.
Breast tumor OMP-B34 cells were injected subcutaneously into NOD/SCID mice. Figure 1B. Breast
tumor OMP-B39 cells were injected subcutancously into NOD/SCID mice. Figure 1C. Breast tumor
OMP-B44 cells were injected subcutaneously into NOD/SCID mice. Figure 1D. Breast tumor OMP-
B59 cells were injected subcutaneously into NOD/SCID mice. Figure 1E. Breast tumor OMP-B60
cells were injected subcutaneously into NOD/SCID mice. Figure 1F. Breast tumor UM-TO01 cells
were injected subcutaneously into NOD/SCID mice. Figure 1G. Breast tumor UM-TO03 cells were
injected subcutaneously into NOD/SCID mice. Figure 1H. Breast tumor UM-PE13 cells were
injected subcutaneously into NOD/SCID mice. For each experiment, mice were treated with OMP-
18R5 antibody (-m-), taxol (- A-), a combination of OMP-18R5 and taxol (- ¥-), or a control antibody
(-e-). Data is shown as tumor volume (mm”) over days post-treatment.
[0037] Figure 2. Performance curve for the top 20 ranked genes.
[0038] Figure 3. PCA plot of 6 selected genes.
[0039] Figure 4. Correlation of the 6-gene biomarker signature with ratio of tumor volume.
[0040] Figure S. Prediction of tumor responsiveness based upon classification probability analysis.

T = tumor used in training set for establishment of 6-gene signature.
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[0041] Figures 6A-6F. In vivo validation of predictive biomarkers. Figure 6A. Breast tumor OMP-
B29 cells were injected subcutancously into NOD/SCID mice. Figure 6B. Breast tumor OMP-B71
cells were injected subcutancously into NOD/SCID mice. Figure 6C. Breast tumor OMP-B84 cells
were injected subcutancously into NOD/SCID mice. Figure 6D. Breast tumor OMP-B90 cells were
injected subcutaneously into NOD/SCID mice. Figure 6E. Breast tumor UM-T02 cells were injected
subcutaneously into NOD/SCID mice. Figure 6F. Breast tumor UM-T06 cells were injected
subcutaneously into NOD/SCID mice. For each experiment, mice were treated with OMP-18R5
antibody (-m-), taxol (- A-), a combination of OMP-18R5 and taxol (- ¥-), or a control antibody (-e-).
Data is shown as tumor volume (mm’) over days post-treatment.

[0042] Figure 7. Population prevalence estimation of the 6-gene biomarker signature using three

public datasets.

DETAILED DESCRIPTION OF THE INVENTION
1. Definitions
[0043] To facilitate an understanding of the present invention, a number of terms and phrases are
defined below.
[0044] The term “biomarker” as used herein may include but is not limited to, nucleic acids and
proteins, and variants and fragments thereof. A biomarker may include DNA comprising the entire or
partial nucleic acid sequence encoding the biomarker, or the complement of such a sequence.
Biomarker nucleic acids useful in the invention are considered to include both DNA and RNA
comprising the entire or partial sequence of any of the nucleic acid sequences of interest. Biomarker
proteins are considered to comprise the entire or partial amino acid sequence of any of the biomarker
proteins or polypeptides.
[0045] The term “antibody” as used herein refers to an immunoglobulin molecule that recognizes and
specifically binds a target, such as a protein, polypeptide, peptide, carbohydrate, polynucleotide, lipid,
or combinations of the foregoing, through at least one antigen-binding site within the variable region
of the immunoglobulin molecule. As used herein, the term encompasses intact polyclonal antibodies,
intact monoclonal antibodies, single chain antibodies, antibody fragments (such as Fab, Fab', F(ab")2,
and Fv fragments), single chain Fv (scFv) antibodies, multispecific antibodies such as bispecific
antibodies, monospecific antibodies, monovalent antibodies, chimeric antibodies, humanized
antibodies, human antibodies, fusion proteins comprising an antigen-binding site of an antibody, and
any other modified immunoglobulin molecule comprising an antigen-binding site as long as the
antibodies exhibit the desired biological activity. An antibody can be any of the five major classes of
immunoglobulins: IgA, IgD, IgE, 1gG, and IgM, or subclasses (isotypes) thereof (e.g., IgG1, IgG2,
1gG3, 1gG4, IgA1, and IgA2), based on the identity of their heavy chain constant domains referred to

as alpha, delta, epsilon, gamma, and mu, respectively. The different classes of immunoglobulins have
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different and well-known subunit structures and three-dimensional configurations. Antibodies can be
naked or conjugated to other molecules, including but not limited to, toxins and radioisotopes.

[0046] The term “antibody fragment” refers to a portion of an intact antibody and refers to the
antigenic determining variable regions of an intact antibody. Examples of antibody fragments
include, but are not limited to, Fab, Fab', F(ab')2, and Fv fragments, linear antibodies, single chain
antibodies, and multispecific antibodies formed from antibody fragments. “Antibody fragment” as
used herein comprises at least one antigen-binding site or epitope-binding site.

[0047] The term “variable region” of an antibody refers to the variable region of an antibody light
chain, or the variable region of an antibody heavy chain, either alone or in combination. The variable
region of a heavy chain or a light chain generally consists of four framework regions (FR) connected
by three complementarity determining regions (CDRs), also known as “hypervariable regions”. The
CDRs in each chain are held together in close proximity by the framework regions and contribute to
the formation of the antigen-binding site(s) of the antibody. There are at least two techniques for
determining CDRs: (1) an approach based on cross-species sequence variability (i.e., Kabat et al.,
1991, Sequences of Proteins of Immunological Interest, Sth Edition, National Institutes of Health,
Bethesda, MD), and (2) an approach based on crystallographic studies of antigen-antibody complexes
(Al-Lazikani et al., 1997, J. Mol. Biol., 273:927-948). In addition, combinations of these two
approaches are sometimes used in the art to determine CDRs.

[0048] The term “monoclonal antibody” as used herein refers to a homogeneous antibody population
involved in the highly specific recognition and binding of a single antigenic determinant or epitope.
This is in contrast to polyclonal antibodies that typically include a mixture of different antibodies
directed against a variety of different antigenic determinants. The term “monoclonal antibody”
encompasses both intact and full-length monoclonal antibodies as well as antibody fragments (e.g.,
Fab, Fab', F(ab")2, Fv), single chain (scFv) antibodies, fusion proteins comprising an antibody portion,
and any other modified immunoglobulin molecule comprising an antigen-binding site. Furthermore,
“monoclonal antibody” refers to such antibodies made by any number of techniques, including but not
limited to, hybridoma production, phage selection, recombinant expression, and transgenic animals.
[0049] The term “humanized antibody” as used herein refers to antibodies that are specific
immunoglobulin chains, chimeric immunoglobulins, or fragments thereof that contain minimal non-
human sequences. Methods used to generate humanized antibodies are well known in the art.

[0050] The term “human antibody” as used herein refers to an antibody produced by a human or an
antibody having an amino acid sequence corresponding to an antibody produced by a human. A
human antibody may be made using any of the techniques known in the art.

[0051] The term “chimeric antibody” as used herein refers to an antibody wherein the amino acid
sequence of the immunoglobulin molecule is derived from two or more species. Typically, the
variable regions of the light chain and the heavy chain correspond to the variable regions of an

antibody derived from one species of mammals (e.g., mouse, rat, rabbit, etc.) with the desired
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specificity, affinity, and/or binding capability, while the constant regions correspond to sequences
from an antibody derived from another species (usually human).

[0052] The term “affinity-matured antibody” as used herein refers to an antibody with one or more
alterations in one or more CDRs thereof that result in an improvement in the affinity of the antibody
for antigen, compared to a parent antibody that does not possess those alterations(s). The definition
also includes alterations in non-CDR residues made in conjunction with alterations to CDR residues.
Preferred affinity-matured antibodies will have nanomolar or even picomolar affinities for the target
antigen. Affinity-matured antibodies are produced by procedures known in the art. For example,
techniques may include affinity maturation by VH and VL domain shuffling, random mutagenesis of
CDR and/or framework residues, and site-directed mutagenesis.

[0053] The terms “epitope” and “antigenic determinant” are used interchangeably herein and refer to
that portion of an antigen capable of being recognized and specifically bound by a particular antibody.
When the antigen is a polypeptide, epitopes can be formed both from contiguous amino acids and
noncontiguous amino acids juxtaposed by tertiary folding of a protein. Epitopes formed from
contiguous amino acids (also referred to as linear epitopes) are typically retained upon protein
denaturing, whereas epitopes formed by tertiary folding (also referred to as conformational epitopes)
are typically lost upon protein denaturing. An epitope typically includes at least 3, and more usually,
at least 5 or 8-10 amino acids in a unique spatial conformation.

[0054] The terms “selectively binds” or “specifically binds” mean that a binding agent or an antibody
reacts or associates more frequently, more rapidly, with greater duration, with greater affinity, or with
some combination of the above to the epitope, protein, or target molecule than with alternative
substances, including unrelated or related proteins. In certain embodiments “specifically binds”
means, for instance, that an antibody binds a protein with a Ky, of about 0.1mM or less, but more
usually less than about 1uM. In certain embodiments, “specifically binds” means that an antibody
binds a target at times with a Ky of at least about 0.1uM or less, at other times at least about 0.01uM
or less, and at other times at least about 1nM or less. Because of the sequence identity between
homologous proteins in different species, specific binding can include an antibody that recognizes a
protein in more than one species (e.g., human FZD and mouse FZD). Likewise, because of homology
within certain regions of polypeptide sequences of different proteins, specific binding can include an
antibody (or other polypeptide or binding agent) that recognizes more than one protein (e.g., human
FZD1 and human FZD7). It is understood that, in certain embodiments, an antibody or binding agent
that specifically binds a first target may or may not specifically bind a second target. As such,
“specific binding” does not necessarily require (although it can include) exclusive binding, i.c.
binding to a single target. Thus, a binding agent may, in certain embodiments, specifically bind more
than one target. In certain embodiments, multiple targets may be bound by the same binding site on
the agent or antibody. For example, an antibody may, in certain instances, comprise two identical

antigen-binding sites, each of which specifically binds the same epitope on two or more proteins. In
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certain alternative embodiments, an antibody may be bispecific or multispecific and comprise at least
two antigen-binding sites with differing specificities. By way of non-limiting example, a bispecific
agent may comprise one binding site that recognizes a target on one protein (e.g., human FZD) and
further comprise a second, different binding site that recognizes a different target on a second protein
(e.g., a human WNT protein). Generally, but not necessarily, reference to binding means specific
binding.

[0055] The terms “polypeptide” and “peptide” and “protein” are used interchangeably herein and
refer to polymers of amino acids of any length. The polymer may be linear or branched, it may
comprise modified amino acids, and it may be interrupted by non-amino acids. The terms also
encompass an amino acid polymer that has been modified naturally or by intervention; for example,
disulfide bond formation, glycosylation, lipidation, acetylation, phosphorylation, or any other
manipulation or modification, such as conjugation with a labeling component. Also included within
the definition are, for example, polypeptides containing one or more analogs of an amino acid
(including, for example, unnatural amino acids), as well as other modifications known in the art. It is
understood that, because the polypeptides of this invention may be based upon antibodies, in certain
embodiments, the polypeptides can occur as single chains or associated chains (e.g., dimers).

[0056] The terms “polynucleotide” and “nucleic acid” are used interchangeably herein and refer to
polymers of nucleotides of any length, and include DNA and RNA. The nucleotides can be
deoxyribonucleotides, ribonucleotides, modified nucleotides or bases, and/or their analogs, or any
substrate that can be incorporated into a polymer by DNA or RNA polymerase.

[0057] “Conditions of high stringency” may be identified by conditions that: (1) employ low ionic
strength and high temperature for washing, for example 15mM sodium chloride/1.5mM sodium
citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a denaturing agent, such
as formamide, for example, 50% (v/v) formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1%
polyvinylpyrrolidone/S0mM sodium phosphate buffer at pH 6.5 in 5x SSC (0.75M NaCl, 75SmM
sodium citrate) at 42°C; or (3) employ during hybridization 50% formamide in 5x SSC, S0mM
sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5x Denhardt's solution, sonicated salmon
sperm DNA (50pg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with washes at 42°C in 0.2x
SSC and 50% formamide, followed by a wash consisting of 0.1x SSC containing EDTA at 55°C.
[0058] The terms “identical” or percent “identity” in the context of two or more nucleic acids or
polypeptides, refer to two or more sequences or subsequences that are the same or have a specified
percentage of nucleotides or amino acid residues that are the same, when compared and aligned
(introducing gaps, if necessary) for maximum correspondence, not considering any conservative
amino acid substitutions as part of the sequence identity. The percent identity may be measured using
sequence comparison software or algorithms or by visual inspection. Various algorithms and
software that may be used to obtain alignments of amino acid or nucleotide sequences are well-known

in the art. These include, but are not limited to, BLAST, ALIGN, Megalign, BestFit, GCG Wisconsin
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Package, and variations thercof. In some embodiments, two nucleic acids or polypeptides of the
invention are substantially identical, meaning they have at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, and in some embodiments at least 95%, 96%, 97%, 98%, 99% nucleotide or
amino acid residue identity, when compared and aligned for maximum correspondence, as measured
using a sequence comparison algorithm or by visual inspection. In some embodiments, identity exists
over a region of the sequences that is at least about 10, at least about 20, at least about 40-60 residues,
at least about 60-80 residues in length or any integral value therebetween. In some embodiments,
identity exists over a longer region than 60-80 residues, such as at least about 80-100 residues, and in
some embodiments the sequences are substantially identical over the full length of the sequences
being compared, such as the coding region of a nucleotide sequence.

[0059] A “conservative amino acid substitution” is one in which one amino acid residue is replaced
with another amino acid residue having a similar side chain. Families of amino acid residues having
similar side chains have been defined in the art, including basic side chains (e.g., lysine, arginine,
histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g.,
glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), non-polar side chains (e.g.,
alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched
side chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine,
tryptophan, histidine). For example, substitution of a phenylalanine for a tyrosine is a conservative
substitution. Preferably, conservative substitutions in the sequences of the polypeptides and
antibodies of the invention do not abrogate the binding of the polypeptide or antibody containing the
amino acid sequence, to the antigen to which the polypeptide or antibody binds. Methods of
identifying nucleotide and amino acid conservative substitutions which do not eliminate antigen
binding are well-known in the art.

[0060] The term “vector” as used herein means a construct, which is capable of delivering, and
usually expressing, one or more gene(s) or sequence(s) of interest in a host cell. Examples of vectors
include, but are not limited to, viral vectors, naked DNA or RNA expression vectors, plasmid, cosmid,
or phage vectors, DNA or RNA expression vectors associated with cationic condensing agents, and
DNA or RNA expression vectors encapsulated in liposomes.

[0061] As used herein the term “soluble receptor” refers to an extracellular domain (or a fragment
thereof) of a receptor protein preceding the first transmembrane domain of the receptor that can be
secreted from a cell in soluble form. Generally this is the N-terminal portion of the receptor protein.
[0062] As used herein the term “FZD soluble receptor” or “soluble FZD receptor” refers to an N-
terminal extracellular fragment of a FZD receptor protein preceding the first transmembrane domain
of the receptor that can be secreted from a cell in soluble form. FZD soluble receptors comprising the
entire N-terminal extracellular domain (ECD) as well as smaller fragments are encompassed by the

term. Thus, FZD soluble receptors comprising a FZD Fri domain are also included in this term.
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[0063] A polypeptide, antibody, polynucleotide, vector, cell, or composition which is “isolated” is a
polypeptide, antibody, polynucleotide, vector, cell, or composition which is in a form not found in
nature. Isolated polypeptides, antibodies, polynucleotides, vectors, cells, or compositions include
those which have been purified to a degree that they are no longer in a form in which they are found
in nature. In some embodiments, a polypeptide, antibody, polynucleotide, vector, cell, or composition
which is isolated is substantially pure.

[0064] The term “substantially pure” as used herein refers to material which is at least 50% pure (i.e.,
free from contaminants), at least 90% pure, at least 95% pure, at least 98% pure, or at least 99% pure.
[0065] The terms “cancer” and “cancerous” as used herein refer to or describe the physiological
condition in mammals in which a population of cells are characterized by unregulated cell growth.
Examples of cancer include, but are not limited to, carcinoma, blastoma, sarcoma, and hematologic
cancers such as lymphoma and leukemia.

[0066] The terms “tumor” and “neoplasm” as used herein refer to any mass of tissue that results from
excessive cell growth or proliferation, either benign (non-cancerous) or malignant (cancerous)
including pre-cancerous lesions.

[0067] The term “metastasis” as used herein refers to the process by which a cancer spreads or
transfers from the site of origin to other regions of the body with the development of a similar
cancerous lesion at a new location. A “metastatic” or “metastasizing” cell is one that loses adhesive
contacts with neighboring cells and migrates (e.g., via the bloodstream or lymph) from the primary
site of discase to secondary sites.

[0068] The terms “cancer stem cell” and “CSC” and “tumor stem cell” and “tumor initiating cell” are
used interchangeably herein and refer to cells from a cancer or tumor that: (1) have extensive
proliferative capacity; 2) are capable of asymmetric cell division to generate one or more types of
differentiated cell progeny wherein the differentiated cells have reduced and/or limited proliferative or
developmental potential; and (3) are capable of symmetric cell divisions for self-renewal or self-
maintenance. These properties confer on the cancer stem cells the ability to form or establish a tumor
or cancer upon serial transplantation into an immunocompromised host (e.g., a mouse) compared to
the majority of tumor cells that fail to form tumors. Cancer stem cells undergo self-renewal versus
differentiation in a chaotic manner to form tumors with abnormal cell types that can change over time
as mutations occur.

[0069] The terms “cancer cell” and “tumor cell” refer to the total population of cells derived from a
cancer or tumor or pre-cancerous lesion, including both non-tumorigenic cells, which comprise the
bulk of the cancer cell population, and tumorigenic stem cells (cancer stem cells). As used herein, the
terms “cancer cell” or “tumor cell” will be modified by the term “non-tumorigenic” when referring
solely to those cells lacking the capacity to renew and differentiate to distinguish those tumor cells

from cancer stem cells.
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[0070] The term “tumorigenic™ as used herein refers to the functional features of a cancer stem cell
including the properties of self-renewal (giving rise to additional tumorigenic cancer stem cells) and
proliferation to generate all other tumor cells (giving rise to differentiated and thus non-tumorigenic
tumor cells).

[0071] The term “tumorigenicity” as used herein refers to the ability of a random sample of cells
from the tumor to form palpable tumors upon serial transplantation into immunocompromised hosts
(e.g., mice). This definition also includes enriched and/or isolated populations of cancer stem cells
that form palpable tumors upon serial transplantation into immunocompromised hosts (e.g., mice).
[0072] The term “patient” refers to any animal (e.g., a mammal), including, but not limited to,
humans, non-human primates, canines, felines, rodents, and the like, which is to be the recipient of a
particular treatment. Typically, the terms “patient” and “subject” are used interchangeably herein in
reference to a human patient.

[0073] The term “pharmaceutically acceptable” refers to a product or compound approved (or
approvable) by a regulatory agency of the Federal government or a state government or listed in the
U.S. Pharmacopeia or other generally recognized pharmacopeia for use in animals, including humans.
[0074] The terms “pharmaceutically acceptable excipient, carrier or adjuvant” or “acceptable
pharmaceutical carrier” refer to an excipient, carrier, or adjuvant that can be administered to a subject,
together with at least one agent (e.g., an antibody) of the present disclosure, and which does not
destroy the activity of the agent. The excipient, carrier, or adjuvant should be non-toxic when
administered with an agent in doses sufficient to deliver a therapeutic effect.

[0075] The terms “effective amount” or “therapeutically effective amount” or “therapeutic effect”
refer to an amount of a binding agent, an antibody, polypeptide, polynucleotide, small organic
molecule, or other drug effective to “treat” a disease or disorder in a subject or mammal. In the case
of cancer, the therapeutically effective amount of a drug (e.g., an antibody) has a therapeutic effect
and as such can reduce the number of cancer cells; decrease tumorigenicity, tumorigenic frequency, or
tumorigenic capacity; reduce the number or frequency of cancer stem cells; reduce the tumor size;
reduce the cancer cell population; inhibit and/or stop cancer cell infiltration into peripheral organs
including, for example, the spread of cancer into soft tissue and bone; inhibit and/or stop tumor or
cancer cell metastasis; inhibit and/or stop tumor or cancer cell growth; relieve to some extent one or
more of the symptoms associated with the cancer; reduce morbidity and mortality; improve quality of
life; or a combination of such effects. To the extent the agent, for example an antibody, prevents
growth and/or kills existing cancer cells, it can be referred to as cytostatic and/or cytotoxic.

[0076] The terms “treating” or “treatment” or “to treat” or “alleviating” or “to alleviate™ refer to both
1) therapeutic measures that cure, slow down, lessen symptoms of, and/or halt progression of a
diagnosed pathologic condition or disorder and 2) prophylactic or preventative measures that prevent
or slow the development of a targeted pathologic condition or disorder. Thus those in need of

treatment include those already diagnosed with the disorder; those prone to have the disorder; and
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those in whom the disorder is to be prevented. In some embodiments, a subject is successfully
“treated” according to the methods of the present invention if the patient shows one or more of the
following: a reduction in the number of and/or complete absence of cancer cells; a reduction in the
tumor size; an inhibition of tumor growth; inhibition of and/or an absence of cancer cell infiltration
into peripheral organs including the spread of cancer cells into soft tissue and bone; inhibition of
and/or an absence of tumor or cancer cell metastasis; inhibition and/or an absence of cancer growth;
relief of one or more symptoms associated with the specific cancer; reduced morbidity and mortality;
improvement in quality of life; reduction in tumorigenicity; reduction in the number or frequency of
cancer stem cells; or some combination of such effects.

6699 G
a

[0077] As used in the present disclosure and claims, the singular forms “a”, “an” and “the” include
plural forms unless the context clearly dictates otherwise.

[0078] It is understood that wherever embodiments are described herein with the language
“comprising” otherwise analogous embodiments described in terms of “consisting of”” and/or
“consisting essentially of” are also provided. It is also understood that wherever embodiments are
described herein with the language “consisting essentially of” otherwise analogous embodiments
described in terms of “consisting of” are also provided.

[0079] The term “and/or” as used in a phrase such as “A and/or B” herein is intended to include both
A and B; A or B; A (alone); and B (alone). Likewise, the term “and/or” as used in a phrase such as

“A, B, and/or C” is intended to encompass each of the following embodiments: A, B, and C; A, B, or

C;AorC;AorB;BorC; Aand C; A and B; B and C; A (alone); B (alone); and C (alone).

1I. Methods of use of predictive biomarkers

[0080] Provided herein are methods for identifying, classifying, and/or selecting tumors and/or
patients with cancer that are likely to be responsive (“sensitive”) or non-responsive (“resistant”) to
treatment with a Wnt pathway inhibitor. In addition, provided are methods for treating patients with
cancer who are likely to respond to treatment, are predicted to respond to treatment, and/or have been
identified to respond to treatment with a Wnt pathway inhibitor.

[0081] Provided herein is a method of identifying a human tumor that is likely to be responsive or
non-responsive to treatment with a Wnt pathway inhibitor, the method comprising: (a) obtaining a
sample of the human tumor; (b) measuring the expression level of each biomarker of a biomarker
signature in the sample, wherein the biomarker signature comprises one or more of the biomarkers
FBXW2, CCND2, RHOU, CRBP2, WIF1, and DKK1; and (c) identifying the tumor as likely to be
responsive or non-responsive to treatment based upon the expression level of the biomarkers. In some
embodiments, a method of identifying a human tumor that is likely to be responsive or non-responsive
to treatment with a Wnt pathway inhibitor comprises: (a) obtaining a sample of the human tumor; (b)
measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the

biomarker signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CRBP2,
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WIF1, and DKK1; and (c) calculating a decision value based upon the standardized expression of the
biomarkers in the biomarker signature; wherein a positive decision value indicates the tumor is
predicted to be responsive to the Wnt pathway inhibitor and a negative decision value indicates the
tumor is predicted to be non-responsive to the Wnt pathway inhibitor.

[0082] Provided herein is a method of classifying a human tumor as likely to be responsive or non-
responsive to treatment with a Wnt pathway inhibitor, the method comprising: (a) obtaining a sample
of the human tumor; (b) measuring the expression level of each biomarker of a biomarker signature in
the sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW?2,
CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) classifying the tumor as likely to be responsive
or non-responsive to treatment based upon the expression level of the biomarkers. In some
embodiments, a method of classifying a human tumor as likely to be responsive or non-responsive to
treatment with a Wnt pathway inhibitor comprises: (a) obtaining a sample of the human tumor; (b)
measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the
biomarker signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK1; and (c) calculating a decision value based upon the standardized expression of the
biomarkers in the biomarker signature; wherein a positive decision value indicates the tumor is
predicted to be responsive to the Wnt pathway inhibitor and a negative decision value indicates the
tumor is predicted to be non-responsive to the Wnt pathway inhibitor.

[0083] Provided herein is a method of determining the responsiveness (or sensitivity) of a human
tumor to treatment with a Wnt pathway inhibitor, the method comprising: (a) obtaining a sample of
the human tumor; (b) measuring the expression level of each biomarker of a biomarker signature in
the sample, wherein the biomarker signature comprises one or more of the genes FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1; and (c¢) determining the responsiveness of the tumor to treatment
based upon the expression level of the biomarkers. In some embodiments, a method of determining
the responsiveness or sensitivity of a human tumor to treatment with a Wnt pathway inhibitor
comprises: (a) obtaining a sample of the human tumor; (b) measuring the expression level of each
biomarker of a biomarker signature in the sample, wherein the biomarker signature comprises one or
more of the genes FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a
decision value based upon the standardized expression of the biomarkers in the biomarker signature;
wherein a positive decision value indicates the tumor is predicted to be responsive to the Wnt pathway
inhibitor.

[0084] Provided herein is a method of identifying a patient with cancer who is likely to respond to
treatment with a Wnt pathway inhibitor, the method comprising: (a) obtaining a sample of the
patient’s tumor; (b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1; and (c) identifying the patient who is likely to respond to

treatment based upon the expression level of the biomarkers. In some embodiments, a method of
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identifying a patient with cancer who is likely to respond to treatment with a Wnt pathway inhibitor
comprises: (a) obtaining a sample of the patient’s tumor; (b) measuring the expression level of each
biomarker of a biomarker signature in the sample, wherein the biomarker signature comprises one or
more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a
decision value based upon the standardized expression of the biomarkers in the biomarker signature;
wherein a positive decision value indicates that the patient is predicted to respond to treatment with
the Wnt pathway inhibitor. In some embodiments, the method further comprises selecting the patient
for treatment when their tumor sample has a positive decision value. In some embodiments, the
method further comprises administering a therapeutically effective amount of the Wnt pathway
inhibitor to the patient.

[0085] Provided herein is a method of selecting a patient with cancer for treatment with a Wnt
pathway inhibitor, the method comprising: (a) obtaining a sample of the patient’s tumor; (b)
measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the
biomarker signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK1; (c) selecting the patient for treatment based upon the expression level of the
biomarkers. In some embodiments, a method of selecting a patient with cancer for treatment with a
Wnt pathway inhibitor comprises: (a) obtaining a sample of the patient’s tumor; (b) measuring the
expression level of each biomarker of a biomarker signature in the sample, wherein the biomarker
signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and
DKK1; (c) calculating a decision value based upon the standardized expression of the biomarkers in
the biomarker signature; and (d) selecting the patient for treatment when their tumor sample has a
positive decision value. In some embodiments, the method further comprises administering a
therapeutically effective amount of the Wnt pathway inhibitor to the patient.

[0086] Provided herein is a method of treating cancer in a patient, comprising: (a) identifying if the
patient is likely to respond to treatment with a Wnt pathway inhibitor, wherein the identification
comprises: (i) obtaining a sample of the patient’s cancer; (ii) measuring the expression level of each
biomarker of a biomarker signature in the sample, wherein the biomarker signature comprises one or
more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (iii) identifying
the patient who is likely to respond to treatment based upon the expression level of the biomarkers;
and (b) administering to the patient who is likely to response to treatment an effective amount of the
Wnt pathway inhibitor. In some embodiments, a method of treating cancer in a patient comprises: (a)
identifying if the patient is likely to respond to treatment with a Wnt pathway inhibitor, wherein the
identification comprises: (i) obtaining a sample of the patient’s cancer; (ii) measuring the expression
level of each biomarker of a biomarker signature in the sample, wherein the biomarker signature
comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and
(iii) calculating a decision value based upon the standardized expression of the biomarkers in the

signature; wherein a positive decision value indicates that the patient is predicted to respond to
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treatment; and (b) administering to the patient who is predicted to response to treatment an effective
amount of the Wnt pathway inhibitor.

[0087] In another aspect, the invention provides a method of treating cancer in a patient, comprising:
administering an effective amount of a Wnt pathway inhibitor to the patient; wherein the patient is
predicted to respond to treatment with a Wnt inhibitor based upon expression levels of a biomarker
signature in a patient tumor sample, wherein the signature comprises one or more of the biomarkers
FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKKI1. In some embodiments, a method of treating
cancer in a patient comprises: administering an effective amount of a Wnt pathway inhibitor to the
patient; wherein the patient is predicted to respond to treatment based upon a positive decision value
calculated from the weighted sum of the standardized expression of biomarkers in a biomarker
signature in a patient tumor sample, wherein the set of biomarkers comprises one or more of the
biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1.

[0088] Provided herein is a method for increasing the likelihood of effective treatment with a Wnt
pathway inhibitor, comprising: (a) identifying if a patient has a tumor that is likely to respond to
treatment with a Wnt pathway inhibitor, wherein the identification comprises: (i) obtaining a sample
of the patient’s cancer; (ii) measuring the expression level of each biomarker of a biomarker signature
in the sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW?2,
CCND2, RHOU, CTBP2, WIF1, and DKK1; and (iii) identifying the patient who is likely to respond
to treatment based upon the expression level of the biomarkers; and (b) administering an effective
amount of the Wnt pathway inhibitor to the patient. In some embodiments, a method for increasing
the likelihood of effective treatment with a Wnt pathway inhibitor comprises: (a) identifying if a
patient has a tumor that is likely to respond to treatment with a Wnt pathway inhibitor, wherein the
identification comprises: (i) obtaining a sample of the patient’s cancer; (ii) measuring the expression
level of each biomarker of a biomarker signature in the sample, wherein the biomarker signature
comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and
(iii) calculating a decision value based upon the standardized expression of the biomarkers in the
biomarker signature; wherein a positive decision value indicates that the patient is predicted to
respond to treatment; and (b) administering an effective amount of the Wnt pathway inhibitor to the
patient whose tumor has a positive decision value.

[0089] In another aspect, the invention provides a method for increasing the likelihood of effective
treatment with a Wnt pathway inhibitor, comprising: administering an effective amount of a Wnt
pathway inhibitor to a patient; wherein the patient is identified as likely to respond to treatment with a
Whnt inhibitor based upon expression levels of a biomarker signature in a patient tumor sample,
wherein the signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK1. In some embodiments, a method for increasing the likelihood of effective
treatment with a Wnt pathway inhibitor comprises: administering an effective amount of a Wnt

pathway inhibitor to a patient; wherein the patient is identified as likely to respond to treatment based
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upon a positive decision value calculated from the weighted sum of the standardized expression of
biomarkers in a biomarker signature in a patient tumor sample, wherein the set of biomarkers
comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1. In
some embodiments, the patient is identified as likely to respond to treatment with a Wnt pathway
inhibitor in combination with paclitaxel. In some embodiments, the method comprises administering
to the patient the Wnt pathway inhibitor in combination with paclitaxel.

[0090] Provided herein is a use for identifying a human tumor that is likely to be responsive or non-
responsive to treatment with a Wnt pathway inhibitor, wherein the use comprises (a) obtaining a
sample of the human tumor; (b) measuring the expression level of each biomarker of a biomarker
signature in the sample, wherein the biomarker signature comprises one or more of the biomarkers
FBXW2, CCND2, RHOU, CRBP2, WIF1, and DKK1; and (c) calculating a decision value based
upon the standardized expression of the biomarkers in the biomarker signature; wherein a positive
decision value indicates the tumor is predicted to be responsive to the Wnt pathway inhibitor and a
negative decision value indicates the tumor is predicted to be non-responsive to the Wnt pathway
inhibitor.

[0091] Provided herein is a use for classifying a human tumor as likely to be responsive or non-
responsive to treatment with a Wnt pathway inhibitor, wherein the use comprises (a) obtaining a
sample of the human tumor; (b) measuring the expression level of each biomarker of a biomarker
signature in the sample, wherein the biomarker signature comprises one or more of the biomarkers
FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a decision value based
upon the standardized expression of the biomarkers in the biomarker signature; wherein a positive
decision value indicates the tumor is predicted to be responsive to the Wnt pathway inhibitor and a
negative decision value indicates the tumor is predicted to be non-responsive to the Wnt pathway
inhibitor.

[0092] Provided herein is a use for determining the sensitivity of a human tumor to treatment with a
Wnt pathway inhibitor, wherein the use comprises (a) obtaining a sample of the human tumor; (b)
measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the
biomarker signature comprises one or more of the genes FBXW2, CCND2, RHOU, CTBP2, WIF1,
and DKK1; and (c) calculating a decision value based upon the standardized expression of the
biomarkers in the biomarker signature; wherein a positive decision value indicates the tumor is
predicted to be responsive to the Wnt pathway inhibitor.

[0093] Provided herein is a use for identifying a patient with cancer who is likely to respond to
treatment with a Wnt pathway inhibitor, wherein the use comprises (a) obtaining a sample of the
patient’s tumor; (b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a decision value based upon the standardized

expression of the biomarkers in the biomarker signature; wherein a positive decision value indicates
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that the patient is predicted to respond to treatment with the Wnt pathway inhibitor. In some
embodiments, the use further comprises selecting the patient for treatment when their tumor sample
has a positive decision value. In some embodiments, the use further comprises administering a
therapeutically effective amount of the Wnt pathway inhibitor to the patient.

[0094] Provided herein is a use for selecting a patient with cancer for treatment with a Wnt pathway
inhibitor, wherein the use comprises (a) obtaining a sample of the patient’s tumor; (b) measuring the
expression level of each biomarker of a biomarker signature in the sample, wherein the biomarker
signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and
DKK1; (c) calculating a decision value based upon the standardized expression of the biomarkers in
the biomarker signature; and (d) selecting the patient for treatment when their tumor sample has a
positive decision value. In some embodiments, the use further comprises administering a
therapeutically effective amount of the Wnt pathway inhibitor to the patient.

[0095] Provided herein is a Wnt pathway inhibitor for use in treating cancer in a patient, the use
comprising: (a) identifying if the patient is likely to respond to treatment with a Wnt pathway
inhibitor, wherein the identification comprises: (i) obtaining a sample of the patient’s cancer; (ii)
measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the
biomarker signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK1; and (iii) calculating a decision value based upon the standardized expression of the
biomarkers in the signature; wherein a positive decision value indicates that the patient is predicted to
respond to treatment; and (b) administering to the patient who is predicted to response to treatment an
effective amount of the Wnt pathway inhibitor.

[0096] Provided herein is a use for increasing the likelihood of effective treatment with a Wnt
pathway inhibitor, the use comprising: (a) identifying if a patient has a tumor that is likely to respond
to treatment with a Wnt pathway inhibitor, wherein the identification comprises: (i) obtaining a
sample of the patient’s cancer; (ii) measuring the expression level of each biomarker of a biomarker
signature in the sample, wherein the biomarker signature comprises one or more of the biomarkers
FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKKI1; and (iii) calculating a decision value based
upon the standardized expression of the biomarkers in the biomarker signature; wherein a positive
decision value indicates that the patient is predicted to respond to treatment; and (b) administering an
effective amount of the Wnt pathway inhibitor to the patient whose tumor has a positive decision
value.

[0097] Provided herein is a Wnt pathway inhibitor for use in treating cancer in a patient identified to
likely to respond to treatment with a Wnt pathway inhibitor wherein the identification of the patient
comprises: (1) measuring the expression level of each biomarker of a biomarker signature in the
cancer sample obtained from the patient, wherein the biomarker signature comprises one or more of

the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (ii) calculating a decision
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value based upon the standardized expression of the biomarkers in the signature; wherein a positive
decision value indicates that the patient is predicted to respond to treatment.

[0098] Provided herein is a Wnt pathway inhibitor for use in treating cancer in a patient, wherein the
patient is one for whom a positive decision value is calculated based upon the standardized expression
of each biomarker of the biomarker signature in a cancer sample of the patient, wherein the biomarker
signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and
DKKI.

[0099] In some embodiments of the methods described herein, the biomarker signature comprises
two or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1. In some
embodiments, the biomarker signature comprises three or more of the biomarkers FBXW2, CCND?2,
RHOU, CTBP2, WIF1, and DKK1. In some embodiments, the biomarker signature comprises four or
more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1. Insome
embodiments, the biomarker signature comprises five or more of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1. In some embodiments, the biomarker signature comprises
FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKKI1. In some embodiments, the biomarker
signature consists of FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKKI1.

[00100] In some embodiments, the biomarker signature comprises one or more additional biomarkers,
in addition to at least one of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1. In
some embodiments, the biomarker signature comprises one or more additional biomarkers selected
from the genes listed in Table 2, in addition to at least one of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1. In some embodiments, the biomarker signature comprises one or
more of the biomarkers EP300, CTBP1, WNT6, WNT9A, SNT3, FZD2, FZD7, APC, TLE2, DVL2,
PITX2, WISP1, GSK3B, and LEF1, in addition to at least one of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1. In some embodiments, the biomarker signature comprises one or
more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, DKK1, EP300, and CTBP1. In
some embodiments, the biomarker signature comprises one or more of the biomarkers FBXW2,
CCND2, RHOU, CTBP2, WIF1, DKK1, EP300, CTBP1, WNT6, WNT3, FZD2, APC, TLE2, DVL2,
PITX2, WISP1, GSK3B, WNT9A, FZD7, and LEF1.

[00101] In some embodiments of the methods described herein, the biomarker signature comprises
FBXW2. Insome embodiments, the biomarker signature comprises CCND2. In some embodiments,
the biomarker signature comprises RHOU. In some embodiments, the biomarker signature comprises
CTBP2. In some embodiments, the biomarker signature comprises WIF1. In some embodiments, the
biomarker signature comprises DKK1.

[00102] In some embodiments of the methods described herein, the biomarker signature comprises
FBXW?2 and CCND2. In some embodiments, the biomarker signature comprises FBXW?2 and
RHOU. In some embodiments, the biomarker signature comprises FBXW2 and CTBP2. In some

embodiments, the biomarker signature comprises FBXW2 and WIF1. In some embodiments, the
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biomarker signature comprises FBXW2 and DKK1. In some embodiments, the biomarker signature
comprises CCND2 and RHOU. In some embodiments, the biomarker signature comprises CCND2
and CTBP2. In some embodiments, the biomarker signature comprises CCND2 and WIF1. In some
embodiments, the biomarker signature comprises CCND2 and DKK 1. In some embodiments, the
biomarker signature comprises RHOU and CTBP2. In some embodiments, the biomarker signature
comprises RHOU and WIF1. In some embodiments, the biomarker signature comprises RHOU and
DKKI1. Insome embodiments, the biomarker signature comprises CTBP2 and WIF1. In some
embodiments, the biomarker signature comprises CTBP2 and DKK1. In some embodiments, the
biomarker signature comprises WIF1 and DKKI1.

[00103] In some embodiments of the methods described herein, the biomarker signature comprises
FBXW2, CCND2, and RHOU. In some embodiments, the biomarker signature comprises FBXW2,
CCND2, and CTBP2. In some embodiments, the biomarker signature comprises FBXW2, CCND?2,
and WIF1. In some embodiments, the biomarker signature comprises FBXW2, CCND2, and DKKI.
In some embodiments, the biomarker signature comprises FBXW2, RHOU, and CTBP2. In some
embodiments, the biomarker signature comprises FBXW2, RHOU, and WIF1. In some embodiments,
the biomarker signature comprises FBXW2, RHOU, and DKK1. In some embodiments, the
biomarker signature comprises FBXW2, CTBP2, and WIF1. In some embodiments, the biomarker
signature comprises FBXW2, CTBP2, and DKK1. In some embodiments, the biomarker signature
comprises FBXW2, WIF1, and DKK1. In some embodiments, the biomarker signature comprises
CCND2, RHOU, and CTBP2. In some embodiments, the biomarker signature comprises CCND?2,
RHOU, and WIF1. In some embodiments, the biomarker signature comprises CCND2, RHOU, and
DKKI1. In some embodiments, the biomarker signature comprises CCND2, CTBP2, and WIF1. In
some embodiments, the biomarker signature comprises CCND2, CTBP2, and DKK1. In some
embodiments, the biomarker signature comprises CCND2, WIF1, and DKK1. In some embodiments,
the biomarker signature comprises RHOU, CTBP2, and WIF1. In some embodiments, the biomarker
signature comprises RHOU, CTBP2, and DKK1. In some embodiments, the biomarker signature
comprises RHOU, WIF1, and DKK1. In some embodiments, the biomarker signature comprises
CTBP2, WIF1, and DKKI.

[00104] In some embodiments of the methods described herein, the biomarker signature comprises
FBXW2, CCND2, RHOU, and CTBP2. In some embodiments, the biomarker signature comprises
FBXW2, CCND2, RHOU, and WIF1. In some embodiments, the biomarker signature comprises
FBXW2, CCND2, RHOU, and DKK1. In some embodiments, the biomarker signature comprises
FBXW2, RHOU, CTBP2, and WIF1. In some embodiments, the biomarker signature comprises
FBXW2, RHOU, CTBP2, and DKK1. In some embodiments, the biomarker signature comprises
FBXW?2, CTBP2, WIF1, and DKK1. In some embodiments, the biomarker signature comprises
CCND2, RHOU, CTBP2, and WIF1. In some embodiments, the biomarker signature comprises
CCND2, RHOU, CTBP2, and DKK 1. In some embodiments, the biomarker signature comprises
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CCND2, CTBP2, WIF1, and DKK1. In some embodiments, the biomarker signature comprises
RHOU, CTBP2, WIF1, and DKK1. In some embodiments, any of these signatures may comprise one
or more additional biomarkers.

[00105] In some embodiments of the methods described herein, the biomarker signature comprises
FBXW2, CCND2, RHOU, CTBP2, and WIF1. In some embodiments, the biomarker signature
comprises FBXW2, CCND2, RHOU, CTBP2, and DKK 1. In some embodiments, the biomarker
signature comprises FBXW2, CCND2, CTBP2, WIF1, and DKK 1. In some embodiments, the
biomarker signature comprises FBXW2, CCND2, RHOU, WIF1, and DKK1. In some embodiments,
the biomarker signature comprises FBXW2, RHOU, CTBP2, WIF1, and DKK1. Insome
embodiments, the biomarker signature comprises CCND2, RHOU, CTBP2, WIF1, and DKK1.
[00106] In some embodiments, the sample includes, but is not limited to, any clinically relevant tissue
sample, such as a tumor biopsy, a core biopsy tissue sample, a fine needle aspirate, a hair follicle, or a
sample of bodily fluid, such as blood, plasma, serum, lymph, ascitic fluid, cystic fluid, or urine. In
some embodiments, the sample is taken from a patient having a tumor or cancer. In some
embodiments, the sample is a primary tumor. In some embodiments, the sample is a metastasis. The
sample may be taken from a human, or from non-human mammals such as, mice, rats, non-human
primates, canines, felines, ruminants, swine, or sheep. In some embodiments, samples are taken from
a subject at multiple time points, for example, before treatment, during treatment, and/or after
treatment. In some embodiments, samples are taken from different locations in the subject, for
example, a sample from a primary tumor and a sample from a metastasis in a distant location.

[00107] In some embodiments, the sample is a paraffin-embedded fixed tissue sample. In some
embodiments, the sample is a formalin-fixed paraffin embedded (FFPE) tissue sample. In some
embodiments, the sample is a fresh tissue (e.g., tumor) sample. In some embodiments, the sample is a
frozen tissue sample. In some embodiments, the sample is a fresh frozen (FF) tissue (e.g., tumor)
sample. In some embodiments, the sample is a cell isolated from a fluid. In some embodiments, the
sample comprises circulating tumor cells (CTCs). In some embodiments, the sample is an archival
tissue sample. In some embodiments, the sample is an archival tissue sample with known diagnosis,
treatment, and/or outcome history. In some embodiments, the sample is a block of tissue. In some
embodiments, the sample is dispersed cells. In some embodiments, the sample size is from about 1
cell to about 1 x 10° cells or more. In some embodiments, the sample size is about 10 cells to about 1
x 10’ cells. In some embodiments, the sample size is about 10 cells to about 10,000 cells. In some
embodiments, the sample size is about 10 cells to about 1,000 cells. In some embodiments, the
sample size is about 10 cells to about 100 cells. In some embodiments, the sample size is about 1 cell
to about 10 cells. In some embodiments, the sample size is a single cell.

[00108] In some embodiments, the sample is processed to DNA or RNA. In some embodiments,
RNA is isolated from the sample. In some embodiments, mRNA is isolated from the sample. In

some embodiments, RNA is isolated from cells by procedures that involve cell lysis and denaturation
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of the proteins contained therein. In some embodiments, DNase is added to remove DNA. In some
embodiments, RNase inhibitors are added to the lysis buffer. In some embodiments, a protein
denaturation/digestion step is added to the protocol. Methods for preparing total and mRNA are well
known in the art and RNA isolation kits are commercially available (e.g., RNeasy mini kit, Qiagen,
USA). In some embodiments, the RNA is amplified by PCR-based techniques.

[00109] Determination of biomarker expression levels may be performed by any suitable method
including, but are not limited to, methods based on analyses of polynucleotide expression, sequencing
of polynucleotides, and/or analyses of protein expression. For example, determination of biomarker
expression levels may be performed by detecting the expression of mRNA expressed from the genes
of interest, and/or by detecting the expression of a polypeptide encoded by the genes.

[00110] Commonly used methods for the analysis of polynucleotides, include Southern blot analysis,
Northern blot analysis, and in situ hybridization, RNAse protection assays, and polymerase chain
reaction (PCR)-based methods, such as reverse transcription polymerase chain reaction (RT-PCR),
quantitative PCR (qPCR) as known as real-time PCR, TagMan™, TagMan™ low density array
(TLDA), anchored PCR, competitive PCR, rapid amplification of cDNA ends (RACE), and
microarray analyses. RT-PCR is a quantitative method that can be used to compare mRNA levels in
different samples to examine gene expression profiles. A variation of RT-PCR is real time
quantitative PCR, which measures PCR product accumulation through a dual-labeled fluorigenic
probe (e.g., TagMan™ probe). There are many other PCR-based techniques known to one of skill in
the art, including but not limited to, differential display, amplified fragment length polymorphism,
BeadArray™ technology, high coverage expression profiling (HiCEP) and digital PCR.
Representative methods for sequencing-based gene expression analyses include Serial Analysis of
Gene Expression (SAGE), Massively Parallel Signature Sequencing (MPSS), and NexGen sequencing
analysis, including mRNA sequencing.

[00111] In certain embodiments, the biomarker expression is determined using a qPCR assay. For
example, total RNA is extracted from a fresh frozen (FF) tissue sample or total RNA is extracted from
a macro-dissected formalin-fixed paraffin embedded (FFPE) tissue sample. The quantity and quality
of the total RNA is assessed by standard spectrophotometry and/or any other appropriate method (e.g.,
an Agilent Bioanalyzer). Following RNA extraction, the RNA sample is reverse transcribed using
standard methods and/or a commercially available cDNA synthesis kit (e.g., Roche Transcriptor First
Strand cDNA synthesis kit). The resultant cDNA is pre-amplified using, for example, an ABI pre-
amplification kit. Expression of the biomarker(s) (e.g., FBXW2, CCND2, RHOU, CTBP2, WIF1,
and/or DKK1) are assessed on, for example, a Roche Lightcycler 480 system (Roche Diagnostics)
using an ABI TagMan Gene Expression Mastermix. qPCR reactions are performed in triplicate. For
cach assay a subset of the samples is run without reverse transcription (the RT-neg control), as well
as, control samples run without template. A universal human reference RNA sample is included on

each plate to act as a positive control. Suitable reference genes are identified from a standard panel of
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reference genes. Candidate reference genes are selected with different cellular functions to eliminate
risk of co-regulation. The most suitable reference genes are evaluated and selected using specific
software and algorithms (e.g., Genex software; GeNorm and Normfinder algorithms). The expression
level of each biomarker is normalized using the selected optimum reference genes. In some
embodiments, these normalized (or standardized) expression values for each biomarker are used to
calculate the decision value of the sample. In some embodiments, these normalized (or standardized)
expression values for each biomarker are used to calculate an expression level.

[00112] In some embodiments, biomarker expression is determined using a PCR-based assay
comprising specific primers and/or probes for each biomarker (e.g., FBXW2, CCND2, RHOU,
CTBP2, WIF1, and/or DKK1). As used herein, the term “probe” refers to any molecule that is
capable of selectively binding a specifically intended target biomolecule. Probes can be synthesized
by one of skill in the art using known techniques, or derived from biological preparations. Probes
may include but are not limited to, RNA, DNA, proteins, peptides, aptamers, antibodies, and organic
molecules. The term “primer” or “probe” encompasses oligonucleotides that have a sequence of a
specific SEQ ID NO or oligonucleotides that have a sequence complementary to a specific SEQ 1D
NO. In some embodiments, the probe is modified. In some embodiments, the probe is modified with
a quencher. In some embodiments, the probe is labeled. Labels can include, but are not limited to,
colorimetric, fluorescent, chemiluminescent, or bioluminescent labels.

[00113] In some embodiments, biomarker expression of each biomarker is determined using a specific
primer set and probe. In some embodiments, a specific primer set consists of a forward primer and a
reverse primer. In some embodiments, CCND?2 expression is determined using a polynucleotide
comprising the sequence of GCTGTCTCTGATCCGCAAGC (SEQ ID NO:62), a polynucleotide
comprising the sequence of GACGGTGGGTACATGGCAAAC (SEQ ID NO:63), and a
polynucleotide comprising the sequence of CCTTCATTGCTCTGTGTGCCACCGAC (SEQ ID
NO:64), or complements thereof. In some embodiments, CCND2 expression is determined using a
forward primer of sequence GCTGTCTCTGATCCGCAAGC (SEQ ID NO:62) and a reverse primer
of sequence GACGGTGGGTACATGGCAAAC (SEQ ID NO:63). In some embodiments, CCND2
expression is determined using a probe of sequence CCTTCATTGCTCTGTGTGCCACCGAC (SEQ
ID NO:64).

[00114] In some embodiments, CTBP2 expression is determined using isolated a polynucleotide
comprising the sequence of ATCCGTGGGGAGACGCTG (SEQ ID NO:65), a polynucleotide
comprising the sequence of CTCGAACTGCAACCGCCTG (SEQ ID NO:66), and a polynucleotide
comprising the sequence of CCCGTGCGACCAAAGCCAATGAGG (SEQ ID NO:67), or
complements thereof. In some embodiments, CTBP2 expression is determined using a forward
primer of sequence ATCCGTGGGGAGACGCTG (SEQ ID NO:65) and a reverse primer of sequence
of CTCGAACTGCAACCGCCTG (SEQ ID NO:66). In some embodiments, CTBP2 expression is
determined using a probe of sequence CCCGTGCGACCAAAGCCAATGAGG (SEQ ID NO:67).

28



WO 2015/084808 PCT/US2014/068097

[00115] In some embodiments, DKK1 expression is determined using isolated a polynucleotide
comprising the sequence of GACCATTGACAACTACCAGCCGTA (SEQ ID NO:68), a
polynucleotide comprising the sequence of TGGGACTAGCGCAGTACTCATC (SEQ ID NO:69),
and a polynucleotide comprising the sequence of TGCCGCACTCCTCGTCCTCTG (SEQ ID
NO:70), or complements thereof. In some embodiments, DKK1 expression is determined using a
forward primer of sequence GACCATTGACAACTACCAGCCGTA (SEQ ID NO:68) and a reverse
primer of sequence of TGGGACTAGCGCAGTACTCATC (SEQ ID NO:69). In some embodiments,
DKK1 expression is determined using a probe of sequence TGCCGCACTCCTCGTCCTCTG (SEQ
1D NO:70).

[00116] In some embodiments, FBXW?2 expression is determined using a polynucleotide comprising
the sequence of GCCAGTTATGATATTCTCAGGGTCA (SEQ ID NO:71), a polynucleotide
comprising the sequence of AGCAGGGCAAAGATATCTCCAAA (SEQ ID NO:72), and a
polynucleotide comprising the sequence of AGACTCCTGAGATAGCAAACTTGGCCT (SEQ ID
NO:73), or complements thereof. In some embodiments, FBXW2 expression is determined using a
forward primer of sequence GCCAGTTATGATATTCTCAGGGTCA (SEQ ID NO:71) and a reverse
primer of sequence AGCAGGGCAAAGATATCTCCAAA (SEQ ID NO:72). In some embodiments,
FBXW?2 expression is determined using a probe of sequence
AGACTCCTGAGATAGCAAACTTGGCCT (SEQ ID NO:73).

[00117]In some embodiments, RHOU1 expression is determined using a polynucleotide comprising
the sequence of CCCACCGAGTACATCCCTACTG (SEQ ID NO:74), a polynucleotide comprising
the sequence of CAGTGTCACAGAGTTGGAGTCTCA (SEQ ID NO:75), and a polynucleotide
comprising the sequence of CGCCCATCCACAGACACCACCG (SEQ ID NO:76), or complements
thereof. In some embodiments, RHOU1 expression is determined using a forward primer of sequence
CCCACCGAGTACATCCCTACTG (SEQ ID NO:74) and a reverse primer of sequence
CAGTGTCACAGAGTTGGAGTCTCA (SEQ ID NO:75). In some embodiments, RHOU1
expression is determined using a probe of sequence CGCCCATCCACAGACACCACCG (SEQ ID
NO:76).

[00118] In some embodiments, WIF1 expression is determined using a polynucleotide comprising the
sequence of GTTCCAAAGGTTACCAGGGAGAC (SEQ ID NO:77), a polynucleotide comprising
the sequence of GTTGGGTTCATGGCAGGTTCC (SEQ ID NO:78), and a polynucleotide
comprising the sequence of CCAGGCTCGCAGACAGGCTTTGAAC (SEQ ID NO:79), or
complements thereof. In some embodiments, WIF1 expression is determined using a forward primer
of sequence GTTCCAAAGGTTACCAGGGAGAC (SEQ ID NO:77) and a reverse primer of
sequence GTTGGGTTCATGGCAGGTTCC (SEQ ID NO:78). In some embodiments, WIF1
expression is determined using a probe of sequence CCAGGCTCGCAGACAGGCTTTGAAC (SEQ
ID NO:79).
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[00119] In some embodiments of any of the methods described herein, the expression levels of
FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 are measured using polynucleotides selected
from the group consisting of SEQ ID NOs:62-79. In some embodiments of any of the methods
described herein, the expression levels of FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 are
measured using (a) a forward primer of SEQ ID NQO:62, a reverse primer of SEQ ID NO:63, and a
probe comprising SEQ ID NO:64; (b) a forward primer of SEQ ID NO:65, a reverse primer of SEQ
ID NO:66, and a probe comprising SEQ ID NO:67; (¢) a forward primer of SEQ ID NO:68, a reverse
primer of SEQ ID NO:69, and a probe comprising SEQ ID NO:70; (d) a forward primer of SEQ ID
NO:71, areverse primer of SEQ ID NO:72, and a probe comprising SEQ ID NO:73; (e) a forward
primer of SEQ ID NO:74, a reverse primer of SEQ ID NO:75, and a probe comprising SEQ ID
NO:76; and (f) a forward primer of SEQ ID NO:77, areverse primer of SEQ ID NO:78, and a probe
comprising SEQ 1D NO:79.

[00120] In some embodiments, the expression level of each biomarker (e.g., FBXW2, CCND2,
RHOU, CTBP2, WIF1, and/or DKK1) is determined in a separate assay (e.g., 6 assays). In some
embodiments, the reference gene(s) and normalization methods for each assay are the same for all 6
assays. In some embodiments, the expression levels of several biomarkers (¢.g., FBXW2, CCND2,
RHOU, CTBP2, WIF1, and/or DKK1) are detected in a single multiplex assay.

[00121] Alternatively, biomarker expression levels may be determined by amplifying complementary
DNA (cDNA) or complementary RNA (cRNA) produced from mRNA and analyzing it using a
microarray. Microarray technology allows for simultaneous analysis of the expression of thousands
of genes. A number of different array configurations and methods for their production are known to
those skilled in the art. In addition, microarrays are commercially available (e.g., Affymetrix
GeneChips) or can be custom-produced. Microarrays currently in wide use include cDNA arrays and
oligonucleotide arrays. In general, polynucleotides of interest (e.g., probes or probe sets) are plated,
or arrayed, on a microchip substrate. In some embodiments, probes to at least 10, 25, 50, 100, 500,
1000, 5000, 10,000, 20,000, or 25,000 or more genes are immobilized on an array substrate. The
substrate may be a porous or nonporous support, such as a glass, plastic or gel surface. The probes
can include DNA, RNA, copolymer sequences of DNA and RNA, DNA and/or RNA analogues, or
combinations thereof. In some embodiments, a microarray includes a support with an ordered array
of binding sites for each individual gene. The microarrays can be addressable arrays or positionally
addressable arrays, e.g., each probe of the array is located at a known, predetermined position on the
solid support such that the identity of each probe can be determined from its position of the array.
[00122] Each probe on the microarray can be between 10-50,000 nucleotides in length. In some
embodiments, the probes of the microarray can consist of nucleotide sequences with lengths of less
than about 1,000 nucleotides, less than about 750 nucleotides, less than about 500 nucleotides, less
than about 250 nucleotides, less than about 100 nucleotides, or less than about 50 nucleotides in

length. Generally, an array includes positive control probes and negative control probes.
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[00123] In certain embodiments, the biomarker expression is determined using a microarray. For
example, total RNA is extracted from a fresh frozen (FF) tissue sample or total RNA is extracted from
a macro-dissected formalin-fixed paraffin embedded (FFPE) tissue sample. The quantity and quality
of the total RNA is assessed by standard spectrophotometry and/or any other appropriate technology
(e.g., an Agilent Bioanalyzer). Following RNA extraction, the RNA sample is amplified using
standard methods and/or a commercially available amplification system (e.g., NuGEN Ovation RNA
Amplification System V2). The amplified cDNA is fragmented, labeled, and hybridized to a
microarray (e.g., using NuGEN Encore Biotin Module and Affymetrix GeneChip array) following
standard procedures. The array is washed, stained, and scanned in accordance with the instructions
for the microarray. The microarray data is pre-processed, the probe-level intensity measurements are
background corrected, normalized, and summarized as expression measurements using the Robust
Multichip algorithm (RMA). The probe level data is summarized to get the expression level of each
biomarker (e.g., FBXW2, CCND2, RHOU, CTBP2, WIF1, and/or DKK1). A combination of quality
parameter threshold and data reduction techniques (e.g., principal component analysis) is applied to
the data set to establish profile quality and identify potential outlying samples. These normalized (or
standardized) expression values for each biomarker are used to calculate the decision value of the
sample.

[00124] In some embodiments, biomarker expression is analyzed by studying the protein expression
of the gene or genes of interest. Commonly used methods for the analysis of protein expression,
include but are not limited to, immunohistochemistry (IHC)-based, antibody-based, and mass
spectrometry-based methods. Antibodies, generally monoclonal antibodies, may be used to detect
expression of a gene product (e.g., protein). In some embodiments, the antibodies can be detected by
direct labeling of the antibodies themselves. In other embodiments, an unlabeled primary antibody is
used in conjunction with a labeled secondary antibody. Immunohistochemistry methods and/or kits
are well known in the art and are commercially available.

[00125] In some embodiments, biomarker expression is determined by an assay known to those of
skill in the art, including but not limited to, multi-analyte profile test, enzyme-linked immunosorbent
assay (ELISA), radioimmunoassay, Western blot assay, immunofluorescent assay, enzyme
immunoassay, immunoprecipitation assay, chemiluminescent assay, immunohistochemical assay, dot
blot assay or slot blot assay. In some embodiments, wherein an antibody is used in the assay the
antibody is detectably labeled. The antibody labels may include, but are not limited to,
immunofluorescent label, chemiluminescent label, phosphorescent label, enzyme label, radiolabel,
avidin/biotin, colloidal gold particles, colored particles and magnetic particles.

[00126] Other suitable methods for analyzing biomarker expression include proteomics-based
methods. Proteomics includes, among other things, study of the global changes of protein expression
in a sample. In some embodiments, a proteomic method comprises the following steps: (1) separation

of individual proteins in a sample by 2-D electrophoresis (2-D PAGE), (2) identification of individual
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proteins recovered from the gel (e.g., by mass spectrometry or N-terminal sequencing), and (3)
analysis of the data using bioinformatics. In some embodiments, a protecomic method comprises using
a tissue microarray (TMA). Tissue arrays may be constructed according to a variety of techniques
known to one of skill in the art. In certain embodiments, a manual tissue arrayer is used to remove a
“core” from a paraffin block prepared from a tissue sample. The core is then inserted into a separate
paraffin block in a designated location on a grid. Cores from as many as about 400 samples can be
inserted into a single recipient block. The resulting tissue array may be processed into thin sections
for analysis. In some embodiments, a proteomic method comprises an antibody microarray. In some
embodiments, a proteomic method comprises using mass spectrometry, including but not limited to,
SELDI, MALDI, electro spray, and surface plasmon resonance methods. In some embodiments, a
proteomic method comprises bead-based technology, including but not limited to, antibodies on beads
in an array format. In some embodiments, the proteomic method comprises a reverse phase protein
microarray (RPPM). In some embodiments, the proteomic method comprises multiplexed protein
profiling, including but not limited to, the Global Proteome Survey (GPS) method.

[00127] In some embodiments, the biomarker signature is identified by differential gene expression
between two samples. In some embodiments, the biomarker signature is identified by differential
gene expression between two samples which comprise genes differentially expressed in cancer cells
as compared to normal cells. In some embodiments, the biomarker signature comprises genes
differentially expressed in tumorigenic cancer stem cells as compared to non-tumorigenic cancer cells.
In some embodiments, the biomarker signature comprises genes differentially expressed in cells from
a tumor which is responsive to a specific treatment as compared to cells from a tumor which is non-
responsive to the same treatment.

[00128] In some embodiments, expression profiles are determined using microarray analysis. The
microarray data identifies gene profiles comprising similarly and differentially expressed genes
between two samples. In some embodiments, the expression profiles are refined, filtered, and/or
subdivided into biomarker signatures based on fold expression change. In some embodiments, all
genes above a certain fold expression change are included in the biomarker signature. The fold
expression change may be elevated, reduced or both elevated and reduced. In some embodiments, all
genes with a 2-fold or more expression change are included in the biomarker signature. In some
embodiments, all genes with a 2.5-fold or more expression change are included in the biomarker
signature. In some embodiments, all genes with a 3-fold or more expression change are included in
the biomarker signature. In some embodiments, all genes with a 3.5-fold or more expression change
are included in the biomarker signature. In some embodiments, all genes with a 4-fold or more
expression change are included in the biomarker signature.

[00129] In some embodiments, the gene expression profiles are refined, filtered, and/or subdivided
into biomarker signatures based on statistical analyses. The statistical methods may include, but are

not limited to, cluster analysis, supported vector machines (SVM) analysis, supported vector machines
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- recursive feature elimination (SVM-RFE) analysis, Platt scaling, neural networks, and other
algorithms. In some embodiments, the gene expression profiles are analyzed using a t-test analysis.
In some embodiments, the gene expression profiles are analyzed using paired-sample empirical
Baysian analysis. In some embodiments, a combination of statistical analyses is used. In some
embodiments, SVM models are used to obtain decision values based on the training data. In some
embodiments, the decision values are calculated by a weighted sum of the standardized expression of
a set of biomarkers. In some embodiments, a positive decision value indicates a tumor predicted to be
a responder while a negative decision value indicates a tumor predicted to be a non-responder. In
some embodiments, classification probabilities for responders and non-responders are obtained using
Platt scaling (Platt, 1999, Advances in Large Margin Classifiers, pp. 61-74, MIT Press). Platt scaling
may comprise fitting a logistic distribution using maximum likelihood to decision values obtained, for
example, by SVM models. In some embodiments, tumors associated with probabilities higher than
0.5 would be predicted to be a responder while tumors with probabilities lower than 0.5 would be
predicted to be a non-responder.

[00130] In some embodiments of any of the methods or uses described herein, classification
probabilities of a tumor (in regard to responder or non-responder status) are obtained based on the
decision values. In some embodiments, the probabilities are obtained by fitting a logistic regression
on the decision values. In some embodiments, tumors associated with probabilities higher than 0.5
are predicted to be a responder while tumors with probabilities lower than 0.5 are predicted to be a
non-responder.

[00131] In some embodiments, a biomarker signature is obtained by a series of analytical steps. For
example, expression data from a training set of samples are obtained from microarray analyses. The
data are preprocessed to get an expression matrix with specific genes. Genes with near zero variance
are removed, as are genes with expression values below a pre-determined level. The remaining genes
are ranked using SVM-RFE analysis. Leave-one-out cross-validation (LOOCV) methods are used to
identify and select the best predictive genes and also to measure positive predictive value (PPV),
negative predictive value (NPV), sensitivity, and specificity.

[00132] In some embodiments, all genes with elevated expression, reduced expression, or both, with a
P value across samples of 0.01 or less are included in the biomarker signature. In some embodiments,
all genes with elevated expression, reduced expression or both, with a P value across samples of 0.005
or less are included in the biomarker signature. In some embodiments, all genes with elevated
expression, reduced expression or both, with a P value across samples of 0.001 or less are included in
the biomarker signature. In some embodiments, all genes with elevated expression, reduced
expression or both, with a FDR (False Discovery Rate) of 0.25 or less are included in the biomarker
signature. In some embodiments, all genes with elevated expression, reduced expression or both, with

a FDR of 0.1 or less, 0.01 or less, or 0.001 or less are included in the biomarker signature.
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[00133] In some embodiments, the gene expression profiles and/or biomarker signatures are refined,
filtered, and/or subdivided based on statistical models. In some embodiments, the gene expression
profiles and/or biomarker signatures are refined, filtered, and/or subdivided based on survival analysis
models. These models may include, but are not limited to, Kaplan-Meier survival models, Cox
proportional models, Cox proportional hazard models, chi-square analysis, univariate logistic
regression models, multivariate competing risk models, linear discriminate analysis models,
parametric regression models and correlation analysis models.

[00134] In some embodiments, the gene expression profiles and/or biomarker signatures are refined,
filtered, subdivided and/or tested using gene expression array datasets that have associated clinical
outcomes. There are several databases that contain datasets that are available to the public, for
example, Gene Expression Omnibus (GEO) and ArrayExpress.

[00135] In some embodiments, the gene expression profiles and/or biomarker signatures are refined
using biological function parameters, and/or gene sets. For example, in some embodiments, gene
expression profiles, and/or biomarker signatures are refined using Gene Set Enrichment Analysis
(GSEA) (Subramanian et al., 2005, PNAS, 102: 15545-15550). In some embodiments, the gene
expression profiles are refined based on their ability to predict clinical outcome.

[00136] In some of the embodiments of the methods described herein, the Wnt pathway inhibitor is an
anti-FZD antibody as described herein. In some of the embodiments of the methods described herein,
the Wnt pathway inhibitor is an antibody that specifically binds at least one Frizzled (FZD) protein or
portion thereof. In some embodiments, the anti-FZD antibody specifically binds at least one FZD
protein selected from the group consisting of: FZD1, FZD2, FZDS5, FZD7, and FZDS. In other
embodiments, the anti-FZD antibody comprises: (a) a heavy chain CDR1 comprising GFTFSHYTLS
(SEQ ID NO:1), a heavy chain CDR2 comprising VISGDGSYTYYADSVKG (SEQ ID NO:2), and a
heavy chain CDR3 comprising NFIKYVFAN (SEQ ID NO:3), and (b) a light chain CDR1
comprising SGDNIGSFYVH (SEQ ID NO:4), a light chain CDR2 comprising DKSNRPSG (SEQ ID
NO:5), and a light chain CDR3 comprising QSYANTLSL (SEQ ID NO:6). In some embodiments,
the anti-FZD antibody comprises a heavy chain variable region comprising the amino acids of SEQ
ID NO:7. In some embodiments, the anti-FZD antibody comprises a light chain variable region
comprising the amino acids of SEQ ID NO:8. In some embodiments, the anti-FZD antibody
comprises a heavy chain variable region comprising the amino acids of SEQ ID NO:7 and a light
chain variable region comprising the amino acids of SEQ ID NO:&. In some embodiments, the anti-
FZD antibody is antibody OMP-18RS5. In some embodiments, the anti-FZD antibody is encoded by
the plasmid having ATCC deposit no. PTA-9541. In other embodiments, the anti-FZD antibody
competes for specific binding to at least one human FZD protein with an antibody encoded by the
plasmid deposited with ATCC having deposit no. PTA-9541.

[00137] In some embodiments of the methods described herein, the tumor is selected from the group

consisting of a breast tumor, lung tumor, a colon tumor, glioma, a gastrointestinal tumor, a renal
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tumor, an ovarian tumor, a liver tumor, a colorectal tumor, an endometrial tumor, a kidney tumor, a
prostate tumor, a thyroid tumor, a neuroblastoma, a pancreatic tumor, a glioblastoma multiforme, a
cervical tumor, a stomach tumor, a bladder tumor, a hepatoma, melanoma, and a head and neck tumor.
In some embodiments, the tumor is a breast tumor. In some embodiments, the tumor is a HER2-
negative breast tumor. In some embodiments, the tumor is a triple negative breast cancer (TNBC)
tumor.

[00138] In some embodiments of the methods described herein, the cancer is selected from the group
consisting of a breast cancer, lung cancer, a colon cancer, glioma, a gastrointestinal cancer, a renal
cancer, an ovarian cancet, a liver cancer, a colorectal cancer, an endometrial cancer, a kidney cancer,
a prostate cancer, a thyroid cancer, a neuroblastoma, a pancreatic cancer, a glioblastoma multiforme, a
cervical cancer, a stomach cancer, a bladder cancer, a hepatoma, melanoma, and a head and neck
cancer. In some embodiments, the cancer is breast cancer. In some embodiments, the cancer is a
HER2-negative breast cancer. In some embodiments, the cancer is a triple negative breast cancer
(TNBC).

[00139] In some of the embodiments of the methods described herein, the method comprises treating a
patient with a Wnt pathway inhibitor described herein (e.g., an anti-FZD antibody), particularly after
the patient has been identified as being responsive to treatment with the Wnt pathway inhibitor. In
some embodiments, the treatment comprises administering at least one additional therapeutic agent in
combination with the Wnt pathway inhibitor. An additional therapeutic agent can be administered
prior to, concurrently with, and/or subsequently to, administration of the Wnt pathway inhibitor. In
some embodiments, the at least one additional therapeutic agent comprises 1, 2, 3, or more additional
therapeutic agents.

[00140] Useful classes of therapeutic agents include, for example, antitubulin agents, auristatins, DNA
minor groove binders, DNA replication inhibitors, alkylating agents (e.g., platinum complexes such as
cisplatin, mono(platinum), bis(platinum) and tri-nuclear platinum complexes and carboplatin),
anthracyclines, antibiotics, antifolates, antimetabolites, chemotherapy sensitizers, duocarmycins,
etoposides, fluorinated pyrimidines, ionophores, lexitropsins, nitrosoureas, platinols, purine
antimetabolites, puromycins, radiation sensitizers, steroids, taxanes, topoisomerase inhibitors, vinca
alkaloids, or the like. In certain embodiments, the second therapeutic agent is an alkylating agent, an
antimetabolite, an antimitotic, a topoisomerase inhibitor, or an angiogenesis inhibitor.

[00141] Therapeutic agents that may be administered in combination with the Wnt pathway inhibitors
include chemotherapeutic agents. Thus, in some embodiments, the method or treatment involves the
administration of a Wnt pathway inhibitor of the present invention in combination with a
chemotherapeutic agent or cocktail of multiple different chemotherapeutic agents. Treatment with a
Wnt pathway inhibitor (e.g, an anti-FZD antibody) can occur prior to, concurrently with, or
subsequent to administration of chemotherapies. Combined administration can include co-

administration, either in a single pharmaceutical formulation or using separate formulations, or
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consecutive administration in either order but generally within a time period such that all active agents
can exert their biological activities simultaneously. Preparation and dosing schedules for such
chemotherapeutic agents can be used according to manufacturers’ instructions or as determined
empirically by the skilled practitioner. Preparation and dosing schedules for such chemotherapy are
also described in The Chemotherapy Source Book, 4th Edition, 2008, M. C. Perry, Editor, Lippincott,
Williams & Wilkins, Philadelphia, PA.

[00142] Chemotherapeutic agents useful in the instant invention include, but are not limited to,
alkylating agents such as thiotepa and cyclosphosphamide (CYTOXAN); alkyl sulfonates such as
busulfan, improsulfan and piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and
uredopa; ethylenimines and methylamelamines including altretamine, triethylenemelamine,
trietylenephosphoramide, triecthylenethiophosphaoramide and trimethylolomelamime; nitrogen
mustards such as chlorambucil, chlornaphazine, cholophosphamide, estramustine, ifosfamide,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine,
prednimustine, trofosfamide, uracil mustard; nitrosureas such as carmustine, chlorozotocin,
fotemustine, lomustine, nimustine, ranimustine; antibiotics such as aclacinomysins, actinomycin,
authramycin, azaserine, bleomycins, cactinomycin, calicheamicin, carabicin, caminomycin,
carzinophilin, chromomycins, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-0xo-L-norleucine,
doxorubicin, epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, potfiromycin, puromycin, quelamycin, rodorubicin,
streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; anti-metabolites such as
methotrexate and 5-fluorouracil (5-FU); folic acid analogues such as denopterin, methotrexate,
pteropterin, trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine,
thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, carmofur, cytosine
arabinoside, dideoxyuridine, doxifluridine, enocitabine, floxuridine, 5-FU; androgens such as
calusterone, dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-adrenals such as
aminoglutethimide, mitotane, trilostane; folic acid replenishers such as folinic acid; aceglatone;
aldophosphamide glycoside; aminolevulinic acid; amsacrine; bestrabucil; bisantrene; edatraxate;
defofamine; demecolcine; diaziquone; elformithine; elliptinium acetate; etoglucid; gallium nitrate;
hydroxyurea; lentinan; lonidamine; mitoguazone; mitoxantrone; mopidamol; nitracrine; pentostatin;
phenamet; pirarubicin; podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK; razoxane; sizofuran;
spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-trichlorotriethylamine; urethan; vindesine;
dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside (Ara-C);
taxoids, e.g. paclitaxel (TAXOL) and docetaxel (TAXOTERE); chlorambucil; gemcitabine; 6-
thioguanine; mercaptopurine; platinum analogs such as cisplatin and carboplatin; vinblastine;
platinum; etoposide (VP-16); ifosfamide; mitomycin C; mitoxantrone; vincristine; vinorelbine;
navelbine; novantrone; teniposide; daunomycin; aminopterin; ibandronate; CPT11; topoisomerase

inhibitor RFS 2000; difluoromethylornithine (DMFO); retinoic acid; esperamicins; capecitabine
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(XELODA); and pharmaceutically acceptable salts, acids or derivatives of any of the above.
Chemotherapeutic agents also include anti-hormonal agents that act to regulate or inhibit hormone
action on tumors such as anti-estrogens including for example tamoxifen, raloxifene, aromatase
inhibiting 4(5)-imidazoles, 4-hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone, and
toremifene (FARESTON); and anti-androgens such as flutamide, nilutamide, bicalutamide,
leuprolide, and goserelin; and pharmaceutically acceptable salts, acids or derivatives of any of the
above. In certain embodiments, the additional therapeutic agent is paclitaxel (taxol).

[00143] In certain embodiments, the chemotherapeutic agent is a topoisomerase inhibitor.
Topoisomerase inhibitors are chemotherapy agents that interfere with the action of a topoisomerase
enzyme (e.g., topoisomerase I or IT). Topoisomerase inhibitors include, but are not limited to,
doxorubicin HCI, daunorubicin citrate, mitoxantrone HCI, actinomycin D, etoposide, topotecan HCI,
teniposide (VM-26), and irinotecan, as well as pharmaceutically acceptable salts, acids, or derivatives
of any of these.

[00144] In certain embodiments, the chemotherapeutic agent is an anti-metabolite. An anti-metabolite
is a chemical with a structure that is similar to a metabolite required for normal biochemical reactions,
yet different enough to interfere with one or more normal functions of cells, such as cell division.
Anti-metabolites include, but are not limited to, gemcitabine, fluorouracil, capecitabine, methotrexate
sodium, ralitrexed, pemetrexed, tegafur, cytosine arabinoside, thioguanine, 5-azacytidine, 6-
mercaptopurine, azathioprine, 6-thioguanine, pentostatin, fludarabine phosphate, and cladribine, as
well as pharmaceutically acceptable salts, acids, or derivatives of any of these.

[00145] In certain embodiments, the chemotherapeutic agent is an antimitotic agent, including, but not
limited to, agents that bind tubulin. In some embodiments, the agent is a taxane. In certain
embodiments, the agent is paclitaxel or docetaxel, or a pharmaceutically acceptable salt, acid, or
derivative of paclitaxel or docetaxel. In certain embodiments, the agent is paclitaxel (TAXOL),
docetaxel (TAXOTERE), albumin-bound paclitaxel (nab-paclitaxel; ABRAXANE), DHA-paclitaxel,
or PG-paclitaxel. In certain alternative embodiments, the antimitotic agent comprises a vinca
alkaloid, such as vincristine, binblastine, vinorelbine, or vindesine, or pharmaceutically acceptable
salts, acids, or derivatives thercof. In some embodiments, the antimitotic agent is an inhibitor of
kinesin Eg5 or an inhibitor of a mitotic kinase such as Aurora A or Plk1. In certain embodiments,
where the chemotherapeutic agent administered in combination with a Wnt pathway inhibitor is an
anti-mitotic agent, the cancer or tumor being treated is breast cancer or a breast tumor. In certain
embodiments, the additional therapeutic agent is paclitaxel (taxol) or albumin-bound paclitaxel.
[00146] In some embodiments, an additional therapeutic agent comprises an agent such as a small
molecule. For example, treatment can involve the combined administration of a Wnt pathway
inhibitor of the present invention with a small molecule that acts as an inhibitor against additional
tumor-associated antigens including, but not limited to, EGFR, ErbB2, HER2, and/or VEGF. In

certain embodiments, the additional therapeutic agent is a small molecule that inhibits a cancer stem
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cell pathway. In some embodiments, the additional therapeutic agent is an inhibitor of the Notch
pathway. In some embodiments, the additional therapeutic agent is an inhibitor of the Wnt pathway.
In some embodiments, the additional therapeutic agent is an inhibitor of the BMP pathway.

[00147] Certain embodiments of the present invention comprise a method of identifying a human
breast tumor that is likely to be responsive to or non-responsive to treatment with an antibody that
specifically binds at least one human frizzled (FZD) selected from the group consisting of FZD1,
FZD2, FZDS, FZD7, and FZD8, the method comprising (a) obtaining a sample of the human breast
tumor; (b) measuring the expression level of each biomarker of a biomarker signature in the sample,
wherein the biomarker signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU,
CTBP2, WIF1, and DKK1; and (c) calculating a decision value based upon the standardized
expression of the biomarkers in the biomarker signature; wherein a positive decision value indicates
the breast tumor is predicted to be responsive to treatment with the antibody and a negative decision
value indicates the tumor is predicted to be non-responsive to treatment with the antibody. Some
embodiments comprise a method of identifying a patient with breast cancer that is likely to be
responsive to treatment with an antibody that specifically binds at least one human frizzled (FZD)
selected from the group consisting of FZD1, FZD2, FZDS5, FZD7, and FZDS§, the method comprising:
(a) obtaining a sample of the breast cancer; (b) measuring the expression level of each biomarker of a
biomarker signature in the sample, wherein the biomarker signature comprises one or more of the
biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a decision
value based upon the standardized expression of the biomarkers in the biomarker signature; wherein a
positive decision value indicates the breast cancer is predicted to be responsive to treatment with the
antibody. Some embodiments comprise a method of selecting a patient with breast cancer for
treatment with an antibody that specifically binds at least one human frizzled (FZD) selected from the
group consisting of FZD1, FZD2, FZDS5, FZD7, and FZDS, the method comprising: (a) obtaining a
sample of the breast cancer; (b) measuring the expression level of each biomarker of a biomarker
signature in the sample, wherein the biomarker signature comprises one or more of the biomarkers
FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKKI1; (c) calculating a decision value based upon the
standardized expression of the biomarkers in the biomarker signature; wherein a positive decision
value indicates the breast cancer is predicted to be responsive to treatment with the antibody; and
selecting the patient for treatment when their tumor sample has a positive decision value.

[00148] Some embodiments of the present invention comprise a method of treating breast cancer in a
patient, comprising: (a) identifying if the patient is likely to respond to treatment with an antibody that
specifically binds at least one human frizzled (FZD) selected from the group consisting of FZD1,
FZD2, FZDS5, FZD7, and FZDS, wherein the identification comprises: (i) obtaining a sample of the
patient’s breast cancer; (il) measuring the expression level of each biomarker of a biomarker signature
in the sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW2,

CCND2, RHOU, CTBP2, WIF1, and DKK1; and (iii) calculating a decision value based upon the
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standardized expression of the biomarkers in the signature; wherein a positive decision value indicates
that the patient is predicted to respond to treatment; and (b) administering to the patient who is
predicted to response to treatment an effective amount of the antibody.

[00149] Certain embodiments of the present invention comprise a method of identifying a human
breast tumor that is likely to be responsive to or non-responsive to treatment with anti-FZD antibody
OMP-18R5 in combination with paclitaxel, the method comprising (a) obtaining a sample of the
human breast tumor; (b) measuring the expression level of each biomarker of a biomarker signature in
the sample, wherein the biomarker signature comprises the biomarkers FBXW2, CCND2, RHOU,
CTBP2, WIF1, and DKK1; and (¢) calculating a decision value based upon the standardized
expression of the biomarkers in the biomarker signature; wherein a positive decision value indicates
the breast tumor is predicted to be responsive to treatment and a negative decision value indicates the
tumor is predicted to be non-responsive to treatment. Some embodiments comprise a method of
identifying a patient with breast cancer that is likely to be responsive to treatment with the anti-FZD
antibody OMP-18R5 in combination with paclitaxel, the method comprising: (a) obtaining a sample
of the breast cancer; (b) measuring the expression level of each biomarker of a biomarker signature in
the sample, wherein the biomarker signature comprises the biomarkers FBXW2, CCND2, RHOU,
CTBP2, WIF1, and DKK1; and (c) calculating a decision value based upon the standardized
expression of the biomarkers in the biomarker signature; wherein a positive decision value indicates
the breast cancer is predicted to be responsive to treatment. Some embodiments comprise a method of
selecting a patient with breast cancer for treatment with the anti-FZD antibody OMP-18RS in
combination with paclitaxel, the method comprising: (a) obtaining a sample of the breast cancer; (b)
measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the
biomarker signature comprises the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1;
(c) calculating a decision value based upon the standardized expression of the biomarkers in the
biomarker signature; wherein a positive decision value indicates the breast cancer is predicted to be
responsive to treatment; and selecting the patient for treatment when their tumor sample has a positive
decision value.

[00150] Some embodiments of the present invention comprise a method of treating breast cancer in a
patient, comprising: (a) identifying if the patient is likely to respond to treatment with the anti-FZD
antibody OMP-18R5 in combination with paclitaxel, wherein the identification comprises: (i)
obtaining a sample of the patient’s breast cancer; (ii) measuring the expression level of each
biomarker of a biomarker signature in the sample, wherein the biomarker signature comprises the
biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (iii) calculating a decision
value based upon the standardized expression of the biomarkers in the signature; wherein a positive
decision value indicates that the patient is predicted to respond to treatment; and (b) administering to
the patient who is predicted to response to treatment an effective amount of the antibody and

paclitaxel.
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III. Wnt pathway inhibitors

[00151] The present invention provides methods for identifying tumors and/or patients with cancer
that are likely to be responsive to or sensitive to treatment with Wnt pathway inhibitors. As used
herein “Wnt pathway inhibitor” includes, but is not limited to, Frizzled (FZD) binding agents and
Wnat-binding agents. FZD-binding agents may include antibodies that specifically bind to FZD
proteins. Wnt-binding agents may include antibodies that specifically bind to Wnt proteins as well as
soluble FZD receptors that bind to Wnt proteins.

[00152] In certain embodiments, the Wnt pathway inhibitors are agents that bind one or more human
FZD proteins. In some embodiments, the FZD-binding agents specifically bind one, two, three, four,
five, six, seven, eight, nine, or ten FZD proteins. In some embodiments, the FZD-binding agent binds
one or more FZD proteins selected from the group consisting of FZD1, FZD2, FZD3, FZD4, FZDS5,
FZD6, FZD7, FZDS§, FZD9, and FZD10. In some embodiments, FZD-binding agent binds one or
more FZD proteins comprising FZD1, FZD2, FZDS5, FZD7, and/or FZDS8. In certain embodiments,
FZD-binding agent binds FZD7. In certain embodiments, FZD-binding agent binds FZDS5 and/or
FZDS. In certain embodiments, the FZD-binding agent specifically binds FZD1, FZD2, FZDS,
FZD7, and FZD8. Non-limiting examples of FZD-binding agents can be found in U.S. Patent No.
7,982,013.

[00153] In certain embodiments, the FZD-binding agent is a FZD antagonist. In certain embodiments,
the FZD-binding agent is a Wnt pathway antagonist. In certain embodiments, the FZD-binding agent
inhibits Wnt signaling. In some embodiments, the FZD-binding agent inhibits canonical Wnt
signaling.

[00154] In some embodiments, the FZD-binding agents are antibodies. In some embodiments, the
FZD-binding agents are polypeptides. In certain embodiments, the FZD-binding agent is an antibody
or a polypeptide comprising an antigen-binding site. In certain embodiments, an antigen-binding site
of a FZD-binding antibody or polypeptide described herein is capable of binding (or binds) one, two,
three, four, five, or more human FZD proteins. In certain embodiments, an antigen-binding site of the
FZD-binding antibody or polypeptide is capable of specifically binding one, two, three, four, or five
human FZD proteins selected from the group consisting of FZD1, FZD2, FZD3, FZD4, FZDS5, FZD6,
FZD7, FZD&, FZD9 and FZD10. In some embodiments, when the FZD-binding agent is an antibody
that binds more than one FZD protein, it may be referred to as a “pan-FZD antibody”.

[00155] In certain embodiments, the FZD-binding agent (e.g., antibody) specifically binds the
extracellular domain (ECD) of the one or more human FZD proteins to which it binds. In certain
embodiments, the FZD-binding agent specifically binds within the Fri domain (also known as the
cysteine-rich domain (CRD)) of the human FZD protein to which it binds. Sequences of the Fri
domain of each of the human FZD proteins are known in the art and are provided as SEQ ID NO:13
(FZD1), SEQ ID NO:14 (FZD2), SEQ ID NO:15 (FZD3), SEQ ID NO:16 (FZD4), SEQ ID NO:17
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(FZDS5), SEQ ID NO:18 (FZD6), SEQ ID NO:19 (FZD7), SEQ ID NO:20 (FZD), SEQ ID NO:21
(FZD9), and SEQ ID NO:22 (FZD10).

[00156] In certain embodiments, the FZD-binding agent binds one, two, three, four, five, or more FZD
proteins. In some embodiments, the FZD-binding agent specifically binds one, two, three, four, or
five FZD proteins selected from the group consisting of FZD1, FZD2, FZDS5, FZD7, and FZDS. In
some embodiments, the FZD-binding agent specifically binds at least FZD5 and FZDS.

[00157] In some embodiments, the FZD-binding agent binds at least one human FZD protein with a
dissociation constant (Kp) of about 1uM or less, about 100nM or less, about 40nM or less, about
20nM or less, about 10nM or less, about 1nM or less, or about 0.1nM or less. In some embodiments,
a FZD-binding agent binds at least one FZD protein with a Kp, of about 10nM or less. In some
embodiments, a FZD-binding agent binds at least one FZD protein with a Kp, of about 1nM or less. In
some embodiments, a FZD-binding agent binds at least one FZD protein with a Kp of about 0.1nM or
less. In certain embodiments, a FZD-binding agent binds each of one or more (e.g., 1, 2, 3, 4, or 5) of
FZD1, FZD2, FZD5, FZD7, and FZD8 with a Kp of about 40nM or less. In certain embodiments, the
FZD-binding agent binds to each of one or more of FZD1, FZD2, FZD5, FZD7, and FZDS8 with a Ky,
of about 10nM or less. In certain embodiments, the FZD-binding agent binds each of FZD1, FZD2,
FZDS5, FZD7, and FZD8 with a Kp, of about 10nM. In some embodiments, the Ky, of the binding
agent (e.g., an antibody) to a FZD protein is the Kp determined using a FZD-Fc fusion protein
comprising at least a portion of the FZD extracellular domain or FZD-Fri domain immobilized on a
Biacore chip.

[00158] In certain embodiments, the FZD-binding agent binds one or more (for example, two or more,
three or more, or four or more) human FZD proteins with an ECso of about 1uM or less, about 100nM
or less, about 40nM or less, about 20nM or less, about 10nM or less, or about 1nM or less. In certain
embodiments, a FZD-binding agent binds to more than one FZD protein with an ECs, of about 40nM
or less, about 20nM or less, or about 10nM or less. In certain embodiments, the FZD-binding agent
has an ECs, of about 20nM or less with respect to one or more (e.g., 1, 2, 3, 4, or 5) of the following
FZD proteins: FZD1, FZD2, FZDS5, FZD7, and FZDS. In certain embodiments, the FZD-binding
agent has an ECs, of about 10nM or less with respect to one or more (e.g., 1, 2, 3, 4, or 5) of the
following FZD proteins: FZD1, FZD2, FZDS5, FZD7, and FZDS. In certain embodiments, the FZD-
binding agent has an ECsy of about 40nM or less or 20nM or less with respect to binding of FZD5
and/or FZDS.

[00159] In certain embodiments, the Wnt pathway inhibitor is a FZD-binding agent which is an
antibody. In some embodiments, the antibody is a recombinant antibody. In some embodiments, the
antibody is a monoclonal antibody. In some embodiments, the antibody is a chimeric antibody. In
some embodiments, the antibody is a humanized antibody. In some embodiments, the antibody is a
human antibody. In certain embodiments, the antibody is an IgG1 antibody. In certain embodiments,

the antibody is an IgG2 antibody. In certain embodiments, the antibody is an antibody fragment
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comprising an antigen-binding site. In some embodiments, the antibody is monovalent, monospecific,
or bivalent. In some embodiments, the antibody is a bispecific antibody or a multispecific antibody.
In some embodiments, the antibody is conjugated to a cytotoxic moiety. In some embodiments, the
antibody is isolated. In some embodiments, the antibody is substantially pure.

[00160] The FZD-binding agents (e.g., antibodies) of the present invention can be assayed for specific
binding by any method known in the art. The immunoassays which can be used include, but are not
limited to, competitive and non-competitive assay systems using techniques such as Biacore analysis,
FACS analysis, immunofluorescence, immunocytochemistry, Western blot analysis,
radioimmunoassays, ELISA, “sandwich” immunoassays, immunoprecipitation assays, precipitation
reactions, gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays,
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, and protein A
immunoassays. Such assays are routine and well-known in the art (see, ¢.g., Ausubel et al., Editors,
1994-present, Current Protocols in Molecular Biology, John Wiley & Sons, Inc., New York, NY).
[00161] In certain embodiments, the invention provides a Wnt pathway inhibitor which is a FZD-
binding agent (e.g., an antibody) that comprises a heavy chain CDR1 comprising GFTFSHYTLS
(SEQ ID NO:1), a heavy chain CDR2 comprising VISGDGSYTY YADSVKG (SEQ ID NO:2), and a
heavy chain CDR3 comprising NFIKYVFAN (SEQ ID NO:3). In some embodiments, the FZD-
binding agent further comprises a light chain CDR1 comprising SGDNIGSFYVH (SEQ ID NO:4), a
light chain CDR2 comprising DKSNRPSG (SEQ ID NO:5), and a light chain CDR3 comprising
QSYANTLSL (SEQ ID NO:6). In some embodiments, the FZD-binding agent comprises a light
chain CDR1 comprising SGDNIGSFYVH (SEQ ID NO:4), a light chain CDR2 comprising
DKSNRPSG (SEQ ID NO:5), and a light chain CDR3 comprising QSYANTLSL (SEQ ID NO:6). In
certain embodiments, the FZD-binding agent comprises: (a) a heavy chain CDR1 comprising
GFTFSHYTLS (SEQ ID NO:1), a heavy chain CDR2 comprising VISGDGSYTYYADSVKG (SEQ
1D NO:2), and a heavy chain CDR3 comprising NFIKYVFAN (SEQ ID NO:3), and (b) a light chain
CDRI1 comprising SGDNIGSFYVH (SEQ ID NO:4), a light chain CDR2 comprising DKSNRPSG
(SEQ ID NO:5), and a light chain CDR3 comprising QSYANTLSL (SEQ ID NO:6).

[00162] In certain embodiments, the invention provides a FZD-binding agent (e.g., an antibody) that
comprises: (a) a heavy chain CDR1 comprising GFTFSHYTLS (SEQ ID NO:1), or a variant thereof
comprising 1, 2, 3, or 4 amino acid substitutions; (b) a heavy chain CDR2 comprising
VISGDGSYTYYADSVKG (SEQ ID NO:2), or a variant thereof comprising 1, 2, 3, or 4 amino acid
substitutions; (c) a heavy chain CDR3 comprising NFIKYVFAN (SEQ ID NO:3), or a variant thereof
comprising 1, 2, 3, or 4 amino acid substitutions; (d) a light chain CDR1 comprising
SGDNIGSFYVH (SEQ ID NO:4), or a variant thereof comprising 1, 2, 3, or 4 amino acid
substitutions; (¢) a light chain CDR2 comprising DKSNRPSG (SEQ ID NO:5), or a variant thereof

comprising 1, 2, 3, or 4 amino acid substitutions; and (f) a light chain CDR3 comprising

42



WO 2015/084808 PCT/US2014/068097

QSYANTLSL (SEQ ID NO:6), or a variant thereof comprising 1, 2, 3, or 4 amino acid substitutions.
In certain embodiments, the amino acid substitutions are conservative substitutions.

[00163] In certain embodiments, the invention provides a FZD-binding agent (e.g., an antibody) that
comprises a heavy chain variable region having at least about 80% sequence identity to SEQ ID
NO:7, and/or a light chain variable region having at least 80% sequence identity to SEQ ID NO:8. In
certain embodiments, the FZD-binding agent comprises a heavy chain variable region having at least
about 85%, at least about 90%, at least about 95%, at least about 97%, or at least about 99% sequence
identity to SEQ ID NO:7. In certain embodiments, the FZD-binding agent comprises a light chain
variable region having at least about 85%, at least about 90%, at least about 95%, at least about 97%,
or at least about 99% sequence identity to SEQ ID NO:&. In certain embodiments, the FZD-binding
agent comprises a heavy chain variable region having at least about 95% sequence identity to SEQ ID
NO:7, and/or a light chain variable region having at least about 95% sequence identity to SEQ ID
NO:8. In certain embodiments, the FZD-binding agent comprises a heavy chain variable region
comprising SEQ ID NO:7 and/or a light chain variable region comprising SEQ ID NO:8. In certain
embodiments, the FZD-binding agent comprises a heavy chain variable region comprising SEQ 1D
NO:7 and a light chain variable region comprising SEQ ID NO:8. In certain embodiments, the FZD-
binding agent comprises a heavy chain variable region consisting essentially of SEQ ID NO:7 and a
light chain variable region consisting essentially of SEQ ID NO:8.

[00164] In certain embodiments, the invention provides a FZD-binding agent (e.g., an antibody) that
comprises: (a) a heavy chain having at least 90% sequence identity to SEQ ID NO:9 (with or without
the signal sequence) or SEQ ID NO:11; and/or (b) a light chain having at least 90% sequence identity
to SEQ ID NO:10 (with or without the signal sequence) or SEQ ID NO:12. In some embodiments,
the FZD-binding agent comprises: (a) a heavy chain having at least 95% sequence identity to SEQ ID
NO:9 (with or without the signal sequence) or SEQ ID NO:11; and/or (b) a light chain having at least
95% sequence identity to SEQ ID NO:10 (with or without the signal sequence) or SEQ ID NO:12. In
some embodiments, the FZD-binding agent comprises a heavy chain comprising SEQ ID NO:9 (with
or without the signal sequence) or SEQ ID NO:11, and/or a light chain comprising SEQ ID NO:10
(with or without the signal sequence) or SEQ ID NO:12. In some embodiments, the FZD-binding
agent comprises a heavy chain comprising SEQ ID NO:11 and a light chain comprising SEQ 1D
NO:12. In some embodiments, the FZD-binding agent comprises a heavy chain consisting essentially
of amino acids 20-463 of SEQ ID NO:9 and a light chain consisting essentially of amino acids 20-232
of SEQ ID NO:10. In some embodiments, the FZD-binding agent comprises a heavy chain consisting
essentially of SEQ ID NO:11 and a light chain consisting essentially of SEQ ID NO:12.

[00165] In certain embodiments, the invention provides a Wnt pathway inhibitor which is a FZD-
binding agent (e.g., an antibody) that specifically binds at least one of FZD1, FZD2, FZDS5, FZD7,
and/or FZD8, wherein the FZD-binding agent (e.g., an antibody) comprises one, two, three, four, five,

and/or six of the CDRs of antibody OMP-18R5. Antibody OMP-18RS (also known as 18RS and
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vantictumab), as well as other FZD-binding agents, has been previously described in U.S. Patent No.
7,982,013. DNA encoding the heavy chain and light chain of the OMP-18RS 1gG2 antibody was
deposited with the ATCC, under the conditions of the Budapest Treaty on September 29, 2008, and
assigned ATCC deposit designation number PTA-9541. In some embodiments, the FZD-binding
agent comprises one or more of the CDRs of OMP-18RS, two or more of the CDRs of OMP-18RS,
three or more of the CDRs of OMP-18RS5, four or more of the CDRs of OMP-18R5, five or more of
the CDRs of OMP-18RS5, or all six of the CDRs of OMP-18RS5.

[00166] The invention provides polypeptides which are Wnt pathway inhibitors. The polypeptides
include, but are not limited to, antibodies that specifically bind human FZD proteins. In some
embodiments, a polypeptide binds one or more FZD proteins selected from the group consisting of
FZD1, FZD2, FZD3, FZD4, FZDS5, FZD6, FZD7, FZD§, FZD9, and FZD10. In some embodiments,
a polypeptide binds FZD1, FZD2, FZDS5, FZD7, and/or FZD8. In some embodiments, a polypeptide
binds FZD1, FZD2, FZDS5, FZD7, and FZDS.

[00167] In certain embodiments, a polypeptide comprises one, two, three, four, five, and/or six of the
CDRs of antibody OMP-18RS. In some embodiments, a polypeptide comprises CDRs with up to four
(i.e., 0, 1,2, 3, or 4) amino acid substitutions per CDR. In certain embodiments, the heavy chain
CDR(s) are contained within a heavy chain variable region. In certain embodiments, the light chain
CDR(s) are contained within a light chain variable region.

[00168] In some embodiments, the invention provides a polypeptide that specifically binds one or
more human FZD proteins, wherein the polypeptide comprises an amino acid sequence having at least
about 80% sequence identity to SEQ ID NO:7, and/or an amino acid sequence having at least about
80% sequence identity to SEQ ID NO:8. In certain embodiments, the polypeptide comprises an
amino acid sequence having at least about 85%, at least about 90%, at least about 95%, at least about
97%, or at least about 99% sequence identity to SEQ ID NO:7. In certain embodiments, the
polypeptide comprises an amino acid sequence having at least about 85%, at least about 90%, at least
about 95%, at least about 97%, or at least about 99% sequence identity to SEQ ID NO:8. In certain
embodiments, the polypeptide comprises an amino acid sequence having at least about 95% sequence
identity to SEQ ID NO:7, and/or an amino acid sequence having at least about 95% sequence identity
to SEQ ID NO:8. In certain embodiments, the polypeptide comprises an amino acid sequence
comprising SEQ ID NO:7, and/or an amino acid sequence comprising SEQ ID NO:8.

[00169] In some embodiments, a FZD-binding agent comprises a polypeptide comprising a sequence
selected from the group consisting of: SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10,
SEQ ID NO:11, and SEQ ID NO:12.

[00170] In certain embodiments, a FZD-binding agent comprises the heavy chain variable region and
light chain variable region of the OMP-18RS5 antibody. In certain embodiments, a FZD-binding agent
comprises the heavy chain and light chain of the OMP-18RS5 antibody (with or without the leader

sequence).
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[00171] In certain embodiments, a FZD-binding agent comprises, consists essentially of, or consists
of, the antibody OMP-18RS.

[00172] In certain embodiments, a FZD-binding agent (e.g., antibody) competes for specific binding
to one or more human FZD proteins with an antibody that comprises a heavy chain variable region
comprising SEQ ID NO:7 and a light chain variable region comprising SEQ ID NO:8. In certain
embodiments, a FZD-binding agent (e.g., antibody) competes for specific binding to one or more
human FZD proteins with an antibody that comprises a heavy chain comprising SEQ ID NO:9 (with
or without the signal sequence) and a light chain comprising SEQ ID NO: 10 (with or without the
signal sequence). In certain embodiments, a FZD-binding agent (e.g., antibody) competes for specific
binding to one or more human FZD proteins with an antibody that comprises a heavy chain
comprising SEQ ID NO:11 and a light chain comprising SEQ ID NO:12. In certain embodiments, a
FZD-binding agent competes with antibody OMP-18RS for specific binding to one or more human
FZD proteins. In some embodiments, a FZD-binding agent or antibody competes for specific binding
to one or more human FZD proteins in an in vifro competitive binding assay.

[00173] In certain embodiments, a FZD-binding agent (e.g., an antibody) binds the same epitope, or
essentially the same epitope, on one or more human FZD proteins as an antibody of the invention. In
another embodiment, a FZD-binding agent is an antibody that binds an epitope on one or more human
FZD proteins that overlaps with the epitope on a FZD protein bound by an antibody of the invention.
In certain embodiments, a FZD-binding agent (e.g., an antibody) binds the same epitope, or
essentially the same epitope, on one or more FZD proteins as antibody OMP-18RS. In another
embodiment, the FZD-binding agent is an antibody that binds an epitope on one or more human FZD
proteins that overlaps with the epitope on a FZD protein bound by antibody OMP-18RS.

[00174] In certain embodiments, the Wnt pathway inhibitors are agents that bind one or more human
Wnt proteins. In certain embodiments, the agents specifically bind one, two, three, four, five, six,
seven, eight, nine, ten, or more Wnt proteins. In some embodiments, the Wnt-binding agents bind one
or more human Wnt proteins selected from the group consisting of Wntl, Wnt2, Wnt2b, Wnt3,
Wnt3a, Wnt4, Wnt5a, Wnt5b, Wnt6, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt9a, Wnt9b, Wnt10a,
Wntl10b, Wntl1, and Wnt16. In certain embodiments, a Wnt-binding agent binds one or more (or two
or more, three or more, four or more, five or more, etc.) Wnt proteins selected from the group
consisting of Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt10a, and
Wntl0b. In certain embodiments, the one or more (or two or more, three or more, four or more, five
or more, etc.) Wnt proteins are selected from the group consisting of Wntl, Wnt2, Wnt2b, Wnt3,
Wnt3a, Wnt8a, Wnt8b, Wntl0a, and Wntl0b.

[00175] In certain embodiments, the Wnt-binding agent is a Wnt antagonist. In certain embodiments,
the Wnt-binding agent is a Wnt pathway antagonist. In certain embodiments, the Wnt-binding agent
inhibits Wnt signaling. In some embodiments, the Wnt-binding agent inhibits canonical Wnt

signaling.
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[00176] In some embodiments, the Wnt-binding agent is an antibody. In some embodiments, the
Wnt-binding agent is a polypeptide. In certain embodiments, the Wnt-binding agent is an antibody or
a polypeptide comprising an antigen-binding site. In certain embodiments, an antigen-binding site of
a Wnt-binding antibody or polypeptide described herein is capable of binding (or binds) one, two,
three, four, five, or more human Wnt proteins. In certain embodiments, an antigen-binding site of the
Wnt-binding antibody or polypeptide is capable of specifically binding one, two, three, four, or five
human Wnt proteins selected from the group consisting of Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt7a,
Wnt7b, Wnt8a, Wnt8b, Wnt10a, and Wnt10b. Non-limiting examples of Wnt-binding agents can be
found in International Publication WO 2011/088127.

[00177] In certain embodiments, a Wnt-binding agent binds to the C-terminal cysteine rich domain of
one or more human Wnt proteins. In certain embodiments, the Wnt-binding agent binds a domain
within the one or more Wnt proteins selected from the group consisting of: SEQ ID NO:46 (Wntl),
SEQ ID NO:47 (Wnt2), SEQ ID NO:48 (Wnt2b), SEQ ID NO:49 (Wnt3), SEQ ID NO:50 (Wnt3a),
SEQ ID NO:51 (Wnt7a), SEQ ID NO:52 (Wnt7b), SEQ ID NO:53 (Wnt8a), SEQ ID NO:54 (Wnt8b),
SEQ ID NO:55 (Wnt10a), and SEQ ID NO:56 (Wnt10b).

[00178] In certain embodiments, the Wnt-binding agent binds one or more (e.g., two or more, three or
more, or four or more) Wnt proteins with a K, of about 1uM or less, about 100nM or less, about
40nM or less, about 20nM or less, or about 10nM or less. For example, in certain embodiments, a
Wnt-binding agent described herein that binds more than one Wnt protein, binds those Wnt proteins
with a Ky, of about 100nM or less, about 20nM or less, or about 10nM or less. In certain
embodiments, the Wnt-binding agent binds each of one or more (e.g., 1, 2, 3, 4, or 5) Wnt proteins
with a Ky, of about 40nM or less, wherein the Wnt proteins are selected from the group consisting of:
Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt10a, and Wnt10b. In some
embodiments, the Ky, of the binding agent (e.g., an antibody) to a Wnt protein is the Ky, determined
using a Wnt fusion protein comprising at least a portion of the Wnt C-terminal cysteine rich domain
immobilized on a Biacore chip.

[00179] In certain embodiments, the Wnt-binding agent binds one or more (for example, two or more,
three or more, or four or more) human Wnt proteins with an ECs, of about 1puM or less, about 100nM
or less, about 40nM or less, about 20nM or less, about 10nM or less, or about 1nM or less. In certain
embodiments, a Wnt-binding agent binds to more than one Wnt with an ECs, of about 40nM or less,
about 20nM or less, or about 10nM or less. In certain embodiments, the Wnt-binding agent has an
ECsp of about 20nM or less with respect to one or more (e.g., 1, 2, 3, 4, or 5) of Wnt proteins Wntl,
Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt4, Wnt5a, WntSb, Wnt6, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt9a,
Wnt9b, Wntl10a, Wntl10b, Wntl1, and/or Wnt16. In certain embodiments, the Wnt-binding agent has
an ECs of about 10nM or less with respect to one or more (e.g., 1, 2, 3, 4, or 5) of the following Wnt

proteins Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt8a, Wnt8b, Wnt10a, and/or Wnt10b.
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[00180] In certain embodiments, the Wnt pathway inhibitor is a Wnt-binding agent which is an
antibody. In some embodiments, the antibody is a recombinant antibody. In some embodiments, the
antibody is a monoclonal antibody. In some embodiments, the antibody is a chimeric antibody. In
some embodiments, the antibody is a humanized antibody. In some embodiments, the antibody is a
human antibody. In certain embodiments, the antibody is an IgG1 antibody. In certain embodiments,
the antibody is an IgG2 antibody. In certain embodiments, the antibody is an antibody fragment
comprising an antigen-binding site. In some embodiments, the antibody is monovalent, monospecific,
or bivalent. In some embodiments, the antibody is a bispecific antibody or a multispecific antibody.
In some embodiments, the antibody is conjugated to a cytotoxic moiety. In some embodiments, the
antibody is isolated. In some embodiments, the antibody is substantially pure.

[00181] The Wnt-binding agents (¢.g., antibodies) of the present invention can be assayed for specific
binding by any method known in the art as described herein for FZD-binding agents.

[00182] In certain embodiments, the Wnt-binding agent is a soluble receptor. In certain embodiments,
the Wnt-binding agent comprises the extracellular domain of a FZD receptor protein. In some
embodiments, the Wnt-binding agent comprises a Fri domain of a FZD protein. In some
embodiments, a soluble receptor comprising a FZD Fri domain can demonstrate altered biological
activity (e.g., increased protein half-life) compared to a soluble receptor comprising the entire FZD
ECD. Protein half-life can be further modified (i.e., increased) by covalent modification with
polyethylene glycol (PEG) or polyethylene oxide (PEO). In certain embodiments, the FZD protein is
a human FZD protein. In certain embodiments, the human FZD protein is FZD1, FZD2, FZD3,
FZD4, FZD5, FZD6, FZD7, FZDS8, FZD9, or FZD10. Non-limiting examples of soluble FZD
receptors can be found in U.S. Patent Nos. 7,723,477 and 7,947,277 and U.S. Patent Publication No.
2013/0034551.

[00183] The predicted Fri domains for each of the human FZD1-10 proteins are provided as SEQ ID
NOs:13-22. The predicted minimal Fri domains for each of the human FZD1-10 proteins are
provided as SEQ ID NOs:23-32. Those of skill in the art may differ in their understanding of the
exact amino acids corresponding to the various Fri domains. Thus, the N-terminus and/or C-terminus
of the domains outlined above and herein may extend or be shortened by 1, 2, 3,4,5,6,7,8, 9, or
even 10 amino acids.

[00184] In certain embodiments, the Wnt-binding agent comprises a Fri domain of a human FZD
protein, or a fragment or variant of the Fri domain that binds one or more human Wnt proteins. In
certain embodiments, the human FZD protein is FZD1, FZD2, FZD3, FZD4, FZDS5, FZD6, FZD7,
FZDS, FZD9, or FZD10. In certain embodiments, the human FZD protein is FZD4. In certain
embodiments, the human FZD protein is FZDS5. In certain embodiments, the human FZD protein is
FZD&. In certain embodiments, the human FZD protein is FZD10. In certain embodiments, the FZD
protein is FZD4 and the Wnt-binding agent comprises SEQ ID NO:16. In certain embodiments, the
FZD protein is FZDS5 and the Wnt-binding agent comprises SEQ ID NO:17. In certain embodiments,
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the FZD protein is FZD7 and the Wnt-binding agent comprises SEQ ID NO:19. In certain
embodiments, the FZD protein is FZD8 and the Wnt-binding agent comprises SEQ ID NO:20. In
certain embodiments, the FZD protein is FZD10 and the Wnt-binding agent comprises SEQ ID
NO:22. In certain embodiments, the FZD protein is FZDS8 and the Wnt-binding agent comprises SEQ
ID NO:33.

[00185] In some embodiments, the Wnt-binding agent comprises a Fri domain comprising the
minimal Fri domain of FZD1 (SEQ ID NO:23), the minimal Fri domain of FZD2 (SEQ ID NO:24),
the minimal Fri domain of FZD3 (SEQ ID NO:25), the minimal Fri domain of FZD4 (SEQ ID
NO:26), the minimal Fri domain of FZDS5 (SEQ ID NO:27), the minimal Fri domain of FZD6 (SEQ
1D NO:28), the minimal Fri domain of FZD7 (SEQ ID NO:29), the minimal Fri domain of FZD§
(SEQ ID NO:30), the minimal Fri domain of FZD9 (SEQ ID NO:31), or the minimal Fri domain of
FZD10 (SEQ ID NO:32). In some embodiments, the Wnt-binding agent comprises a Fri domain
comprising the minimal Fri domain of FZD8 (SEQ ID NO:30).

[00186] In some embodiments, the Wnt-binding agent comprises a Fri domain consisting essentially
of the Fri domain of FZD1, the Fri domain of FZD2, the Fri domain of FZD3, the Fri domain of
FZD4, the Fri domain of FZD5, the Fri domain of FZD6, the Fri domain of FZD7, the Fri domain of
FZDS, the Fri domain of FZD9, or the Fri domain of FZD10. In some embodiments, the Wnt-binding
agent comprises a Fri domain consisting essentially of the Fri domain of FZDS.

[00187] In some embodiments, the Wnt-binding agent comprises a sequence selected from the group
consisting of: SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ
ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ 1D NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ
ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ 1D NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ
ID NO:30, SEQ ID NO:31, SEQ ID NO:32, and SEQ ID NO:33. In some embodiments, the Wnt-
binding agent comprises a Fri domain consisting essentially of SEQ ID NO:20. In some
embodiments, the Wnt-binding agent comprises a Fri domain consisting essentially of SEQ ID
NO:33.

[00188] In certain embodiments, the Wnt-binding agent comprises a variant of any one of the
aforementioned FZD Fri domain sequences that comprises one or more (e.g., one, two, three, four,
five, six, seven, eight, nine, ten, ¢tc.) conservative substitutions and is capable of binding Wnt
protein(s).

[00189] In certain embodiments, a Wnt-binding agent, such as an agent comprising a Fri domain of a
human FZD receptor, further comprises a non-FZD polypeptide. In some embodiments, a FZD
soluble receptor may include FZD ECD or Fri domains linked to other non-FZD functional and
structural polypeptides including, but not limited to, a human Fc region, protein tags (e.g., myc,
FLAG, GST), other endogenous proteins or protein fragments, or any other useful protein sequence
including any linker region between a FZD ECD or Fri domain and a second polypeptide. In certain

embodiments, the non-FZD polypeptide comprises a human Fc region. The Fc region can be obtained

48



WO 2015/084808 PCT/US2014/068097

from any of the classes of immunoglobulin, 1gG, IgA, IgM, IgD and IgE. In some embodiments, the
Fc region is a human IgG1 Fc region. In some embodiments, the Fc region is a human IgG2 Fc
region. In some embodiments, the Fc region is a wild-type Fc region. In some embodiments, the Fc
region is a mutated Fc region. In some embodiments, the Fc region is truncated at the N-terminal end
byl1,2,3,4,5,6,7,8,9, or 10 amino acids, (¢.g., in the hinge domain). In some embodiments, an
amino acid in the hinge domain is changed to hinder undesirable disulfide bond formation. In some
embodiments, a cysteine is replaced with a serine to hinder or block undesirable disulfide bond
formation. In some embodiments, the Fc region is truncated at the C-terminal end by 1, 2, 3, or more
amino acids. In some embodiments, the Fc region is truncated at the C-terminal end by 1 amino acid.
In certain embodiments, the non-FZD polypeptide comprises SEQ ID NO:34, SEQ ID NO:35, SEQ
1D NO:36, SEQ ID NO:37, or SEQ ID NO:38. In certain embodiments, the non-FZD polypeptide
consists essentially of SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID
NO:38. In certain embodiments, the non-FZD polypeptide consists essentially of SEQ ID NO:36 or
SEQ ID NO:37.

[00190] In certain embodiments, a Wnt-binding agent is a fusion protein comprising at least a minimal
Fri domain of a FZD receptor and a Fc region. As used herein, a “fusion protein” is a hybrid protein
expressed by a nucleic acid molecule comprising nucleotide sequences of at least two genes. In some
embodiments, the C-terminus of the first polypeptide is linked to the N-terminus of the
immunoglobulin Fc¢ region. In some embodiments, the first polypeptide (e.g., a FZD Fri domain) is
directly linked to the Fc region (i.c. without an intervening linker). In some embodiments, the first
polypeptide is linked to the Fc region via a linker.

[00191] As used herein, the term “linker” refers to a linker inserted between a first polypeptide (e.g., a
FZD component) and a second polypeptide (e.g., a Fc region). In some embodiments, the linker is a
peptide linker. Linkers should not adversely affect the expression, secretion, or bioactivity of the
polypeptide. Linkers should not be antigenic and should not elicit an immune response. Suitable
linkers are known to those of skill in the art and often include mixtures of glycine and serine residues
and often include amino acids that are sterically unhindered. Other amino acids that can be
incorporated into useful linkers include threonine and alanine residues. Linkers can range in length,
for example from 1-50 amino acids in length, 1-22 amino acids in length, 1-10 amino acids in length,
1-5 amino acids in length, or 1-3 amino acids in length. Linkers may include, but are not limited to,
SerGly, GGSG, GSGS, GGGS, S(GGS)n where n is 1-7, GRA, poly(Gly), poly(Ala), ESGGGGVT
(SEQ ID NO:57), LESGGGGVT (SEQ ID NO:58), GRAQVT (SEQ ID NO:59), WRAQVT (SEQ ID
NO:60), and ARGRAQVT (SEQ ID NO:61). As used herein, a “linker” is an intervening peptide
sequence that does not include amino acid residues from either the C-terminus of the first polypeptide
(e.g., a FZD Fri domain) or the N-terminus of the second polypeptide (e.g., the Fc region).

[00192] In some embodiments, the Wnt-binding agent comprises a FZD Fri domain, a Fc region, and

a linker connecting the FZD Fri domain to the Fc region. In some embodiments, the FZD Fri domain
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comprises SEQ ID NO:20, SEQ ID NO:30, or SEQ ID NO:33. In some embodiments, the linker
comprises ESGGGGVT (SEQ ID NO:57) or LESGGGGVT (SEQ ID NO:58).

[00193] In some embodiments, the Wnt-binding agent comprises a first polypeptide comprising SEQ
ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ
ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ 1D NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ
ID NO:31, SEQ ID NO:32, or SEQ ID NO:33; and a second polypeptide comprising SEQ ID NO:34,
SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38, wherein the first polypeptide is
directly linked to the second polypeptide. In some embodiments, the Wnt-binding agent comprises a
first polypeptide comprising SEQ ID NO:20 and a second polypeptide comprising SEQ ID NO:34,
SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38. In some embodiments, the Wnt-
binding agent comprises a first polypeptide comprising SEQ ID NO:20 and a second polypeptide
comprising SEQ ID NO:36 or SEQ ID NO:37. In some embodiments, the Wnt-binding agent
comprises a first polypeptide consisting essentially of SEQ ID NO:20 and a second polypeptide
consisting essentially of SEQ ID NO:36 or SEQ ID NO:37. In some embodiments, the Wnt-binding
agent comprises a first polypeptide comprising SEQ ID NO:30 and a second polypeptide comprising
SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38. In some
embodiments, the Wnt-binding agent comprises a first polypeptide comprising SEQ ID NO:30 and a
second polypeptide comprising SEQ ID NO:36 or SEQ ID NO:37. In some embodiments, the Wnt-
binding agent comprises a first polypeptide comprising SEQ ID NO:33 and a second polypeptide
comprising SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38. In
some embodiments, the Wnt-binding agent comprises a first polypeptide comprising SEQ ID NO:33
and a second polypeptide comprising SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:35. In some
embodiments, the Wnt-binding agent comprises a first polypeptide consisting essentially of SEQ ID
NO:33 and a second polypeptide consisting essentially of SEQ ID NO:36, SEQ ID NO:37, or SEQ ID
NO:35.

[00194] In some embodiments, the Wnt-binding agent comprises a first polypeptide comprising SEQ
ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ
ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ 1D NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ
ID NO:31, SEQ ID NO:32, or SEQ ID NO:33; and a second polypeptide comprising SEQ ID NO:34,
SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38, wherein the first polypeptide is
connected to the second polypeptide by a linker. In some embodiments, the Wnt-binding agent
comprises a first polypeptide comprising SEQ ID NO:20 and a second polypeptide comprising SEQ
ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38. In some
embodiments, the Wnt-binding agent comprises a first polypeptide comprising SEQ ID NO:20 and a
second polypeptide comprising SEQ ID NO:36 or SEQ ID NO:37. In some embodiments, the Wnt-
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binding agent comprises a first polypeptide consisting essentially of SEQ ID NO:20 and a second
polypeptide consisting essentially of SEQ ID NO:36 or SEQ ID NO:37. In some embodiments, the
Wnt-binding agent comprises a first polypeptide comprising SEQ ID NO:30 and a second polypeptide
comprising SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38. In
some embodiments, the Wnt-binding agent comprises a first polypeptide comprising SEQ 1D NO:33
and a second polypeptide comprising SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID
NO:37, or SEQ ID NO:38. In some embodiments, the Wnt-binding agent comprises a first
polypeptide comprising SEQ ID NO:33 and a second polypeptide comprising SEQ ID NO:36, SEQ
ID NO:37, or SEQ ID NO:35. In some embodiments, the Wnt-binding agent comprises a first
polypeptide consisting essentially of SEQ ID NO:33 and a second polypeptide consisting essentially
of SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:35.

[00195] In some embodiments, the Wnt-binding agent comprises a first polypeptide that is at least
95% identical to SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23,
SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29,
SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, or SEQ ID NO:33; and a second polypeptide
comprising SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38,
wherein the first polypeptide is directly linked to the second polypeptide. In some embodiments, the
Wnt-binding agent comprises a first polypeptide that is at least 95% identical to SEQ ID NO:20 and a
second polypeptide comprising SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or
SEQ ID NO:38. In some embodiments, the Wnt-binding agent comprises a first polypeptide that is at
least 95% identical to SEQ ID NO:30 and a second polypeptide comprising SEQ ID NO:34, SEQ ID
NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38. In some embodiments, the Wnt-binding
agent comprises a first polypeptide that is at least 95% identical to SEQ ID NO:33 and a second
polypeptide comprising SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID
NO:38.

[00196] In some embodiments, the Wnt-binding agent comprises a first polypeptide that is at least
95% identical to SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17,
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23,
SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29,
SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, or SEQ ID NO:33; and a second polypeptide
comprising SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38,
wherein the first polypeptide is connected to the second polypeptide by a linker. In some
embodiments, the Wnt-binding agent comprises a first polypeptide that is at least 95% identical to
SEQ ID NO:20 and a second polypeptide comprising SEQ ID NO:34, SEQ ID NO:35, SEQ ID
NO:36, SEQ ID NO:37, or SEQ ID NO:38. In some embodiments, the Wnt-binding agent comprises
a first polypeptide that is at least 95% identical to SEQ ID NO:30 and a second polypeptide
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comprising SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, or SEQ ID NO:38. In
some embodiments, the Wnt-binding agent comprises a first polypeptide that is at least 95% identical
to SEQ ID NO:33 and a second polypeptide comprising SEQ 1D NO:34, SEQ ID NO:35, SEQ ID
NO:36, SEQ ID NO:37, or SEQ ID NO:38.

[00197] FZD proteins contain a signal sequence that directs the transport of the proteins. Signal
sequences (also referred to as signal peptides or leader sequences) are located at the N-terminus of
nascent polypeptides. They target the polypeptide to the endoplasmic reticulum and the proteins are
sorted to their destinations, for example, to the inner space of an organelle, to an interior membrane,
to the cell outer membrane, or to the cell exterior via secretion. Most signal sequences are cleaved
from the protein by a signal peptidase after the proteins are transported to the endoplasmic reticulum.
The cleavage of the signal sequence from the polypeptide usually occurs at a specific site in the amino
acid sequence and is dependent upon amino acid residues within the signal sequence. Although there
is usually one specific cleavage site, more than one cleavage site may be recognized and/or used by a
signal peptidase resulting in a non-homogenous N-terminus of the polypeptide. For example, the use
of different cleavage sites within a signal sequence can result in a polypeptide expressed with
different N-terminal amino acids. Accordingly, in some embodiments, the polypeptides described
herein may comprise a mixture of polypeptides with different N-termini. In some embodiments, the
N-termini differ in length by 1, 2, 3,4, 5, 6, 7, 8, 9, 10, or more amino acids. In some embodiments,
the N-termini differ in length by 1, 2, 3, 4, or 5 amino acids. In some embodiments, the polypeptide is
substantially homogeneous, i.e., the polypeptides have the same N-terminus. In some embodiments,
the signal sequence of the polypeptide comprises one or more (e.g., one, two, three, four, five, six,
seven, eight, nine, ten, etc.) amino acid substitutions and/or deletions. In some embodiments, the
signal sequence of the polypeptide comprises amino acid substitutions and/or deletions that allow one
cleavage site to be dominant, thereby resulting in a substantially homogeneous polypeptide with one
N-terminus.

[00198] In some embodiments, the Wnt-binding agent comprises an amino acid sequence selected
from the group consisting of: SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ
1D NO:43, SEQ ID NO:44, and SEQ ID NO:45.

[00199] In certain embodiments, the Wnt-binding agent comprises the sequence of SEQ ID NO:39. In
certain embodiments, the agent comprises the sequence of SEQ ID NO:39, comprising one or more
(e.g., one, two, three, four, five, six, seven, eight, nine, ten, etc.) conservative substitutions. In certain
embodiments, the agent comprises a sequence having at least about 90%, about 95%, or about 98%
sequence identity with SEQ ID NO:39. In certain embodiments, the variants of SEQ ID NO:39
maintain the ability to bind one or more human Wnt proteins.

[00200] In certain embodiments, the Wnt-binding agent comprises the sequence of SEQ ID NO:40. In
some embodiments, the Wnt-binding agent is SEQ ID NO:40. In certain alternative embodiments, the

agent comprises the sequence of SEQ ID NO:40, comprising one or more (e.g., one, two, three, four,
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five, six, seven, eight, nine, ten, etc.) conservative substitutions. In certain embodiments, the agent
comprises a sequence having at least about 90%, about 95%, or about 98% sequence identity with
SEQ ID NO:40. In certain embodiments, the variants of SEQ ID NO:40 maintain the ability to bind
one or more human Wnt proteins.

[00201] In certain embodiments, the Wnt-binding agent comprises the sequence of SEQ ID NO:41. In
some embodiments, the Wnt-binding agent is SEQ ID NO:41. In certain alternative embodiments, the
agent comprises the sequence of SEQ ID NO:41, comprising one or more (e.g., one, two, three, four,
five, six, seven, eight, nine, ten, ¢tc.) conservative substitutions. In certain embodiments, the agent
comprises a sequence having at least about 90%, about 95%, or about 98% sequence identity with
SEQ ID NO:41. In certain embodiments, the variants of SEQ ID NO:41 maintain the ability to bind
one or more human Wnt proteins.

[00202] In some embodiments, the Wnt-binding agent is OMP-54F28.

[00203] In certain embodiments, a Wnt-binding agent is a polypeptide comprising an amino acid
sequence selected from the group consisting of: SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41,
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, and SEQ ID NO:45. In certain embodiments, the
polypeptide comprises an amino acid sequence selected from the group consisting of SEQ ID NO:39,
SEQ ID NO:40, and SEQ ID NO:41. In some embodiments, a polypeptide consists essentially of an
amino acid sequence selected from the group consisting of: SEQ ID NO:39, SEQ ID NO:40, and SEQ
ID NO:41. In certain embodiments, the polypeptide comprises the amino acid sequence of SEQ ID
NO:39. In some embodiments, the polypeptide comprises the amino acid sequence of SEQ ID
NO:40. In certain embodiments, the polypeptide comprises the amino acid sequence of SEQ ID
NO:41. In certain embodiments, the polypeptide comprises the amino acid sequence of SEQ ID
NO:42. In certain embodiments, the polypeptide comprises the amino acid sequence of SEQ ID
NO:43. In certain embodiments, the polypeptide comprises the amino acid sequence of SEQ ID
NO:44. In certain embodiments, the polypeptide comprises the amino acid sequence of SEQ ID
NO:45.

[00204] In some embodiments, the polypeptide is a substantially purified polypeptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:39, SEQ ID NO:40, and SEQ
ID NO:41. In some embodiments, the polypeptide is a substantially purified polypeptide comprising
SEQ ID NO:41. In certain embodiments, the substantially purified polypeptide consists of at least
90% of a polypeptide that has an N-terminal sequence of ASA. In some embodiments, the nascent
polypeptide comprises a signal sequence that results in a substantially homogeneous polypeptide
product with one N-terminal sequence.

[00205] In certain embodiments, a Wnt-binding agent comprises a Fc region of an immunoglobulin.
Those skilled in the art will appreciate that some of the binding agents of this invention will comprise
fusion proteins in which at least a portion of the Fc region has been deleted or otherwise altered so as

to provide desired biochemical characteristics, such as increased cancer cell localization, increased
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tumor penetration, reduced serum half-life, or increased serum half-life, when compared with a fusion
protein of approximately the same immunogenicity comprising a native or unaltered constant region.
Modifications to the Fc region may include additions, deletions, or substitutions of one or more amino
acids in one or more domains. The modified fusion proteins disclosed herein may comprise
alterations or modifications to one or more of the two heavy chain constant domains (CH2 or CH3) or
to the hinge region. In other embodiments, the entire CH2 domain may be removed (ACH2
constructs). In some embodiments, the omitted constant region domain is replaced by a short amino
acid spacer (e.g., 10 aa residues) that provides some of the molecular flexibility typically imparted by
the absent constant region domain.

[00206] In some embodiments, the modified fusion proteins are engineered to link the CH3 domain
directly to the hinge region. In other embodiments, a peptide spacer is inserted between the hinge
region and the modified CH2 and/or CH3 domains. For example, constructs may be expressed
wherein the CH2 domain has been deleted and the remaining CH3 domain (modified or unmodified)
is joined to the hinge region with a 5-20 amino acid spacer. Such a spacer may be added to ensure
that the regulatory elements of the constant domain remain free and accessible or that the hinge region
remains flexible. However, it should be noted that amino acid spacers may, in some cases, prove to
be immunogenic and elicit an unwanted immune response against the construct. Accordingly, in
certain embodiments, any spacer added to the construct will be relatively non-immunogenic so as to
maintain the desired biological qualities of the fusion protein.

[00207] In some embodiments, the modified fusion proteins may have only a partial deletion of a
constant domain or substitution of a few or even a single amino acid. For example, the mutation of a
single amino acid in selected areas of the CH2 domain may be enough to substantially reduce Fc
binding and thereby increase cancer cell localization and/or tumor penetration. Similarly, it may be
desirable to simply delete that part of one or more constant region domains that control a specific
effector function (e.g., complement C1q binding). Such partial deletions of the constant regions may
improve selected characteristics of the binding agent (e.g., serum half-life) while leaving other
desirable functions associated with the subject constant region domain intact. Moreover, as alluded to
above, the constant regions of the disclosed fusion proteins may be modified through the mutation or
substitution of one or more amino acids that enhances the profile of the resulting construct. In this
respect it may be possible to disrupt the activity provided by a conserved binding site (e.g., Fc
binding) while substantially maintaining the configuration and immunogenic profile of the modified
fusion protein. In certain embodiments, the modified fusion proteins comprise the addition of one or
more amino acids to the constant region to enhance desirable characteristics such as decreasing or
increasing effector function, or provide for more cytotoxin or carbohydrate attachment sites.

[00208] It is known in the art that the constant region mediates several effector functions. For
example, binding of the C1 component of complement to the Fc region of IgG or IgM antibodies

(bound to antigen) activates the complement system. Activation of complement is important in the
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opsonization and lysis of cell pathogens. The activation of complement also stimulates the
inflammatory response and can also be involved in autoimmune hypersensitivity. In addition, the Fc
region of an immunoglobulin can bind to a cell expressing a Fc receptor (FcR). There are a number
of Fc receptors which are specific for different classes of antibody, including IgG (gamma receptors),
1gE (epsilon receptors), IgA (alpha receptors) and IgM (mu receptors). Binding of antibody to Fc
receptors on cell surfaces triggers a number of important and diverse biological responses including
engulfment and destruction of antibody-coated particles, clearance of immune complexes, lysis of
antibody-coated target cells by killer cells, release of inflammatory mediators, placental transfer, and
control of immunoglobulin production.

[00209] In some embodiments, the modified fusion proteins provide for altered effector functions that,
in turn, affect the biological profile of the administered agent. For example, in some embodiments,
the deletion or inactivation (through point mutations or other means) of a constant region domain may
reduce Fc receptor binding of the circulating modified agent, thereby increasing cancer cell
localization and/or tumor penetration. In other embodiments, the constant region modifications
increase or reduce the serum half-life of the agent. In some embodiments, the constant region is
modified to eliminate disulfide linkages or oligosaccharide moieties.

[00210] In certain embodiments, a modified fusion protein does not have one or more effector
functions normally associated with an Fc region. In some embodiments, the agent has no antibody-
dependent cell-mediated cytotoxicity (ADCC) activity, and/or no complement-dependent cytotoxicity
(CDC) activity. In certain embodiments, the agent does not bind to the Fc receptor and/or
complement factors. In certain embodiments, the agent has no effector function.

[00211] In some embodiments, the Wnt-binding agent (e.g., a soluble receptor) described herein is
modified to reduce immunogenicity. In general, immune responses against completely normal human
proteins are rare when these proteins are used as therapeutics. However, although many fusion
proteins comprise polypeptides sequences that are the same as the sequences found in nature, several
therapeutic fusion proteins have been shown to be immunogenic in mammals. In some studies, a
fusion protein comprising a linker has been found to be more immunogenic than a fusion protein that
does not contain a linker. Accordingly, in some embodiments, the polypeptides of the invention are
analyzed by computation methods to predict immunogenicity. In some embodiments, the
polypeptides are analyzed for the presence of T-cell and/or B-cell epitopes. If any T-cell or B-cell
epitopes are identified and/or predicted, modifications to these regions (e.g., amino acid substitutions)
may be made to disrupt or destroy the epitopes. Various algorithms and software that can be used to
predict T-cell and/or B-cell epitopes are known in the art. For example, the software programs
SYFPEITHI, HLA Bind, PEPVAC, RANKPEP, DiscoTope, ElliPro, and Antibody Epitope
Prediction are all publicly available.

[00212] In some embodiments, a cell producing any of the Wnt-binding agents (e.g., soluble

receptors) or polypeptides described herein is provided. In some embodiments, a composition
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comprising any of the Wnt-binding agents (e.g., soluble receptors) or polypeptides described herein is
provided. In some embodiments, the composition comprises a polypeptide wherein at least 80%,
90%, 95%, 97%, 98%, or 99% of the polypeptide has an N-terminal sequence of ASA. In some
embodiments, the composition comprises a polypeptide wherein 100% of the polypeptide has an N-
terminal sequence of ASA. In some embodiments, the composition comprises a polypeptide wherein
at least 80% of the polypeptide has an N-terminal sequence of ASA. In some embodiments, the
composition comprises a polypeptide wherein at least 90% of the polypeptide has an N-terminal
sequence of ASA. In some embodiments, the composition comprises a polypeptide wherein at least
95% of the polypeptide has an N-terminal sequence of ASA.

[00213] The polypeptides described herein can be recombinant polypeptides, natural polypeptides, or
synthetic polypeptides. It will be recognized in the art that some amino acid sequences of the
invention can be varied without significant effect on the structure or function of the protein. If such
differences in sequence are contemplated, it should be remembered that there will be critical areas on
the protein which determine activity. Thus, the invention further includes variations of the
polypeptides which show substantial activity or which include regions of FZD proteins, such as the
protein portions discussed herein. Such mutants include deletions, insertions, inversions, repeats, and
type substitutions.

[00214] Of course, the number of amino acid substitutions a skilled artisan would make depends on
many factors, including those described above. In certain embodiments, the number of substitutions
for any given soluble receptor polypeptide will not be more than 50, 40, 30, 25, 20, 15, 10, 5 or 3.
[00215] Fragments or portions of the polypeptides of the present invention can be employed for
producing the corresponding full-length polypeptide by peptide synthesis; therefore, the fragments
can be employed as intermediates for producing the full-length polypeptides. These fragments or
portion of the polypeptides can also be referred to as “protein fragments” or “polypeptide fragments”.
[00216] A “protein fragment” of this invention is a portion or all of a protein which is capable of
binding to one or more human Wnt proteins or one or more human FZD proteins. In some
embodiments, the fragment has a high affinity for one or more human Wnt proteins. In some
embodiments, the fragment has a high affinity for one or more human FZD proteins. Some fragments
of Wnt-binding agents described herein are protein fragments comprising at least part of the
extracellular portion of a FZD protein linked to at least part of a constant region of an
immunoglobulin (e.g., a Fc region). The binding affinity of the protein fragment can be in the range
of about 10™"" to 10"M, although the affinity can vary considerably with fragments of different sizes,
ranging from 107 to 10"°M. In some embodiments, the fragment is about 100 to about 200 amino
acids in length and comprises a binding domain linked to at least part of a constant region of an
immunoglobulin.

[00217] In some embodiments, the Wnt pathway inhibitors are polyclonal antibodies. Polyclonal

antibodies can be prepared by any known method. In some embodiments, polyclonal antibodies are
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raised by immunizing an animal (e.g., a rabbit, rat, mouse, goat, donkey) by multiple subcutaneous or
intraperitoneal injections of an antigen of interest (e.g., a purified peptide fragment, full-length
recombinant protein, or fusion protein). The antigen can be optionally conjugated to a carrier such as
keyhole limpet hemocyanin (KLH) or serum albumin. The antigen (with or without a carrier protein)
is diluted in sterile saline and usually combined with an adjuvant (e.g., Complete or Incomplete
Freund’s Adjuvant) to form a stable emulsion. After a sufficient period of time, polyclonal antibodies
are recovered from blood and/or ascites of the immunized animal. The polyclonal antibodies can be
purified from serum or ascites according to standard methods in the art including, but not limited to,
affinity chromatography, ion-exchange chromatography, gel electrophoresis, and dialysis.

[00218] In some embodiments, the Wnt pathway inhibitors are monoclonal antibodies. Monoclonal
antibodies can be prepared using hybridoma methods known to one of skill in the art (see e.g., Kohler
and Milstein, 1975, Nature, 256:495-497). In some embodiments, using the hybridoma method, a
mouse, hamster, or other appropriate host animal, is immunized as described above to elicit from
lymphocytes the production of antibodies that will specifically bind the immunizing antigen. In some
embodiments, lymphocytes can be immunized in vitro. In some embodiments, the immunizing
antigen can be a human protein or a portion thereof. In some embodiments, the immunizing antigen
can be a mouse protein or a portion thereof.

[00219] Following immunization, lymphocytes are isolated and fused with a suitable myeloma cell
line using, for example, polyethylene glycol, to form hybridoma cells that can then be selected away
from unfused lymphocytes and myeloma cells. Hybridomas that produce monoclonal antibodies
directed specifically against a chosen antigen may be identified by a variety of methods including, but
not limited to, immunoprecipitation, immunoblotting, and in vitro binding assay (e.g., flow cytometry,
FACS, ELISA, and radioimmunoassay). The hybridomas can be propagated either in in vitro culture
using standard methods (J.W. Goding, 1996, Monoclonal Antibodies: Principles and Practice, 3rd
Edition, Academic Press, San Diego, CA) or in vivo as ascites tumors in an animal. The monoclonal
antibodies can be purified from the culture medium or ascites fluid according to standard methods in
the art including, but not limited to, affinity chromatography, ion-exchange chromatography, gel
electrophoresis, and dialysis.

[00220] In certain embodiments, monoclonal antibodies can be made using recombinant DNA
techniques as known to one skilled in the art. The polynucleotides encoding a monoclonal antibody
are isolated from mature B-cells or hybridoma cells, such as by RT-PCR using oligonucleotide
primers that specifically amplify the genes encoding the heavy and light chains of the antibody, and
their sequence is determined using conventional techniques. The isolated polynucleotides encoding
the heavy and light chains are then cloned into suitable expression vectors which produce the
monoclonal antibodies when transfected into host cells such as E. coli, simian COS cells, Chinese

hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin proteins.
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In other embodiments, recombinant monoclonal antibodies, or fragments thereof, can be isolated from
phage display libraries.

[00221] The polynucleotide(s) encoding a monoclonal antibody can further be modified in a number
of different manners using recombinant DNA technology to generate alternative antibodies. In some
embodiments, the constant domains of the light and heavy chains of, for example, a mouse
monoclonal antibody can be substituted for those regions of, for example, a human antibody to
generate a chimeric antibody, or for a non-immunoglobulin polypeptide to generate a fusion antibody.
In some embodiments, the constant regions are truncated or removed to generate the desired antibody
fragment of a monoclonal antibody. Site-directed or high-density mutagenesis of the variable region
can be used to optimize specificity, affinity, etc. of a monoclonal antibody.

[00222] In some embodiments, the Wnt pathway inhibitor is a humanized antibody. Typically,
humanized antibodies are human immunoglobulins in which amino acid residues of the CDRs are
replaced by amino acid residues of a CDR from an immunoglobulin of a non-human species (e.g.,
mouse, rat, rabbit, hamster, etc.) that have the desired specificity, affinity, and/or binding capability
using methods known to one skilled in the art. In some embodiments, Fv framework region amino
acid residues of a human immunoglobulin are replaced with corresponding amino acid residues from
an antibody of a non-human species that has the desired specificity, affinity, and/or binding capability.
In some embodiments, the humanized antibody can be further modified by the substitution of
additional amino acid residues either in the Fv framework region and/or within the replaced non-
human amino acid residues to refine and optimize antibody specificity, affinity, and/or capability. In
general, the humanized antibody will comprise substantially all of at least one, and typically two,
variable domain regions containing all, or substantially all, of the CDRs that correspond to the non-
human immunoglobulin whereas all, or substantially all, of the framework regions are those of a
human immunoglobulin sequence. In some embodiments, the humanized antibody can also comprise
at least a portion of an immunoglobulin constant region or domain (Fc), typically that of a human
immunoglobulin. In certain embodiments, such humanized antibodies are used therapeutically
because they may reduce antigenicity and HAMA (human anti-mouse antibody) responses when
administered to a human subject. Methods used to generate humanized antibodies are well known in
the art.

[00223] In certain embodiments, the Wnt pathway inhibitor is a human antibody. Human antibodies
can be directly prepared using various techniques known in the art. In some embodiments,
immortalized human B lymphocytes immunized in vitro or isolated from an immunized individual
that produces an antibody directed against a target antigen can be generated. In some embodiments,
the human antibody can be selected from a phage library, where that phage library expresses human
antibodies. Alternatively, phage display technology can be used to produce human antibodies and
antibody fragments in vitro, from immunoglobulin variable domain gene repertoires from

unimmunized donors. Techniques for the generation and use of antibody phage libraries are well-
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known in the art. Affinity maturation strategies including, but not limited to, chain shuffling (Marks
etal., 1992, Bio/Technology, 10:779-783) and site-directed mutagenesis, are known in the art and may
be employed to generate high affinity human antibodies.

[00224] In some embodiments, human antibodies can be made in transgenic mice that contain human
immunoglobulin loci. These mice are capable, upon immunization, of producing the full repertoire of
human antibodies in the absence of endogenous immunoglobulin production. This approach is
described in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; and 5,661,016.
[00225] This invention also encompasses bispecific antibodies that specifically recognize at least one
human FZD protein or at least one Wnt protein. Bispecific antibodies are capable of specifically
recognizing and binding at least two different epitopes. The different epitopes can either be within the
same molecule (e.g., two different epitopes on human FZDS5) or on different molecules (e.g., one
epitope on FZDS and a different epitope on a second protein). In some embodiments, the bispecific
antibodies are monoclonal human or humanized antibodies. In some embodiments, the antibodies can
specifically recognize and bind a first antigen target, (e.g., a FZD protein) as well as a second antigen
target, such as an effector molecule on a leukocyte (e.g., CD2, CD3, CD28, CD80, or CD&6) or a Fc
receptor (e.g., CD64, CD32, or CD16) so as to focus cellular defense mechanisms to the cell
expressing the first antigen target. In some embodiments, the antibodies can be used to direct
cytotoxic agents to cells which express a particular target antigen. These antibodies possess an
antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide chelator, such as
EOTUBE, DPTA, DOTA, or TETA.

[00226] Bispecific antibodies can be intact antibodies or antibody fragments. Antibodies with more
than two valencies are also contemplated. For example, trispecific antibodies can be prepared (Tutt et
al., 1991, J. Immunol., 147:60). Thus, in certain embodiments the antibodies are multispecific.
Techniques for making bispecific and multispecific antibodies are known by those skilled in the art.
[00227] In certain embodiments, the antibodies (or other polypeptides) described herein may be
monospecific. For example, in certain embodiments, each of the one or more antigen-binding sites
that an antibody contains is capable of binding (or binds) a homologous epitope on different proteins.
In certain embodiments, an antigen-binding site of a monospecific antibody described herein is
capable of binding (or binds), for example, FZDS and FZD7 (i.c., the same epitope is found on both
FZDS5 and FZD7 proteins).

[00228] In certain embodiments, the Wnt pathway inhibitor is an antibody fragment comprising an
antigen-binding site. Antibody fragments may have different functions or capabilities than intact
antibodies; for example, antibody fragments can have increased tumor penetration. Various
techniques are known for the production of antibody fragments including, but not limited to,
proteolytic digestion of intact antibodies. In some embodiments, antibody fragments include a F(ab')2
fragment produced by pepsin digestion of an antibody molecule. In some embodiments, antibody

fragments include a Fab fragment generated by reducing the disulfide bridges of an F(ab')2 fragment.
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In other embodiments, antibody fragments include a Fab fragment generated by the treatment of the
antibody molecule with papain and a reducing agent. In certain embodiments, antibody fragments are
produced recombinantly. In some embodiments, antibody fragments include Fv or single chain Fv
(scFv) fragments. Fab, Fv, and scFv antibody fragments can be expressed in and secreted from E. coli
or other host cells, allowing for the production of large amounts of these fragments. In some
embodiments, antibody fragments are isolated from antibody phage libraries as discussed herein. For
example, methods can be used for the construction of Fab expression libraries to allow rapid and
effective identification of monoclonal Fab fragments with the desired specificity for a FZD or Wnt
protein or derivatives, fragments, analogs or homologs thereof. In some embodiments, antibody
fragments are linear antibody fragments. In certain embodiments, antibody fragments are
monospecific or bispecific. In certain embodiments, the Wnt pathway inhibitor is a scFv. Various
techniques can be used for the production of single-chain antibodies specific to one or more human
FZD proteins or one or more human Wnt proteins.

[00229] It can further be desirable, especially in the case of antibody fragments, to modify an antibody
in order to increase its serum half-life. This can be achieved, for example, by incorporation of a
salvage receptor binding epitope into the antibody fragment by mutation of the appropriate region in
the antibody fragment or by incorporating the epitope into a peptide tag that is then fused to the
antibody fragment at either end or in the middle (e.g., by DNA or peptide synthesis). In some
embodiments, an antibody is modified to decrease its serum half-life.

[00230] Heteroconjugate antibodies are also within the scope of the present invention.
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies have,
for example, been proposed to target immune cells to unwanted cells. It is also contemplated that the
heteroconjugate antibodies can be prepared in vifro using known methods in synthetic protein
chemistry, including those involving crosslinking agents. For example, immunotoxins can be
constructed using a disulfide exchange reaction or by forming a thioether bond. Examples of suitable
reagents for this purpose include iminothiolate and methyl-4-mercaptobutyrimidate.

[00231] For the purposes of the present invention, it should be appreciated that modified antibodies
can comprise any type of variable region that provides for the association of the antibody with the
target (i.e., a human FZD protein or a human Wnt protein). In this regard, the variable region may
comprise or be derived from any type of mammal that can be induced to mount a humoral response
and generate immunoglobulins against the desired tumor-associated antigen. As such, the variable
region of the modified antibodies can be, for example, of human, murine, non-human primate (e.g.
cynomolgus monkeys, macaques, etc.) or rabbit origin. In some embodiments, both the variable and
constant regions of the modified immunoglobulins are human. In other embodiments, the variable
regions of compatible antibodies (usually derived from a non-human source) can be engineered or

specifically tailored to improve the binding properties or reduce the immunogenicity of the molecule.
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In this respect, variable regions useful in the present invention can be humanized or otherwise altered
through the inclusion of imported amino acid sequences.

[00232] In certain embodiments, the variable domains in both the heavy and light chains are altered by
at least partial replacement of one or more CDRs and, if necessary, by partial framework region
replacement and sequence modification and/or alteration. Although the CDRs may be derived from
an antibody of the same class or even subclass as the antibody from which the framework regions are
derived, it is envisaged that the CDRs will be derived preferably from an antibody from a different
species. It may not be necessary to replace all of the CDRs with all of the CDRs from the donor
variable region to transfer the antigen binding capacity of one variable domain to another. Rather, it
may only be necessary to transfer those residues that are necessary to maintain the activity of the
antigen-binding site.

[00233] Alterations to the variable region notwithstanding, those skilled in the art will appreciate that
the modified antibodies of this invention will comprise antibodies (e.g., full-length antibodies or
immunoreactive fragments thereof) in which at least a fraction of one or more of the constant region
domains has been deleted or otherwise altered so as to provide desired biochemical characteristics
such as increased tumor localization and/or increased serum half-life when compared with an
antibody of approximately the same immunogenicity comprising a native or unaltered constant region.
In some embodiments, the constant region of the modified antibodies will comprise a human constant
region. Modifications to the constant region compatible with this invention comprise additions,
deletions or substitutions of one or more amino acids in one or more domains. The modified
antibodies disclosed herein may comprise alterations or modifications to one or more of the three
heavy chain constant domains (CH1, CH2 or CH3) and/or to the light chain constant domain (CL). In
some embodiments, one or more domains are partially or entirely deleted from the constant regions of
the modified antibodies. In some embodiments, the modified antibodies will comprise domain
deleted constructs or variants wherein the entire CH2 domain has been removed (ACH2 constructs).
In some embodiments, the omitted constant region domain is replaced by a short amino acid spacer
(e.g., 10 amino acid residues) that provides some of the molecular flexibility typically imparted by the
absent constant region.

[00234] In some embodiments, the modified antibodies are engineered to fuse the CH3 domain
directly to the hinge region of the antibody. In other embodiments, a peptide spacer is inserted
between the hinge region and the modified CH2 and/or CH3 domains. For example, constructs may
be expressed wherein the CH2 domain has been deleted and the remaining CH3 domain (modified or
unmodified) is joined to the hinge region with a 5-20 amino acid spacer. Such a spacer may be added
to ensure that the regulatory elements of the constant domain remain free and accessible or that the
hinge region remains flexible. However, it should be noted that amino acid spacers may, in some

cases, prove to be immunogenic and elicit an unwanted immune response against the construct.
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Accordingly, in certain embodiments, any spacer added to the construct will be relatively non-
immunogenic so as to maintain the desired biological qualities of the modified antibodies.

[00235] In some embodiments, the modified antibodies may have only a partial deletion of a constant
domain or substitution of a few or even a single amino acid. For example, the mutation of a single
amino acid in selected arcas of the CH2 domain may be enough to substantially reduce Fc binding and
thereby increase cancer cell localization and/or tumor penetration. Similarly, it may be desirable to
simply delete the part of one or more constant region domains that control a specific effector function
(e.g. complement C1q binding). Such partial deletions of the constant regions may improve selected
characteristics of the antibody (serum half-life) while leaving other desirable functions associated
with the subject constant region domain intact. Moreover, as alluded to above, the constant regions of
the disclosed antibodies may be modified through the mutation or substitution of one or more amino
acids that enhances the profile of the resulting construct. In this respect it may be possible to disrupt
the activity provided by a conserved binding site (e.g., Fc binding) while substantially maintaining the
configuration and immunogenic profile of the modified antibody. In certain embodiments, the
modified antibodies comprise the addition of one or more amino acids to the constant region to
enhance desirable characteristics such as decreasing or increasing effector function or provide for
more cytotoxin or carbohydrate attachment sites.

[00236] It is known in the art that the constant region mediates several effector functions. For
example, binding of the C1 component of complement to the Fc region of 1gG or IgM antibodies
(bound to antigen) activates the complement system. Activation of complement is important in the
opsonization and lysis of cell pathogens. The activation of complement also stimulates the
inflammatory response and can also be involved in autoimmune hypersensitivity. In addition, the Fc
region of an antibody can bind a cell expressing a Fc receptor (FcR). There are a number of Fc
receptors which are specific for different classes of antibody, including IgG (gamma receptors), IgE
(epsilon receptors), IgA (alpha receptors) and IgM (mu receptors). Binding of antibody to Fc
receptors on cell surfaces triggers a number of important and diverse biological responses including
engulfment and destruction of antibody-coated particles, clearance of immune complexes, lysis of
antibody-coated target cells by killer cells, release of inflammatory mediators, placental transfer, and
control of immunoglobulin production.

[00237] In certain embodiments, the Wnt pathway inhibitors are antibodies that provide for altered
effector functions. These altered effector functions may affect the biological profile of the
administered antibody. For example, in some embodiments, the deletion or inactivation (through
point mutations or other means) of a constant region domain may reduce Fc receptor binding of the
circulating modified antibody (e.g., anti-FZD antibody) thereby increasing cancer cell localization
and/or tumor penetration. In other embodiments, the constant region modifications increase or reduce
the serum half-life of the antibody. In some embodiments, the constant region is modified to

eliminate disulfide linkages or oligosaccharide moieties. Modifications to the constant region in

62



WO 2015/084808 PCT/US2014/068097

accordance with this invention may easily be made using well known biochemical or molecular
engineering techniques well within the purview of the skilled artisan.

[00238] In certain embodiments, a Wnt pathway inhibitor is an antibody does not have one or more
effector functions. For instance, in some embodiments, the antibody has no ADCC activity, and/or no
CDC activity. In certain embodiments, the antibody does not bind an Fc receptor, and/or complement
factors. In certain embodiments, the antibody has no effector function.

[00239] The present invention further embraces variants and equivalents which are substantially
homologous to the chimeric, humanized, and human antibodies, or antibody fragments thereof, set
forth herein. These can contain, for example, conservative substitution mutations, i.e. the substitution
of one or more amino acids by similar amino acids. For example, conservative substitution refers to
the substitution of an amino acid with another within the same general class such as, for example, one
acidic amino acid with another acidic amino acid, one basic amino acid with another basic amino acid
or one neutral amino acid by another neutral amino acid. What is intended by a conservative amino
acid substitution is well known in the art and described herein.

[00240] In certain embodiments, the antibodies described herein are isolated. In certain embodiments,
the antibodies described herein are substantially pure.

[00241] In some embodiments of the present invention, the Wnt pathway inhibitors are polypeptides.
The polypeptides can be recombinant polypeptides, natural polypeptides, or synthetic polypeptides
comprising an antibody, or fragment thereof, that bind at least one human FZD protein or at least one
Wt protein. It will be recognized in the art that some amino acid sequences of the invention can be
varied without significant effect on the structure or function of the protein. Thus, the invention
further includes variations of the polypeptides which show substantial activity or which include
regions of an antibody, or fragment thereof, against a human FZD protein or a Wnt protein. In some
embodiments, amino acid sequence variations of FZD-binding polypeptides or Wnt-binding
polypeptides include deletions, insertions, inversions, repeats, and/or other types of substitutions.
[00242] The polypeptides, analogs and variants thereof, can be further modified to contain additional
chemical moieties not normally part of the polypeptide. The derivatized moieties can improve the
solubility, the biological half-life, and/or absorption of the polypeptide. The moicties can also reduce
or eliminate any undesirable side effects of the polypeptides and variants. An overview for chemical
moicties can be found in Remington: The Science and Practice of Pharmacy, 22st Edition, 2012,
Pharmaceutical Press, London.

[00243] The isolated polypeptides that can be used in the methods described herein can be produced
by any suitable method known in the art. Such methods range from direct protein synthesis methods
to constructing a DNA sequence encoding polypeptide sequences and expressing those sequences in a
suitable host. In some embodiments, a DNA sequence is constructed using recombinant technology
by isolating or synthesizing a DNA sequence encoding a wild-type protein of interest. Optionally, the

sequence can be mutagenized by site-specific mutagenesis to provide functional analogs thereof.
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[00244] In some embodiments, a DNA sequence encoding a polypeptide of interest may be
constructed by chemical synthesis using an oligonucleotide synthesizer. Oligonucleotides can be
designed based on the amino acid sequence of the desired polypeptide and selecting those codons that
are favored in the host cell in which the recombinant polypeptide of interest will be produced.
Standard methods can be applied to synthesize a polynucleotide sequence encoding an isolated
polypeptide of interest. For example, a complete amino acid sequence can be used to construct a
back-translated gene. Further, a DNA oligomer containing a nucleotide sequence coding for the
particular isolated polypeptide can be synthesized. For example, several small oligonucleotides
coding for portions of the desired polypeptide can be synthesized and then ligated. The individual
oligonucleotides typically contain 5' or 3' overhangs for complementary assembly.

[00245] Once assembled (by synthesis, site-directed mutagenesis, or another method), the
polynucleotide sequences encoding a particular polypeptide of interest can be inserted into an
expression vector and operatively linked to an expression control sequence appropriate for expression
of the protein in a desired host. Proper assembly can be confirmed by nucleotide sequencing,
restriction enzyme mapping, and/or expression of a biologically active polypeptide in a suitable host.
As is well-known in the art, in order to obtain high expression levels of a transfected gene in a host,
the gene must be operatively linked to transcriptional and translational expression control sequences
that are functional in the chosen expression host.

[00246] In certain embodiments, recombinant expression vectors are used to amplify and express
DNA encoding binding agents (e.g., antibodies or soluble receptors), or fragments thereof, against a
human FZD protein or a Wat protein. For example, recombinant expression vectors can be replicable
DNA constructs which have synthetic or cDNA-derived DNA fragments encoding a polypeptide
chain of a FZD-binding agent, a Wnt-binding agent, an anti-FZD antibody or fragment thereof, an
anti-Wnt antibody or fragment thercof, or a FZD-Fc¢ soluble receptor operatively linked to suitable
transcriptional and/or translational regulatory elements derived from mammalian, microbial, viral or
insect genes. A transcriptional unit generally comprises an assembly of (1) a genetic element or
elements having a regulatory role in gene expression, for example, transcriptional promoters or
enhancers, (2) a structural or coding sequence which is transcribed into mRNA and translated into
protein, and (3) appropriate transcription and translation initiation and termination sequences.
Regulatory elements can include an operator sequence to control transcription. The ability to replicate
in a host, usually conferred by an origin of replication, and a selection gene to facilitate recognition of
transformants can additionally be incorporated. DNA regions are “operatively linked” when they are
functionally related to cach other. For example, DNA for a signal peptide (secretory leader) is
operatively linked to DNA for a polypeptide if it is expressed as a precursor which participates in the
secretion of the polypeptide; a promoter is operatively linked to a coding sequence if it controls the
transcription of the sequence; or a ribosome binding site is operatively linked to a coding sequence if

it is positioned so as to permit translation. In some embodiments, structural elements intended for use

64



WO 2015/084808 PCT/US2014/068097

in yeast expression systems include a leader sequence enabling extracellular secretion of translated
protein by a host cell. In other embodiments, where recombinant protein is expressed without a leader
or transport sequence, it can include an N-terminal methionine residue. This residue can optionally be
subsequently cleaved from the expressed recombinant protein to provide a final product.

[00247] The choice of an expression control sequence and an expression vector depends upon the
choice of host. A wide variety of expression host/vector combinations can be employed. Useful
expression vectors for eukaryotic hosts include, for example, vectors comprising expression control
sequences from SV40, bovine papilloma virus, adenovirus, and cytomegalovirus. Useful expression
vectors for bacterial hosts include known bacterial plasmids, such as plasmids from E. coli, including
pCRI1, pBR322, pMB9 and their derivatives, and wider host range plasmids, such as M13 and other
filamentous single-stranded DNA phages.

[00248] Suitable host cells for expression of a FZD-binding or Wnt-binding agent (or a protein to use
as an antigen) include prokaryotes, yeast cells, insect cells, or higher eukaryotic cells under the
control of appropriate promoters. Prokaryotes include gram-negative or gram-positive organisms, for
example E. coli or Bacillus. Higher eukaryotic cells include established cell lines of mammalian
origin as described below. Cell-free translation systems may also be employed. Appropriate cloning
and expression vectors for use with bacterial, fungal, yeast, and mammalian cellular hosts are well-
known in the art. Additional information regarding methods of protein production, including antibody
production, can be found, e.g., in U.S. Patent Publication No. 2008/0187954, U.S. Patent Nos.
6,413,746 and 6,660,501, and International Patent Publication No. WO 2004/009823.

[00249] Various mammalian culture systems are used to express recombinant polypeptides.
Expression of recombinant proteins in mammalian cells may be preferred because such proteins are
generally correctly folded, appropriately modified, and biologically functional. Examples of suitable
mammalian host cell lines include COS-7 (monkey kidney-derived), L-929 (murine fibroblast-
derived), C127 (murine mammary tumor-derived), 3T3 (murine fibroblast-derived), CHO (Chinese
hamster ovary-derived), HeLa (human cervical cancer-derived), BHK (hamster kidney fibroblast-
derived), HEK-293 (human embryonic kidney-derived) cell lines and variants thereof. Mammalian
expression vectors can comprise non-transcribed elements such as an origin of replication, a suitable
promoter and enhancer linked to the gene to be expressed, and other 5' or 3' flanking non-transcribed
sequences, and 5' or 3' non-translated sequences, such as necessary ribosome binding sites, a
polyadenylation site, splice donor and acceptor sites, and transcriptional termination sequences.
[00250] Expression of recombinant proteins in insect cell culture systems (e.g., baculovirus) also
offers a robust method for producing correctly folded and biologically functional proteins.
Baculovirus systems for production of heterologous proteins in insect cells are well-known to those of
skill in the art (see, ¢.g., Luckow and Summers, 1988, Bio/Technology, 6:47).

[00251] Thus, the present invention provides cells comprising the FZD-binding agents or the Wnt-

binding agents described herein. In some embodiments, the cells produce the binding agents (¢.g.,
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antibodies or soluble receptors) described herein. In certain embodiments, the cells produce an
antibody. In certain embodiments, the cells produce antibody OMP-18RS. In some embodiments, the
cells produce a soluble receptor. In some embodiments, the cells produce a FZD-Fc soluble receptor.
In some embodiments, the cells produce a FZD8-Fc soluble receptor. In some embodiments, the cells
produce FZD8-Fc soluble receptor S4F28.

[00252] The proteins produced by a transformed host can be purified according to any suitable
method. Standard methods include chromatography (e.g., ion exchange, affinity, and sizing column
chromatography), centrifugation, differential solubility, or by any other standard technique for protein
purification. Affinity tags such as hexa-histidine, maltose binding domain, influenza coat sequence,
and glutathione-S-transferase can be attached to the protein to allow easy purification by passage over
an appropriate affinity column. Isolated proteins can also be physically characterized using such
techniques as proteolysis, mass spectrometry (MS), nuclear magnetic resonance (NMR), high
performance liquid chromatography (HPLC), and x-ray crystallography.

[00253] In some embodiments, supernatants from expression systems which secrete recombinant
protein into culture media can be first concentrated using a commercially available protein
concentration filter, for example, an Amicon or Millipore Pellicon ultrafiltration unit. Following the
concentration step, the concentrate can be applied to a suitable purification matrix. In some
embodiments, an anion exchange resin can be employed, for example, a matrix or substrate having
pendant diethylaminoethyl (DEAE) groups. The matrices can be acrylamide, agarose, dextran,
cellulose, or other types commonly employed in protein purification. In some embodiments, a cation
exchange step can be employed. Suitable cation exchangers include various insoluble matrices
comprising sulfopropyl or carboxymethyl groups. In some embodiments, a hydroxyapatite media can
be employed, including but not limited to, ceramic hydroxyapatite (CHT). In certain embodiments,
one or more reverse-phase HPLC steps employing hydrophobic RP-HPLC media, e.g., silica gel
having pendant methyl or other aliphatic groups, can be employed to further purify a binding agent.
Some or all of the foregoing purification steps, in various combinations, can also be employed to
provide a homogeneous recombinant protein.

[00254] In some embodiments, recombinant protein produced in bacterial culture can be isolated, for
example, by initial extraction from cell pellets, followed by one or more concentration, salting-out,
aqueous ion exchange, or size exclusion chromatography steps. HPLC can be employed for final
purification steps. Microbial cells employed in expression of a recombinant protein can be disrupted
by any convenient method, including freeze-thaw cycling, sonication, mechanical disruption, or use of
cell lysing agents.

[00255] Methods known in the art for purifying antibodies and other proteins also include, for
example, those described in U.S. Patent Publication Nos. 2008/0312425, 2008/0177048, and
2009/0187005.
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[00256] In certain embodiments, the Wnt-binding agent or the FZD-binding agent is a polypeptide
that is not an antibody. A variety of methods for identifying and producing non-antibody
polypeptides that bind with high affinity to a protein target are known in the art. See, e.g., Skerra,
2007, Curr. Opin. Biotechnol., 18:295-304; Hosse et al., 2006, Protein Science, 15:14-27; Gill et al.,
2006, Curr. Opin. Biotechnol., 17:653-658; Nygren, 2008, FEBS J., 275:2668-76; and Skerra, 2008,
FEBS J., 275:2677-83. In certain embodiments, phage display technology may be used to produce
and/or identify a FZD-binding or Wnt-binding polypeptide. In certain embodiments, the polypeptide
comprises a protein scaffold of a type selected from the group consisting of protein A, protein G, a
lipocalin, a fibronectin domain, an ankyrin consensus repeat domain, and thioredoxin.

[00257] In certain embodiments, the binding agents can be used in any one of a number of conjugated
(i.e. an immunoconjugate or radioconjugate) or non-conjugated forms. In certain embodiments,
antibodies can be used in a non-conjugated form to harness the subject’s natural defense mechanisms
including complement-dependent cytotoxicity and antibody dependent cellular toxicity to eliminate
the malignant or cancer cells.

[00258] In some embodiments, the binding agent is conjugated to a cytotoxic agent. In some
embodiments, the cytotoxic agent is a chemotherapeutic agent including, but not limited to,
methotrexate, adriamicin, doxorubicin, melphalan, mitomycin C, chlorambucil, daunorubicin or other
intercalating agents. In some embodiments, the cytotoxic agent is an enzymatically active toxin of
bacterial, fungal, plant, or animal origin, or fragments thereof, including, but not limited to, diphtheria
A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain, ricin A chain, abrin A
chain, modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca
americana proteins (PAPI, PAPII, and PAP-S), Momordica charantia inhibitor, curcin, crotin,
Sapaonaria officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the
tricothecenes. In some embodiments, the cytotoxic agent is a radioisotope to produce a
radioconjugate or a radioconjugated antibody. A variety of radionuclides are available for the
production of radioconjugated antibodies including, but not limited to, *°Y, '°I, *'1, '*1, '"'In, "'In,
%Rh, *3Sm, ’Cu, ' Ga, '®Ho, """Lu, **Re, "¥Re and *"’Bi. In some embodiments, conjugates of an
antibody and one or more small molecule toxins, such as a calicheamicin, maytansinoids, a
trichothene, and CC1065, and the derivatives of these toxins that have toxin activity, can be produced.
In certain embodiments, conjugates of an antibody and a cytotoxic agent are made using a variety of
bifunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyidithiol) propionate (SPDP),
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL),
active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido
compounds (such as bis(p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis-(p-
diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene 2,6-diisocyanate), and bis-active

fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene).
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[00259] In certain embodiments, the Wnt pathway inhibitor (e.g., antibody or soluble receptor) is an
antagonist of at least one Wnt protein (i.e., 1,2, 3,4, 5,6, 7, 8, 9, or 10 Wnt proteins). In certain
embodiments, the Wnt pathway inhibitor inhibits activity of the Wnt protein(s) to which it binds. In
certain embodiments, the Wnt pathway inhibitor inhibits at least about 10%, at least about 20%, at
least about 30%, at least about 50%, at least about 75%, at least about 90%, or about 100% of the
activity of the human Wnt protein(s) to which it binds.

[00260] In certain embodiments, the Wnt pathway inhibitor (e.g., antibody or soluble receptor)
inhibits binding of at least one human Wnt to an appropriate receptor. In certain embodiments, the
Wnt pathway inhibitor inhibits binding of at least one human Wnt protein to one or more human FZD
proteins. In some embodiments, the at least one Wnt protein is selected from the group consisting of:
Wntl, Wnt2, Wnt2b/13, Wnt3, Wnt3a, Wnt4, Wnt5a, Wnt5b, Wnt6, Wnt7a, Wnt7b, Wnt8a, Wnt8b,
Wnt9a, Wnt9b, Wntl10a, Wnt10b, Wntl1, and Wnt16. In some embodiments, the one or more human
FZD proteins are selected from the group consisting of: FZD1, FZD2, FZD3, FZD4, FZD5, FZD6,
FZD7, FZD8, FZD9, and FZD10. In certain embodiments, the Wnt pathway inhibitor inhibits binding
of one or more Wnt proteins to FZD1, FZD2, FZD4, FZDS5, FZD7, and/or FZDS§. In certain
embodiments, the Wnt pathway inhibitor inhibits binding of one or more Wnt proteins to FZD§. In
certain embodiments, the inhibition of binding of a particular Wnt to a FZD protein by a Wnt pathway
inhibitor is at least about 10%, at least about 25%, at least about 50%, at least about 75%, at least
about 90%, or at least about 95%. In certain embodiments, an agent that inhibits binding of a Wnt to
a FZD protein, also inhibits Wnt pathway signaling. In certain embodiments, a Wnt pathway inhibitor
that inhibits human Wnt pathway signaling is an antibody. In certain embodiments, a Wnt pathway
inhibitor that inhibits human Wnt pathway signaling is a FZD-Fc soluble receptor. In certain
embodiments, a Wnt pathway inhibitor that inhibits human Wnt pathway signaling is a FZD8-Fc
soluble receptor. In certain embodiments, a Wnt pathway inhibitor that inhibits human Wnt pathway
signaling is soluble receptor 54F28.

[00261] In certain embodiments, the Wnt pathway inhibitors (e.g., antibody or soluble receptor)
described herein are antagonists of at least one human Wnt protein and inhibit Wnt activity. In certain
embodiments, the Wnt pathway inhibitor inhibits Wnt activity by at least about 10%, at least about
20%, at least about 30%, at least about 50%, at least about 75%, at least about 90%, or about 100%.
In some embodiments, the Wnt pathway inhibitor inhibits activity of one, two, three, four, five or
more Wnt proteins. In some embodiments, the Wnt pathway inhibitor inhibits activity of at least one
human Wnt protein selected from the group consisting of: Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt4,
Wnt5a, Wnt5b, Wnt6, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt9a, Wnt9b, Wnt10a, Wnt10b, Wntl1, and
Wntl6. In some embodiments, the Wnt-binding agent binds at least one Wnt protein selected from
the group consisting of Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt10a,
and Wnt10b. In certain embodiments, the at least one Wnt protein is selected from the group

consisting of Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt8a, Wnt8b, Wnt10a, and Wnt10b. In certain
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embodiments, a Wnt pathway inhibitor that inhibits human Wnt activity is an antibody. In certain
embodiments, a Wnt pathway inhibitor that inhibits human Wnt activity is a FZD-Fc soluble receptor.
In certain embodiments, a Wnt pathway inhibitor that inhibits human Wnt activity is a FZD§-Fc
soluble receptor. In certain embodiments, a Wnt pathway inhibitor that inhibits human Wnt activity is
soluble receptor S4F28.

[00262] In certain embodiments, the Wnt pathway inhibitor described herein is an antagonist of at
least one human FZD protein and inhibits FZD activity. In certain embodiments, the Wnt pathway
inhibitor inhibits FZD activity by at least about 10%, at least about 20%, at least about 30%, at least
about 50%, at least about 75%, at least about 90%, or about 100%. In some embodiments, the Wnt
pathway inhibitor inhibits activity of one, two, three, four, five or more FZD proteins. In some
embodiments, the Wnt pathway inhibitor inhibits activity of at least one human FZD protein selected
from the group consisting of: FZD1, FZD2, FZD3, FZD4, FZDS5, FZD6, FZD7, FZD8, FZD9Y, and
FZD10. In certain embodiments, the Wnt pathway inhibitor inhibits activity of FZD1, FZD2, FZD4,
FZDS5, FZD7, and/or FZDS8. In certain embodiments, the Wnt pathway inhibitor inhibits activity of
FZDS&. In some embodiments, the Wnt pathway inhibitor is an anti-FZD antibody. In certain
embodiments, the Wnt pathway inhibitor is anti-FZD antibody OMP-18RS.

[00263] In certain embodiments, the Wnt pathway inhibitor described herein is an antagonist of at
least one human Wnt protein and inhibits Wnt signaling. In certain embodiments, the Wnt pathway
inhibitor inhibits Wnt signaling by at least about 10%, at least about 20%, at least about 30%, at least
about 50%, at least about 75%, at least about 90%, or about 100%. In some embodiments, the Wnt
pathway inhibitor inhibits signaling by one, two, three, four, five or more Wnt proteins. In some
embodiments, the Wnt pathway inhibitor inhibits signaling of at least one Wnt protein selected from
the group consisting of Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt10a,
and Wnt10b. In certain embodiments, a Wnt pathway inhibitor that inhibits Wnt signaling is an
antibody. In certain embodiments, a Wnt pathway inhibitor that inhibits Wnt signaling is a soluble
receptor. In certain embodiments, a Wnt pathway inhibitor that inhibits Wnt signaling is a FZD-Fc
soluble receptor. In certain embodiments, a Wnt pathway inhibitor that inhibits Wnt signaling is a
FZD8-Fc soluble receptor. In certain embodiments, a Wnt pathway inhibitor that inhibits Wnt
signaling is soluble receptor S4F28.

[00264] In certain embodiments, a Wnt pathway inhibitor described herein is an antagonist of -
catenin signaling. In certain embodiments, the Wnt pathway inhibitor inhibits B-catenin signaling by
at least about 10%, at least about 20%, at least about 30%, at least about 50%, at least about 75%, at
least about 90%, or about 100%. In certain embodiments, a Wnt pathway inhibitor that inhibits -
catenin signaling is an antibody. In certain embodiments, a Wnt pathway inhibitor that inhibits -
catenin signaling is an anti-FZD antibody. In certain embodiments, a Wnt pathway inhibitor that
inhibits B-catenin signaling is antibody OMP-18R5. In certain embodiments, a Wnt pathway inhibitor

that inhibits f-catenin signaling is a soluble receptor. In certain embodiments, a Wnt pathway
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inhibitor that inhibits B-catenin signaling is a FZD-Fc soluble receptor. In certain embodiments, a
Whnt pathway inhibitor that inhibits B-catenin signaling is a FZD8-Fc soluble receptor.

[00265] In certain embodiments, the Wnt pathway inhibitor described herein inhibits binding of at
least one Wnt protein to a receptor. In certain embodiments, the Wnt pathway inhibitor inhibits
binding of at least one human Wnt protein to one or more of its receptors. In some embodiments, the
Wnt pathway inhibitor inhibits binding of at least one Wnt protein to at least one FZD protein. In
some embodiments, the Wnt-binding agent inhibits binding of at least one Wnt protein to FZD1,
FZD2, FZD3, FZD4, FDZ5, FDZ6, FDZ7, FDZ8, FDZ9, and/or FZD10. In certain embodiments, the
inhibition of binding of at least one Wnt to at least one FZD protein is at least about 10%, at least
about 25%, at least about 50%, at least about 75%, at least about 90%, or at least about 95%. In
certain embodiments, a Wnt pathway inhibitor that inhibits binding of at least one Wnt to at least one
FZD protein further inhibits Wnt pathway signaling and/or B-catenin signaling. In certain
embodiments, a Wnt pathway inhibitor that inhibits binding of at least one human Wnt to at least one
FZD protein is an antibody. In certain embodiments, a Wnt pathway inhibitor that inhibits binding of
at least one human Wnt to at least one FZD protein is an anti-FZD antibody. In certain embodiments,
a Wnt pathway inhibitor that inhibits binding of at least one human Wnt to at least one FZD protein is
antibody OMP-18R5. In certain embodiments, a Wnt pathway inhibitor that inhibits binding of at
least one human Wnt to at least one FZD protein is a soluble receptor. In certain embodiments, a Wnt
pathway inhibitor that inhibits binding of at least one human Wnt to at least one FZD protein is a
FZD-Fc soluble receptor. In certain embodiments, a Wnt pathway inhibitor that inhibits binding of at
least one human Wt to at least one FZD protein is a FZD8-Fc soluble receptor. In certain
embodiments, a Wnt pathway inhibitor that inhibits binding of at least one human Wnt to at least one
FZD protein is FZD8-Fc soluble receptor S4F28.

[00266] In certain embodiments, the Wnt pathway inhibitor described herein blocks binding of at least
one Wnt to a receptor. In certain embodiments, the Wnt pathway inhibitor blocks binding of at least
one human Wnt protein to one or more of its receptors. In some embodiments, the Wnt pathway
inhibitor blocks binding of at least one Wnt to at least one FZD protein. In some embodiments, the
Wnt pathway inhibitor blocks binding of at least one Wnt protein to FZD1, FZD2, FZD3, FZD4,
FDZ5, FDZ6, FDZ7, FDZ8, FDZ9, and/or FZD10. In certain embodiments, the blocking of binding
of at least one Wnt to at least one FZD protein is at least about 10%, at least about 25%, at least about
50%, at least about 75%, at least about 90%, or at least about 95%. In certain embodiments, a Wnt
pathway inhibitor that blocks binding of at least one Wnt protein to at least one FZD protein further
inhibits Wnt pathway signaling and/or B-catenin signaling. In certain embodiments, a Wnt pathway
inhibitor that blocks binding of at least one human Wnt to at least one FZD protein is an antibody. In
certain embodiments, a Wnt pathway inhibitor that blocks binding of at least one human Wnt to at
least one FZD protein is an anti-FZD antibody. In certain embodiments, a Wnt pathway inhibitor that
blocks binding of at least one human Wnt to at least one FZD protein is antibody OMP-18RS5. In
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certain embodiments, a Wnt pathway inhibitor that blocks binding of at least one human Wnt to at
least one FZD protein is a soluble receptor. In certain embodiments, a Wnt pathway inhibitor that
blocks binding of at least one human Wnt to at least one FZD protein is a FZD-Fc soluble receptor. In
certain embodiments, a Wnt pathway inhibitor that blocks binding of at least one human Wnt to at
least one FZD protein is a FZD8-Fc soluble receptor. In certain embodiments, a Wnt pathway
inhibitor that blocks binding of at least one human Wnt to at least one FZD protein is soluble receptor
54F28.

[00267] In certain embodiments, the Wnt pathway inhibitor described herein inhibits Wnt pathway
signaling. It is understood that a Wnt pathway inhibitor that inhibits Wnt pathway signaling may, in
certain embodiments, inhibit signaling by one or more receptors in the Wnt signaling pathway but not
necessarily inhibit signaling by all receptors. In certain alternative embodiments, Wnt pathway
signaling by all human receptors may be inhibited. In certain embodiments, Wnt pathway signaling
by one or more receptors selected from the group consisting of FZD 1, FZD2, FZD3, FZD4, FDZ5,
FDZ6, FDZ7, FDZ8, FDZ9, and FZD10 is inhibited. In certain embodiments, the inhibition of Wnt
pathway signaling by a Wnt pathway inhibitor is a reduction in the level of Wnt pathway signaling of
at least about 10%, at least about 25%, at least about 50%, at least about 75%, at least about 90%, or
at least about 95%. In some embodiments, a Wnt pathway inhibitor that inhibits Wnt pathway
signaling is an antibody. In some embodiments, a Wnt pathway inhibitor that inhibits Wnt pathway
signaling is an anti-FZD antibody. In some embodiments, a Wnt pathway inhibitor that inhibits Wnt
pathway signaling is antibody OMP-18RS. In some embodiments, a Wnt pathway inhibitor that
inhibits Wnt pathway signaling is a soluble receptor. In some embodiments, a Wnt pathway inhibitor
that inhibits Wnt pathway signaling is a FZD-Fc soluble receptor. In some embodiments, a Wnt
pathway inhibitor that inhibits Wnt pathway signaling is a FZD8-Fc soluble receptor. In some
embodiments, a Wnt pathway inhibitor that inhibits Wnt pathway signaling is soluble receptor 54F28.
[00268] In certain embodiments, the Wnt pathway inhibitor described herein inhibits activation of -
catenin. It is understood that a Wnt pathway inhibitor that inhibits activation of B-catenin may, in
certain embodiments, inhibit activation of B-catenin by one or more receptors, but not necessarily
inhibit activation of B-catenin by all receptors. In certain alternative embodiments, activation of B-
catenin by all human receptors may be inhibited. In certain embodiments, activation of B-catenin by
one or more receptors selected from the group consisting of FZD1, FZD2, FZD3, FZD4, FDZ5,
FDZ6, FDZ7, FDZ8, FDZ9, and FZD10 is inhibited. In certain embodiments, the inhibition of
activation of B-catenin by a Wnt-binding agent is a reduction in the level of activation of B-catenin of
at least about 10%, at least about 25%, at least about 50%, at least about 75%, at least about 90%, or
at least about 95%. In some embodiments, a Wnt pathway inhibitor that inhibits activation of -
catenin is an antibody. In some embodiments, a Wnt pathway inhibitor that inhibits activation of -
catenin is an anti-FZD antibody. In some embodiments, a Wnt pathway inhibitor that inhibits

activation of B-catenin is antibody OMP-18RS. In some embodiments, a Wnt pathway inhibitor that
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inhibits activation of B-catenin is a soluble receptor. In some embodiments, a Wnt pathway inhibitor
that inhibits activation of B-catenin is a FZD-Fc soluble receptor. In some embodiments, a Wnt
pathway inhibitor that inhibits activation of B-catenin is a FZD8-Fc soluble receptor. In some
embodiments, a Wnt pathway inhibitor that inhibits activation of B-catenin is soluble receptor 54F28.
[00269] /% vivo and in vitro assays for determining whether a Wnt pathway inhibitor inhibits -catenin
signaling are known in the art. For example, cell-based, luciferase reporter assays utilizing a
TCF/Luc reporter vector containing multiple copies of the TCF-binding domain upstream of a firefly
luciferase reporter gene may be used to measure B-catenin signaling levels in vitro (Gazit et al., 1999,
Oncogene, 18; 5959-66; TOPflash, Millipore, Billerica MA). The level of B-catenin signaling in the
presence of one or more Wnt proteins (e.g., Wnt(s) expressed by transfected cells or provided by Wnt-
conditioned media) in the presence of a binding agent is compared to the level of signaling without
the binding agent present. In addition to the TCF/Luc reporter assay, the effect of a binding agent (or
candidate agent) on B-catenin signaling may be measured in vitro or in vivo by measuring the effect of
the agent on the level of expression of B-catenin-regulated genes, such as c-myc (He et al., 1998,
Science, 281:1509-12), cyclin D1 (Tetsu et al., 1999, Nature, 398:422-6), and/or fibronectin (Gradl et
al. 1999, Mol. Cell Biol., 19:5576-87). In certain embodiments, the effect of a binding agent on p-
catenin signaling may also be assessed by measuring the effect of the agent on the phosphorylation
state of Dishevelled-1, Dishevelled-2, Dishevelled-3, LRPS, LRP6, and/or B-catenin.

[00270] In certain embodiments, a Wnt pathway inhibitor has one or more of the following effects:
inhibit proliferation of tumor cells, inhibit tumor growth, reduce the frequency of cancer stem cells in
a tumor, reduce the tumorigenicity of a tumor, reduce the tumorigenicity of a tumor by reducing the
frequency of cancer stem cells in the tumor, trigger cell death of tumor cells, induce cells in a tumor to
differentiate, differentiate tumorigenic cells to a non-tumorigenic state, induce expression of
differentiation markers in the tumor cells, prevent metastasis of tumor cells, or decrease survival of
tumor cells.

[00271] In certain embodiments, a Wnt pathway inhibitor is capable of inhibiting tumor growth. In
certain embodiments, a Wnt pathway inhibitor is capable of inhibiting tumor growth in vivo (e.g., ina
xenograft mouse model, and/or in a human having cancer). In some embodiments, the tumor is a
tumor selected from the group consisting of colorectal tumor, colon tumor, pancreatic tumor, lung
tumor, ovarian tumor, liver tumor, breast tumor, kidney tumor, prostate tumor, gastrointestinal tumor,
melanoma, cervical tumor, bladder tumor, glioblastoma, and head and neck tumor. In certain
embodiments, the tumor is melanoma. In certain embodiments, the tumor is a colorectal tumor. In
certain embodiments, the tumor is a pancreatic tumor. In certain embodiments, the tumor is a breast
tumor. In certain embodiments, the tumor is a Wnt-dependent tumor.

[00272] In certain embodiments, a Wnt pathway inhibitor is capable of reducing the tumorigenicity of
a tumor. In certain embodiments, a Wnt pathway inhibitor is capable of reducing the tumorigenicity

of a tumor comprising cancer stem cells in an animal model, such as a mouse xenograft model. In
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certain embodiments, the number or frequency of cancer stem cells in a tumor is reduced by at least
about two-fold, about three-fold, about five-fold, about ten-fold, about 50-fold, about 100-fold, or
about 1000-fold. In certain embodiments, the reduction in the number or frequency of cancer stem
cells is determined by limiting dilution assay using an animal model. Additional examples and
guidance regarding the use of limiting dilution assays to determine a reduction in the number or
frequency of cancer stem cells in a tumor can be found, e.g., in International Publication No. WO
2008/042236, and U.S. Patent Publication Nos. 2008/0064049 and 2008/0178305.

[00273] In certain embodiments, the Wnt pathway inhibitors described herein are active in vivo for at
least 1 hour, at least about 2 hours, at least about 5 hours, at least about 10 hours, at least about 24
hours, at least about 2 days, at least about 3 days, at least about 1 week, or at least about 2 weeks. In
certain embodiments, the Wnt pathway inhibitor is an IgG (e.g., IgG1 or IgG2) antibody that is active
in vivo for at least 1 hour, at least about 2 hours, at least about 5 hours, at least about 10 hours, at least
about 24 hours, at least about 2 days, at least about 3 days, at least about 1 week, or at least about 2
weeks. In certain embodiments, the Wnt pathway inhibitor is a fusion protein that is active in vivo for
at least 1 hour, at least about 2 hours, at least about 5 hours, at least about 10 hours, at least about 24
hours, at least about 2 days, at least about 3 days, at least about 1 week, or at least about 2 weeks.
[00274] In certain embodiments, the Wnt pathway inhibitors described herein have a circulating half-
life in mice, cynomolgus monkeys, or humans of at least about 5 hours, at least about 10 hours, at
least about 24 hours, at least about 2 days, at least about 3 days, at least about 1 week, or at least about
2 weeks. In certain embodiments, the Wnt pathway inhibitor is an IgG (e.g., IgG1 or IgG2) antibody
that has a circulating half-life in mice, cynomolgus monkeys, or humans of at least about 5 hours, at
least about 10 hours, at least about 24 hours, at least about 2 days, at least about 3 days, at least about
1 week, or at least about 2 weeks. In certain embodiments, the Wnt pathway inhibitor is a fusion
protein that has a circulating half-life in mice, cynomolgus monkeys, or humans of at least about 5
hours, at least about 10 hours, at least about 24 hours, at least about 2 days, at least about 3 days, at
least about 1 week, or at least about 2 weeks. Methods of increasing (or decreasing) the half-life of
agents such as polypeptides and antibodies are known in the art. For example, known methods of
increasing the circulating half-life of IgG antibodies include the introduction of mutations in the Fc
region which increase the pH-dependent binding of the antibody to the neonatal Fc receptor (FcRn) at
pH 6.0 (see, e.g., U.S. Patent Publication Nos. 2005/0276799, 2007/0148164, and 2007/0122403).
Known methods of increasing the circulating half-life of antibody fragments lacking the Fc region

include such techniques as PEGylation.

IV. Kits
[00275] Kits for practicing the methods of the invention are further provided. By "kit" is intended any
manufacture (e.g., a package or a container) comprising at least one reagent, e.g., an antibody, a

nucleic acid probe, etc. for specifically detecting the expression of at least one biomarker of the
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invention. The kit may be promoted, distributed, and/or sold as a unit for performing the methods of
the present invention. Additionally, the kits may contain a package insert describing the kit and
including instructional material for its use.

[00276] In some embodiments, a kit comprises reagents for practicing the methods of the invention
using microarray technology. In some embodiments, a kit comprises reagents for practicing the
methods of the invention using qPCR assays. Positive and/or negative controls may be included in
the kits to validate the activity and correct usage of reagents employed in accordance with the
invention. Controls may include samples known to be either positive or negative for the presence of
the biomarker of interest, or other samples comprising the biomarkers of interest. The design and use
of controls is standard and well within the routine capabilities of those in the art.

[00277] In some embodiments, a kit comprises polynucleotides selected from the group consisting of
SEQ ID NOs:62-79. In some embodiments, a kit comprises (a) a forward primer of SEQ ID NO:62, a
reverse primer of SEQ ID NO:63, and a probe comprising SEQ ID NO:64; (b) a forward primer of
SEQ ID NO:65, a reverse primer of SEQ ID NO:66, and a probe comprising SEQ ID NO:67; (¢c) a
forward primer of SEQ ID NO:68, a reverse primer of SEQ ID NO:69, and a probe comprising SEQ
ID NO:70; (d) a forward primer of SEQ ID NO:71, a reverse primer of SEQ ID NO:72, and a probe
comprising SEQ ID NO:73; (e) a forward primer of SEQ ID NO:74, a reverse primer of SEQ ID
NO:75, and a probe comprising SEQ ID NO:76; and (f) a forward primer of SEQ ID NO:77, a reverse
primer of SEQ ID NO:78, and a probe comprising SEQ ID NO:79.

[00278] It will be further appreciated that any or all steps in the methods of the invention could be
implemented by personnel or, alternatively, performed in an automated fashion. Thus, the steps of
sample preparation, detection of biomarker expression, etc. may be automated.

[00279] Embodiments of the present disclosure can be further defined by reference to the following
non-limiting examples, which describe in detail preparation of certain antibodies of the present
disclosure and methods for using antibodies of the present disclosure. It will be apparent to those
skilled in the art that many modifications, both to materials and methods, may be practiced without

departing from the scope of the present disclosure.

EXAMPLES

Example 1
Identification of tumors responsive to treatment with a combination of OMP-18R5 and taxol
[00280] The breast tumor xenograft models OMP-B34, OMP-B39, OMP-B44, OMP-B59, OMP-B60,
UM-TO01, UM-T03, and UM-PE13 were established at OncoMed Pharmaceuticals or the University of
Michigan from minimally passaged, patient-derived tumor specimens. Six- to 8-week-old
NOD/SCID mice were subcutaneously injected with 2-4 x 10* cells of OMP-B34, OMP-B39, OMP-
B44, OMP-B59, OMP-B60, UM-T01, UM-T03, or UM-PE13 tumors. Tumors were allowed to grow
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until they reached an average volume of 100 to 150mm®. Tumor-bearing mice were randomized into
four groups (n = 10 per group) and treated with control antibody 1B711 (15mg/kg), anti-FZD
antibody OMP-18RS5 (15mg/kg), taxol (10mg/kg), or OMP-18R5 (15mg/kg) in combination with
taxol (10mg/kg). Treatment with antibodies and/or taxol was administered on a weekly basis. Tumor
growth was monitored and tumor volumes were measured with electronic calipers at the indicated
time points. Data are expressed as mean + S.E.M.

[00281] To determine if a tumor was responsive to anti-FZD antibody OMP-18RS5, single agent tumor
volume data was compared with the control while combination treatment with OMP-18RS5 and taxol
was compared with taxol as a single agent. For this study a “responder” tumor was defined as a tumor
showing significantly greater tumor growth inhibition with the combination of OMP-18RS5 and taxol
as compared to tumor growth inhibition with taxol as single agent.

[00282] The results for each xenograft model are shown in Figures 1A-H. T-tests were conducted at
each time point. Multiple comparisons used 2-way repeated measurement ANOVA followed by
Bonferroni corrections. The t-tests and 2-way repeated measurement ANOV A were performed using
GraphPad Prism5 (GraphPad Software Inc.). The tumors OMP-B59, OMP-B60, UM-T03, and UM-
PE13 were shown to be responders, while tumors OMP-B34, OMP-B39, OMP-B44, and UM-T01

were shown to be non-responders. The results are summarized in Table 1.

Table 1
Tumor Tumor Subtype Classification
OMP-B34 TNBC Non-Responder
OMP-B39 TNBC Non-Responder
OMP-B44 TNBC Non-Responder
OMP-B59 TNBC Responder
OMP-B60 TNBC Responder
UM-TO01 TNBC Non-Responder
UM-TO03 ER+PR+HER2+ Responder
UM-PE13 TNBC Responder
Example 2

Identification of predictive biomarkers

[00283] Microarray analyses were performed on untreated breast tumors OMP-B34, OMP-B39, OMP-
B44 which did not respond to treatment with a combination of OMP-18R5 and taxol, (“non-
responders™), and UM-T01 and untreated tumors OMP-B59, OMP-B60, UM-T03, and UM-PE13
which did respond to treatment with a combination of OMP-18RS and taxol (“responders”). RNA
was isolated from each tumor using a RNeasy Fibrous Tissue Mini Kit (Qiagen, Valencia CA) with

DNAse treatment following the manufacturer’s instructions. Samples were stored at -80°C. RNA
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was visualized on an Agilent 2100 Bioanalyzer and integrity was confirmed by the presence of intact
28S and 18S ribosomal peaks. All RNA samples had 260/280 ratios > 1.8. Total RNA isolated from
each tumor was amplified using the Ovation RNA Amplification System V2 (NuGEN, San Carlos,
CA). Amplified, anti-sense single stranded-cDNA was fragmented and biotinylated using the FL-
Ovation cDNA Biotin Module V2 (NuGEN). The quality of the cDNA and the fragmented cDNA
was assessed by a spectrophotometer and a Bioanalyzer before hybridization to the array. The
processed RNA was hybridized to Affymetrix HG-U133 plus 2.0 microarrays (Affymetrix, Santa
Clara, CA) as outlined in the manufacturer’s technical manuals. After hybridization, the microarrays
were washed, scanned, and analyzed. Microarray data were processed to probe set level data by using
GeneChip-RMA (Wu et al., 2004, J. Amer. Stat. Assn., 99:909-917). Probe sets that were likely to
cross-hybridize with murine markers were removed. To summarize the data to gene level and make
sure the probe set with the strongest signals were chosen, maximum expression was used across all
probe sets mapping to one gene. Genes with low expression (< 5 on log2 scale) or near-zero variance
(<0.01) were removed. Genes were standardized to N(0,1) by subtracting the log?2 scale expression
from the mean and dividing by the standard deviation of each gene.

[00284] Analyses were performed using genes from several signaling pathways including canonical,
planar cell polarity, Wnt/Ca+2, Wnt signaling negative regulation, cell fate, tissue polarity, cell

growth and proliferation, cell migration, cell cycle, and cellular homeostasis (see Table 2).

Table 2

Gene Symbol Protein Name
AES Amino-terminal enhancer of split
APC Adenomatous polyposis coli protein
AXIN1 Axin-1
BCL9 B-cell CLL/lymphoma 9 protein
BTRC F-box/WD repeat-containing protein 1A
CCNDI G1/S-specific cyclin-D1
CCND2 G1/S-specific cyclin-D2
CCND3 G1/S-specific cyclin-D3
CSNK1A1 Casein kinase I isoform alpha
CSNK1D Casein kinase I isoform delta
CSNK1G1 Casein kinase I isoform gamma- 1
CSNK2A1 Casein kinase 11 subunit alpha
CTBP1 C-terminal-binding protein 1
CTBP2 C-terminal-binding protein 2
CTNNBI Catenin beta-1
CTNNBIP1 Beta-catenin-interacting protein 1
CXXC4 CXXC-type zinc finger protein 4
DAAMI1 Disheveled-associated activator of morphogenesis 1
DIXDC1 Dixin
DKK1 Dickkopf-related protein 1
DVLI Segment polarity protein disheveled homolog DVL-1
DVL2 Segment polarity protein disheveled homolog DVL-2
EP300 Histone acetyltransferase p300
FBXWI11 F-box/WD repeat-containing protein 11
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FBXW2 F-box/WD repeat-containing protein 2

FBXW4 F-box/WD repeat-containing protein 4

FGF4 Fibroblast growth factor 4

FOSL1 Fos-related antigen 1

FOXNI Forkhead box protein N1

FRATI1 Proto-oncogene FRATI

FRZB Secreted frizzled-related protein 3

FSHB Follitropin subunit beta

FZD1 Frizzled-1

FZD2 Frizzled-2

FZD3 Frizzled-3

FZD4 Frizzled-4

FZDS Frizzled-5

FZD6 Frizzled-6

FZD7 Frizzled-7

FZDS§ Frizzled-8

GSK3A Glycogen synthase kinase-3 alpha

GSK3B Glycogen synthase kinase-4 alpha

JUN Transcription factor AP-1

KREMENI1 Kremen protein 1

LEF1 Lymphoid enhancer-binding factor 1

LRP5 Low-density lipoprotein receptor-related protein 5

LRP6 Low-density lipoprotein receptor-related protein 6

MYC Myc proto-oncogene protein

NKD1 Protein naked cuticle homolog

NLK Serine/threonine-protein kinase NLK

PITX2 Pituitary homeobox 2

PORCN Protein-cysteine N-palmitoyl transferase porcupine

PPP2CA Serine/threonine-protein phosphatase 2A catalytic subunit alpha isoform

PPPORIA Serine/threonine—protein phosphatase 2A 65 kDa regulatory subunit A alpha
isoform

PYGOI Pygopus homolog 1

RHOU Rho-related GTP-binding protein RhoU

SENP2 Sentrin-specific protease 2

SFRP1 Secreted frizzled-related protein 1

SFRP4 Secreted frizzled-related protein 4

SLCY9A3R1 Na(+)/H(+) exchange regulatory cofactor NHE-RF1

SOX17 Transcription factor SOX-17

T Brachyury protein

TCF7 Transcription factor 7

TCF7L1 Transcription factor 7-like 1

TLE] Transducin-like enhancer protein 1

TLE2 Transducin-like enhancer protein 2

WIF1 Whnt inhibitory factor 1

WISPI WNT1-inducible signaling pathway protein 1

WNTI Proto-oncogene Wnt-1

WNT2 Protein Wnt-2

WNT2B Protein Wnt-2B

WNT3 Protein Wnt-3

WNT3A Protein Wnt-3a

WNT4 Protein Wnt-4

WNTSA Protein Wnt-Sa

WNTSB Protein Wnt-5b
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WNT6 Protein Wnt-6
WNT7A Protein Wnt-7a
WNT7B Protein Wnt-7b
WNTEA Protein Wnt-8a
WNTI9A Protein Wnt-9a
WNTI0A Protein Wnt-10a
WNTI11 Protein Wnt-11
WNTI16 Protein Wnt-16

[00285] Support Vector Machines - Recursive Feature Elimination (SVM-RFE) methods (Guyon et al,
2002, Machine Learning, 46:389-422) were used to identify genes that could distinguish between the
responder and non-responder tumors and Support Vector Machine (SVM) methods (Cortes and
Vapnik, 1995, Machine Learning, 20:273-297) were used for classification. A leave-one-out cross-
validation (LOOCV) method was used to select the number of genes and also to measure positive
predictive value (PPV), negative predictive value (NPV), sensitivity, and specificity of the models. A
biomarker signature comprising FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 achieved the
best performance with PPV=NPV=sensitivity=specificity=100% using the 8 breast tumors (see Figure
2). As shown in Figure 3, principal component analysis (PCA) illustrated that the 6-gene biomarker
signature resulted in a near perfect separation of the 8 breast tumors. In addition, strong correlation
was observed between the 6-gene biomarker signature and the ratio of tumor volume (RTV) from the
in vivo experiments described in Example 1 (correlation = 0.95, p-value = 0.0003; cross-validated
correlation = 0.89, p-value = 0.00027; Figure 4).

[00286] Decision values were determined from the SVM model based on the training data. For the 6-
gene biomarker signature, decision values can be calculated by a weighted sum of the standardized
expression of the 6 genes: 0.4560427*FBXW2 + 0.3378467*CCND2 - 0.4809354*RHOU +
0.409029*CTBP2 + 0.3291529*WIF1 + 02926374*DKK1 + 0.04662682. A positive decision value
indicated a tumor predicted to be a responder while a negative decision value indicated a tumor
predicted to be a non-responder. In addition, classification probabilities can be obtained by fitting a
logistic regression on the decision values. Tumors associated with probabilities higher than 0.5 would
be predicted to be a responder while tumors with probabilities lower than 0.5 would be predicted to be

a non-responder.

Example 3
In vivo validation of predictive biomarkers
[00287] Six additional breast cancer tumors were selected from the OncoMed Tumor Bank and
microarray analyses were performed as described in Example 1. The six breast cancer tumors were
OMP-B29, OMP-B71, OMP-B84, OMP-B90, UM-T02, and UM-T06. As described herein,
classification probability analysis was used with the 6-gene biomarker signature to predict the

response of each of these tumors to treatment with anti-FZD antibody OMP-18RS in combination
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with taxol (see Figure 5). In parallel the six tumors were evaluated in in vivo xenograft models as
described in Example 1 (see Figures 6A-F). As described in Example 1 a “responder” in the in vivo
models is a tumor showing significantly greater tumor growth inhibition with the combination of
OMP-18RS5 and taxol as compared to tumor growth inhibition with taxol as single agent. The
predictions based on classification probabilities were compared to the results of the in vivo xenograft

models. The results are summarized in Table 3.

Table 3

Classification Decision . In vivo
Tumor Tumor subtype Probability Value Prediction Response

Non- Non-

OMP-B29 | ER+PR+HER2- 0.3344 -0.5928

responder responder
OMP-B71 ER+PR+HER2- 0.9897 1.6789 Responder Responder

OMP-B84 | ER+PR+HER2- |  0.4324 10.4002 Non- Non-
responder responder
OMP-B90 TNBC 0.8152 0.492 Responder Responder

UM-T02 TNBC 0.4387 03972 Non- Non-
responder responder

UM-T06 | ER+PR+HER2- |  0.1385 -1.0778 Non- Non-
responder responder

[00288] As shown in Table 3, the response of each of the six breast cancer tumors was accurately
predicted by the 6-gene biomarker signature using the decision values and the classification

probabilities.

Example 4
Prevalence Estimation of the 6-gene biomarker signature
[00289] Prevalence of a biomarker signature can be defined as the proportion of a population
predicted to be a responder based upon the biomarker signature. The prevalence of the 6-gene
biomarker signature in HER2 negative (HER2-) and triple negative breast cancer (TNBC) populations
was estimated by applying the 6-gene biomarker signature to three publicly available breast cancer
microarray data sets. The Cremoux2001 dataset was compiled from A ffymetrix U133plus2
microarrays with 226 patients, including 145 HER2- and 81 HER2+, where 51 TNBC were included
within the HER2- group. The Wang2011 dataset was compiled from Affymetrix U133plus2
microarrays with 115 patients, including 79 HER2- and 36 HER2+, where 28 TNBC were included
within the HER2- group. The Prat2010 dataset was compiled from Agilent Human 1A microarrays
with 333 patients, including 215 HER2- and 118 HER2+, where 57 TNBC were included within the
HER2- group. Pre-processing of the public data included downloading the data, extracting the probe
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sets mapping to the six genes, and collapsing the probe sets to the six genes. Gene level expression
data was further standardized by subtracting the mean and dividing by the standard deviation of each
gene in the public data. The SVM model built upon the training data was used to classify the public
data. Classification probabilitics were obtained and the proportion of predicted responders
(probability > 0.5) was calculated based on the 6-gene biomarker signature.

[00290] As shown in Figure 7, the predicted prevalence of the 6-gene biomarker signature within the 3
datasets was very similar (approximately 60%). This prediction would suggest that there is a large
population of breast cancer patients that would be responsive to therapy with the anti-FZD antibody

OMP-18R5 in combination with taxol.

Example 5
qPCR assays for 6-gene biomarker signature
[00291] qPCR assays were developed to determine the expression levels of FBXW2, CCND2, RHOU,
CTBP2, WIF1, and DKK1 in a tumor sample. Primers and probes were designed using publicly
available mRNA sequences. The primers and probes were generated and used in optimization and
validation tests using human fresh frozen (FF) and formalin-fixed paraffin-embedded (FFPE) human
tissue samples. The specific primers and probes are listed in Table 4 (all sequences in 5” to 3’
direction). Four reference genes were used for normalization including TOP1 (topoisomerase 1),

GUSB (beta-glucuronidase), SDHA (succinate dehydrogenase), and PUM1 (pumilio homolog 1).

Table 4
Gene Primer/Probe Sequence SEQ ID NO
Forward Primer | GCTGTCTCTGATCCGCAAGC SEQ ID NO:62
CCND2 | Reverse Primer | GACGGTGGGTACATGGCAAAC SEQ ID NO:63
Probe CCTTCATTGCTCTGTGTGCCACCGAC SEQ ID NO:64
Forward Primer | ATCCGTGGGGAGACGCTG SEQ ID NO:65
CTBP2 Reverse Primer | CTCGAACTGCAACCGCCTG SEQ ID NO:66
Probe CCCGTGCGACCAAAGCCAATGAGG SEQ ID NO:67
Forward Primer | GACCATTGACAACTACCAGCCGTA SEQ ID NO:68
DKK1 Reverse Primer | TGGGACTAGCGCAGTACTCATC SEQ ID NO:69
Probe TGCCGCACTCCTCGTCCTCTG SEQ ID NO:70
Forward Primer | GCCAGTTATGATATTCTCAGGGTCA SEQ ID NO:71
FBXW2 | Reverse Primer | AGCAGGGCAAAGATATCTCCAAA SEQ ID NO:72
Probe AGACTCCTGAGATAGCAAACTTGGCCT SEQ ID NO:73
Forward Primer CCCACCGAGTACATCCCTACTG SEQ ID NO:74
RHOU1 | Reverse Primer | CAGTGTCACAGAGTTGGAGTCTICA SEQ ID NO:75
Probe CGCCCATCCACAGACACCACCG SEQ ID NO:76
WIF1 Forward Primer | GTTCCAAAGGTTACCAGGGAGAC SEQ ID NO:77
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Reverse Primer | GTTGGGTTCATGGCAGGTTCC SEQ ID NO:78
Probe CCAGGCTCGCAGACAGGCTTTGAAC SEQ ID NO:79

[00292] qPCR was performed on total RNA obtained from 18 xenograft breast tumors. Tumor
specimens were harvested and immediately snap frozen and stored at -80°C prior to RNA isolation.
Total RNA was extracted using the RNeasy Fibrous Mini Kit (Qiagen, Valencia CA, PN#74704) with
TissueLyzer homogenization and DNase | treatment according to the manufacturer’s protocol. RNAs
were visualized on a Bioanalyzer 2100 (Agilent, Santa Clara, CA) and verified to be intact with RIN
values > 6.0. All RNAs had A260/A280 ratios > 1.8.

[00293] qPCR was performed in a two-step manner. First, cDNA was synthesized from total RNA
using random hexamers as described in Applied Biosystems User Bulletin 2. TagMan Universal PCR
Master Mix (Applied Biosystems, Foster City, CA. Cat # 4304437 and 4326708) was used in
subsequent qPCR reactions according to the manufacturer’s protocol. Quantities of gene expression
were determined using a Ct (cycle threshold) method from triplicate reactions. Cycle threshold is
generally considered to be the number of cycles required for a signal to cross the detection threshold.
Ct levels are inversely proportional to the amount of target nucleic acid in a sample. Ct of the six
genes are normalized using the Ct levels of the four reference genes. Normalized Ct of the 6-gene

signature for the 18 xenograft samples is shown in Table 5.

Table 5

FBXW2 CCND2 RHOU CTBP2 WIF1 DKK1
OMP-B84 | 0.8425 125125 4.6775 1.0775 16.4025 5.2575
OMP-B71 | 098375 | 1452375 | 6.46875 0.08875 4.56875 1.14375
OMP-B59 | 0.83875 2.67375 6.43875 20.6012 4.90375 10.7888
OMP-BS6 | 24725 115125 2.5425 1.3275 20.8825 11125
OMP-B39 1.03 12.54 1.44 2225 2.045 6.365
OMII;B% 1.175 6.955 6.87 1535 17.535 10.87
OMP-B94 | 1.67375 1.52875 5.95375 1.56875 9.34875 437875
OMP-B40 1.03 16.455 6.775 0.73 16.455 14.985
OMP-B29 1.445 13.63 6.425 0.695 13.63 4.185
OMP-B6O | 1.6725 14.7775 6.9825 0.4775 20.8025 8.6775

MP-B

O i N1 075875 | 1418375 | 5.78875 0.13875 | 1554375 | 10.7388
UM-T06 1.19875 | 1151875 | 4.27875 1.34375 8.87375 6.26375
OMP-B44 1.61 11.765 4755 0.505 7.225 9.61
UM-T02 2,255 13215 4.195 1.075 16.125 4225
UM-T 3 167625 | 1258625 | 5.83625 020125 | 1621625 | 4.17125
OMP-B34 | 0.08625 0.58625 6.21125 0.53125 9.02125 0.06125
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UM-PE13 0.925 15.185 4.055 -0.7 15.185 6.62
UM-TO01 2.20375 15.11375 6.44375 -0.1062 15.11375 15.1138

[00294] Decision values can be calculated by a weighted sum of the normalized expression of the 6
genes from data generated from the qPCR assays. These decision values are different than the
decision values generated from the analysis based on microarray data, however the predictive

capabilities of the two models are very similar.

[00295] It is understood that the examples and embodiments described herein are for illustrative
purposes only and that various modifications or changes in light thereof will be suggested to persons
skilled in the art and are to be included within the spirit and purview of this application.

[00296] All publications, patents, and patent applications cited herein are hereby incorporated by
reference in their entirety for all purposes to the same extent as if each individual publication, patent

or patent application were specifically and individually indicated to be so incorporated by reference.

[00297] Following are the sequences disclosed in the application:

OMP-18R5 Heavy chain CDR1 (SEQ ID NO:1)
GFTEFSHYTLS

OMP-18R5 Heavy chain CDR2 (SEQ ID NO:2)
VISGDGSYTYYADSVKG

OMP-18R5 Heavy chain CDR3 (SEQ ID NO:3)
NFIKYVFAN

OMP-18RS5 Light chain CDR1 (SEQ ID NO:4)
SGDNIGSFEFYVH

OMP-18R5 Light chain CDR2 (SEQ ID NO:5)
DKSNRPSG

OMP-18R5 Light chain CDR3 (SEQ ID NO:6)
QSYANTLSL

OMP-18R5 Heavy chain variable region amino acid sequence (SEQ 1D NO:7)
EVOLVESGGGLVQPGGSLRLSCAASGEFTFSHYTLSWVRQAPGKGLEWVSVISGDGSYTYY
ADSVKGREFTISSDNSKNTLYLOMNSLRAEDTAVYYCARNEFIKYVFANWGQGTLVTVSS

OMP-18R5 Light chain variable region amino acid sequence (SEQ ID NO:8)
DIELTQPPSVSVAPGQTARISCSGDNIGSEFYVHWYQOKPGQAPVLVIYDKSNRPSGIPER
FSGSNSGNTATLTISGTQAEDEADYYCQSYANTLSLVEFGGGTKLTVLG

OMP-18R5 Heavy chain amino acid sequence with predicted signal sequence underlined (SEQ ID
NO:9)

MKHIWEFFLLLVAAPRWVLSEVQLVESGGGLVQPGGSLRLSCAASGEFTESHYTLSWVRQAP
GKGLEWVSVISGDGSYTYYADSVKGRETISSDNSKNTLYLOMNSLRAEDTAVYYCARNET
KYVFANWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYEFPEPVTVSWNS
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GALTSGVHTEFPAVLQSSGLYSLSSVVTIVPSSNEGTQTYTCNVDHKPSNTKVDKTVERKCC
VECPPCPAPPVAGPSVEFLEFPPKPKDTLMISRTPEVTICVVVDVSHEDPEVQENWYVDGVEV
HNAKTKPREEQENSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPR
EPQVYTLPPSREEMTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFE
FLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

OMP-18R5 Light chain amino acid sequence with predicted signal sequence underlined (SEQ ID
NO:10)
MAWALLLLTLLTQGTGSWADIELTQPPSVSVAPGQTARISCSGDNIGSEYVHWYQQKPGQ
APVLVIYDKSNRPSGIPERESGSNSGNTATLTISGTQAEDEADYYCQOSYANTLSLVEGGG
TKLTVLGOQPKAAPSVTLEFPPSSEELQANKATLVCLISDEYPGAVIVAWKADSSPVKAGVE
TTTPSKQOSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS

OMP-18R5 Heavy chain amino acid sequence without predicted signal sequence (SEQ ID NO:11)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSHYTLSWVRQAPGKGLEWVSVISGDGSYTYY
ADSVKGREFTISSDNSKNTLYLOMNSLRAEDTAVYYCARNEFIKYVFANWGQGTLVTVSSAS
TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGL
YSLSSVVIVPSSNEGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVELFE
PPKPKDTLMISRTPEVTCVVVDVSHEDPEVQENWYVDGVEVHNAKTKPREEQENSTEFRVV
SVLTVVHQODWLNGKEYKCKVSNKGLPAPTEKTISKTKGQPREPQVYTLPPSREEMTKNQV
SLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPMLDSDGSEFFLYSKLTVDKSRWQQGNVE
SCSVMHEALHNHYTQKSLSLSPGK

OMP-18R5 Light chain amino acid sequence without predicted signal sequence (SEQ ID NO:12)
DIELTQPPSVSVAPGQTARISCSGDNIGSEFYVHWYQQOKPGQAPVLVIYDKSNRPSGIPER
FSGSNSGNTATLTISGTQAEDEADYYCQSYANTLSLVEFGGGTKLTVLGQPKAAPSVTLEP
PSSEELQANKATLVCLISDEFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLS
LTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS

Human FZD1 Fri domain amino acid sequence without predicted signal sequence (SEQ ID NO:13)
QOPPPPPQOQOOSGOQYNGERGISVPDHGYCQPISIPLCTDIAYNQTIMPNLLGHTNQEDA
GLEVHQEFYPLVKVQCSAELKFFLCSMYAPVCTVLEQALPPCRSLCERARQGCEALMNKEG
FOQWPDTLKCEKFPVHGAGELCVGONTSDKGT

Human FZD2 Fri domain amino acid sequence without predicted signal sequence (SEQ ID NO:14)
QFHGEKGISIPDHGEFCQPISIPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQEFYPLVKVQ
CSPELRFFLCSMYAPVCTVLEQATIPPCRSICERARQGCEALMNKEGEFQWPERLRCEHEPR
HGAEQICVGQNHSEDG

Human FZD3 Fri domain amino acid sequence without predicted signal sequence (SEQ ID NO:15)
HSLESCEPITLRMCQDLPYNTTEFMPNLLNHYDOQQTAALAMEPFHPMVNLDCSRDFE
RPFLCALYAPICMEYGRVTLPCRRLCQRAYSECSKLMEMEGVPWPEDMECSREFPDCDEPY
PRLVDL

Human FZD4 Fri domain amino acid sequence without predicted signal sequence (SEQ ID NO:16)
FGDEEERRCDPIRISMCONLGYNVTKMPNLVGHELQTDAELQLTTETPLIQYGCSSQLQF
FLCSVYVPMCTEKINIPIGPCGGMCLSVKRRCEPVLKEFGFAWPESLNCSKEFPPONDHNH
MCMEGPGDEEV

Human FZD5 Fri domain amino acid sequence without predicted signal sequence (SEQ ID NO:17)
ASKAPVCQEITVPMCRGIGYNLTHMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLRFEFFL
CSMYTPICLPDYHKPLPPCRSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEVL
CMDYNRSEATT

Human FZD6 Fri domain amino acid sequence without predicted signal sequence (SEQ ID NO:18)
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HSLEFTCEPITVPRCMKMAYNMTEFFPNLMGHYDQSIAAVEMEHFLPLANLECSPNIETEFLC
KAEFVPTCIEQIHVVPPCRKLCEKVYSDCKKLIDTFGIRWPEELECDRLQYCDETVPVTED
PHTEFLG

Human FZD7 Fri domain amino acid sequence without predicted signal sequence (SEQ ID NO:19)
QPYHGEKGISVPDHGFCQPISIPLCTDIAYNQTILPNLLGHTNQEDAGLEVHQFYPLVKV
QCSPELRFFLCSMYAPVCTVLDQATIPPCRSLCERARQGCEALMNKEGFOQWPERLRCENEP
VHGAGEICVGONTSDGSG

Human FZDS Fri domain amino acid sequence without predicted signal sequence (SEQ ID NO:20)
ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTODEAGLEVHQFWPLVEIQCSPDLKEF
LCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTL
CMDYNRTDLTT

Human FZD9 Fri domain amino acid sequence without predicted signal sequence (SEQ ID NO:21)
LETIGRFDPERGRGAAPCQAVEIPMCRGIGYNLTRMPNLLGHTSQGEAAAELAEFAPLVQY
GCHSHLRFFLCSLYAPMCTDQVSTPIPACRPMCEQARLRCAPIMEQFNFGWPDSLDCARL
PTRNDPHALCMEAPENA

Human FZD10 Fri domain amino acid sequence without predicted signal sequence (SEQ ID NO:22)
ISSMDMERPGDGKCQPIEIPMCKDIGYNMTRMPNLMGHENQREAATIQLHEFAPLVEYGCH
GHLRFFLCSLYAPMCTEQVSTPIPACRVMCEQARLKCSPIMEQEFNFKWPDSLDCRKLPNK
NDPNYLCMEAPNNG

Human FZD1 amino acids 116-227 (SEQ ID NO:23)
COPISIPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQEFYPLVKVQCSAELKFFLCSMYAP
VCTVLEQALPPCRSLCERARQGCEAIMNKEFGFQWPDTLKCEKFPVHGAGELC

Human FZD2 amino acids 39-150 (SEQ ID NO:24)
COPISIPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQEFYPLVKVQCSPELRFFLCSMYAP
VCTVLEQAIPPCRSICERARQGCEALMNKEFGFQWPERLRCEHFPRHGAEQIC

Human FZD3 amino acids 28-133 (SEQ ID NO:25)
CEPITLRMCQDLPYNTTFMPNLLNHYDQQTAALAMEPFHPMVNLDCSRDFRPFLCALYAP
ICMEYGRVTLPCRRLCQRAYSECSKLMEMEGVPWPEDMECSREPDC

Human FZD4 amino acids 48-161 (SEQ ID NO:26)
CDPIRISMCONLGYNVTKMPNLVGHELQTDAELQLTTEFTPLIQYGCSSQLOFFLCSVYVP
MCTEKINIPIGPCGGMCLSVKRRCEPVLKEFGFAWPESLNCSKEPPQONDHNHMC

Human FZDS5 amino acids 33-147 (SEQ ID NO:27)
CQEITVPMCRGIGYNLTHMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLRFFLCSMYTP
ICLPDYHKPLPPCRSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEVLC

Human FZD6 amino acids 24-129 (SEQ ID NO:28)
CEPITVPRCMKMAYNMTFEPNLMGHYDQSTIAAVEMEHFLPLANLECSPNIETFLCKAFVP
TCIEQIHVVPPCRKLCEKVYSDCKKLIDTFGIRWPEELECDRLQYC

Human FZD7 amino acids 49-160 (SEQ ID NO:28)
COPISIPLCTDIAYNQTILPNLLGHTNQEDAGLEVHQEFYPLVKVQCSPELRFFLCSMYAP
VCTVLDQAIPPCRSLCERARQGCEALMNKEGFQWPERLRCENFPVHGAGEIC

Human FZD& amino acids 35-148 (SEQ ID NO:30)

COEITVPLCKGIGYNYTYMPNQEFNHDTQODEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTP
ICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLC
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Human FZD9 amino acids 39-152 (SEQ ID NO:31)
CQAVEIPMCRGIGYNLTRMPNLLGHTSQGEAAAELAEFAPLVQYGCHSHLRFFLCSLYAP
MCTDQVSTPIPACRPMCEQARLRCAPIMEQFNEFGWPDSLDCARLPTRNDPHALC

Human FZD10 amino acids 34-147 (SEQ ID NO:32)
CQPIEIPMCKDIGYNMTRMPNLMGHENQREAATQLHEFAPLVEYGCHGHLRFFLCSLYAP
MCTEQVSTPIPACRVMCEQARLKCSPIMEQFNEKWPDSLDCRKLPNKNDPNYLC

Human FZDS8 Fri domain amino acid sequence without predicted signal sequence (variant) (SEQ ID
NO:33)

ASAKELACQEITVPLCRKGIGYNYTYMPNQEFNHDTQDEAGLEVHQFWPLVEIQCSPDLKEF
LCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTL
CMDYNRTDL

Human IgG, Fc region (SEQ ID NO:34)
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTIEKTISKAK
GOPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSEFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK

Human IgG Fc region (variant) (SEQ ID NO:35)
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAK
GOPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFELYSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK

Human IgG, Fc region (SEQ ID NO:36)
KSSDKTHTCPPCPAPELLGGPSVFLEPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPTIEKTIS
KAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFEFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGK

Human IgG, Fc region (SEQ ID NO:37)
EPKSSDKTHTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKT
ISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK

Human IgG, Fe region (SEQ ID NO:38)
CVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQENWYVDGVE
VHNAKTKPREEQFNSTEFRVVSVLTVVHODWLNGKEYKCKVSNKGLPAPIEKTISKTKGQP
REPQVYTLPPSREEMTKNQVSLTCLVKGEFYPSDIAVEWESNGOQPENNYKTTPPMLDSDGS
FELYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK

FZDg&-Fc¢ variant 54F03 amino acid sequence (without predicted signal sequence) (SEQ ID NO:39)
ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKEF
LCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTL
CMDYNRTDLTTGRADKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV
SHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSEFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPG

K
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FZDS8-Fc variant 54F16, 54F17, 54F18, 54F23, 54F25, 54F27, 54F29, 54F31, and 54F34 amino acid
sequence (without predicted signal sequence) (SEQ ID NO:40)
ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKEF
LCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTL
CMDYNRTDLTTKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV
SHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSEFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG

K

FZDS&-Fc variant 54F19, 54F20, 54F24, 54F26, 54F28, 54F30, 54F32, 54F34 and 54F35 amino acid
sequence (without predicted signal sequence) (SEQ ID NO:41)
ASAKELACQEITVPLCKGIGYNYTYMPNQENHDTQDEAGLEVHQFWPLVEIQCSPDLKEF
LCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMROYGFAWPDRMRCDRLPEQGNPDTL
CMDYNRTDLTTEPKSSDKTHTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOQGNVESCSVMHEALHNHYTQKSLSLS

PGK

FZD8-Fc variant 54F03 amino acid sequence with signal sequence (SEQ ID NO:42)
MEWGYLLEVTSLLAALALLQRSSGAAAASAKELACQEITVPLCKGIGYNYTYMPNQFENHD
TODEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAP
LMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTGRADKTHTCPPCPAPELLGGPS
VELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTIEKTISKAKGOQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFELYSKLTVDKSRWQQO
GNVFSCSVMHEALHNHYTQKSLSLSPGK

FZDS8-Fc variant 54F16 amino acid sequence with signal sequence (SEQ ID NO:43)
MEWGYLLEVTSLLAALALLQRSSGAAAASAKELACQEITVPLCKGIGYNYTYMPNQEFNHD
TODEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAP
ILMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTKSSDKTHTCPPCPAPELLGGPS
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSEFEFLYSKLTVDKSRWQQ
GNVEFSCSVMHEALHNHYTQKSLSLSPGK

FZD8-Fc variant 54F26 with signal sequence (SEQ ID NO:44)
MEWGYLLEVTSLLAALFLLORSPIVHAASAKELACQEITVPLCKGIGYNYTYMPNQEFNHD
TODEAGLEVHQFWPLVETQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAP
LMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTEPKSSDKTHTCPPCPAPELLGG
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSEFFLYSKLTVDKSRW
QOGNVEFSCSVMHEALHNHYTQKSLSLSPGK

FZDS8-Fc variant 54F28 with signal sequence (SEQ ID NO:45)
MEWGYLLEVTSLLAALLLLOQRSPFVHAASAKELACQEITVPLCKGIGYNYTYMPNQEFNHD
TODEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAP
ILMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTEPKSSDKTHTCPPCPAPELLGG
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFEFLYSKLTVDKSRW
QOGNVESCSVMHEALHNHYTQKSLSLSPGK
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Human Wntl C-terminal cysteine rich domain (aa 288-370) (SEQ ID NO:46)
DLVYFEKSPNEFCTYSGRLGTAGTAGRACNSSSPALDGCELLCCGRGHRTRTQRVTERCNC
TEFHWCCHVSCRNCTHTRVLHECL

Human Wnt2 C-terminal cysteine rich domain (aa 267-360) (SEQ ID NO:47)
DLVYFENSPDYCIRDREAGSLGTAGRVCNLTSRGMDSCEVMCCGRGYDTSHVTRMTKCGC
KFHWCCAVRCQDCLEALDVHTCKAPKNADWTTAT

Human Wnt2b C-terminal cysteine rich domain (aa 298-391) (SEQ ID NO:48)
DLVYEFDNSPDYCVLDKAAGSLGTAGRVCSKTSKGTDGCEIMCCGRGYDTTRVTRVTQCEC
KFHWCCAVRCKECRNTVDVHTCKAPKKAEWLDQT

Human Wnt3 C-terminal cysteine rich domain (aa 273-355) (SEQ ID NO:49)
DLVYYENSPNEFCEPNPETGSFGTRDRTCNVTSHGIDGCDLLCCGRGHNTRTEKRKEKCHC
IFHWCCYVSCQECIRIYDVHTCK

Human Wnt3a C-terminal cysteine rich domain (aa 270-352) (SEQ ID NO:50)
DLVYYEASPNFCEPNPETGSFGTRDRTCNVSSHGIDGCDLLCCGRGHNARAERRREKCRC
VEHWCCYVSCQECTRVYDVHTCK

Human Wnt7a C-terminal cysteine rich domain (aa 267-359) (SEQ ID NO:51)
DLVYIEKSPNYCEEDPVTGSVGTQGRACNKTAPQASGCDLMCCGRGYNTHQYARVWQCNC
KFHWCCYVKCNTCSERTEMYTCK

Human Wnt7b C-terminal cysteine rich domain (aa 267-349) (SEQ ID NO:52)
DLVYIEKSPNYCEEDAATGSVGTQGRLCNRTSPGADGCDTMCCGRGYNTHQYTKVWQCNC
KFHWCCEVKCNTCSERTEVEFTCK

Human Wnt8a C-terminal cysteine rich domain (aa 248-355) (SEQ ID NO:53)
ELIFLEESPDYCTCNSSLGIYGTEGRECLONSHNTSRWERRSCGRLCTECGLQVEERKTE
VISSCNCKFQWCCTVKCDQCRHVVSKYYCARSPGSAQSLGRVWFGVYI

Human Wnt8b C-terminal cysteine rich domain (aa 245-351) (SEQ ID NO:54)
ELVHLEDSPDYCLENKTLGLLGTEGRECLRRGRALGRWELRSCRRLCGDCGLAVEERRAE
TVSSCNCKFHWCCAVRCEQCRRRVTKYFCSRAERPRGGAAHKPGRKP

Human Wntl0a C-terminal cysteine rich domain (aa 335-417) (SEQ ID NO:55)
DLVYFEKSPDFCEREPRLDSAGTVGRLCNKSSAGSDGCGSMCCGRGHNILRQTRSERCHC
RFHWCCEVVCEECRITEWVSVCK

Human Wnt10b C-terminal cysteine rich domain (aa 307-389) (SEQ ID NO:56)
ELVYFEKSPDFCERDPTMGSPGTRGRACNKTSRLLDGCGSLCCGRGHNVLRQTRVERCHC
REHWCCYVLCDECKVTEWVNVCK

Linker (SEQ ID NO:57)
ESGGGGVT

Linker (SEQ ID NO:58)
LESGGGGVT

Linker (SEQ ID NO:59)
GRAQVT
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Linker (SEQ ID NO:60)
WRAQVT

Linker (SEQ ID NO:61)
ARGRAQVT

CCND2 Forward Primer (SEQ ID NO:62)
GCTGTCTCTGATCCGCAAGC

CCND2 Reverse Primer (SEQ ID NO:63)
GACGGTGGGTACATGGCAAAC

CCND?2 Probe (SEQ ID NO:64)
CCTTCATTGCTCTGTGTGCCACCGAC

CTBP2 Forward Primer (SEQ ID NO:65)
ATCCGTGGGGAGACGCTG

CTBP2 Reverse Primer (SEQ ID NO:66)
CTCGAACTGCAACCGCCTG

CTBP2 Probe (SEQ ID NO:67)
CCCGTGCGACCAAAGCCAATGAGG

DKK1 Forward Primer (SEQ ID NO:68)
GACCATTGACAACTACCAGCCGTA

DKK1 Reverse Primer (SEQ ID NO:69)
TGGGACTAGCGCAGTACTCATC

DKK 1 Probe (SEQ ID NO:70)
TGCCGCACTCCTCGTCCTCTG

FBXW2 Forward Primer (SEQ ID NO:71)
GCCAGTTATGATATTCTCAGGGTCA

FBXW?2 Reverse Primer (SEQ ID NO:72)
AGCAGGGCAAAGATATCTCCAAA

FBXW?2 Probe (SEQ ID NO:73)
AGACTCCTGAGATAGCAAACTTGGCCT

RHOU1 Forward Primer (SEQ ID NO:74)
CCCACCGAGTACATCCCTACTG

RHOUT1 Reverse Primer (SEQ ID NO:75)
CAGTGTCACAGAGTTGGAGTCTCA

RHOU1 Probe (SEQ ID NO:76)
CGCCCATCCACAGACACCACCG

WIF1 Forward Primer (SEQ ID NO:77)
GTTCCAAAGGTTACCAGGGAGAC

WIF1 Reverse Primer (SEQ ID NO:78)
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GTTGGGTTCATGGCAGGTTCC

WIF1 Probe (SEQ ID NO:79)
CCAGGCTCGCAGACAGGCTTTGAAC
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WHAT IS CLAIMED IS:

1. A method of identifying a human tumor that is likely to be responsive or non-responsive to
treatment with a Wnt pathway inhibitor, the method comprising:
(a) obtaining a sample of the human tumor;
(b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1; and
(c) identifying the tumor as likely to be responsive or non-responsive to treatment based

upon the expression level of the biomarkers.

2. A method of identifying a human tumor that is likely to be responsive or non-responsive to
treatment with a Wnt pathway inhibitor, the method comprising:
(a) obtaining a sample of the human tumor;
(b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND?2,
RHOU, CTBP2, WIF1, and DKK1; and
(c) calculating a decision value based upon the standardized expression of the biomarkers
in the signature;
wherein a positive decision value indicates the tumor is predicted to be responsive to the Wnt
pathway inhibitor and a negative decision value indicates the tumor is predicted to be non-

responsive to the Wnt pathway inhibitor.

3. A method of classifying a human tumor as likely to be responsive or non-responsive to
treatment with a Wnt pathway inhibitor, the method comprising:
(a) obtaining a sample of the human tumor;
(b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1; and
() classifying the tumor as likely to be responsive or non-responsive to treatment based

upon the expression of the biomarkers.
4. A method of classifying a human tumor as likely to be responsive or non-responsive to

treatment with a Wnt pathway inhibitor, the method comprising:

(a) obtaining a sample of the human tumor;
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(b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1; and

(c) calculating a decision value based upon the standardized expression of the biomarkers
in the signature;

wherein a positive decision value indicates the tumor is predicted to be responsive the Wnt
pathway inhibitor and a negative decision value indicates the tumor is predicted to be non-

responsive the Wnt pathway inhibitor.

A method of determining the responsiveness of a human tumor to treatment with a Wnt

pathway inhibitor, the method comprising:

6.

(a) obtaining a sample of the human tumor;

(b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND?2,
RHOU, CTBP2, WIF1, and DKK1; and

(c) determining the responsiveness of the tumor to treatment based upon the expression

of the biomarkers.

A method of determining the responsiveness of a human tumor to treatment with a Wnt

pathway inhibitor, the method comprising:

7.

(a) obtaining a sample of the human tumor;

(b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1; and

(c) calculating a decision value based upon the standardized expression of the biomarkers
in the signature;

wherein a positive decision value indicates the tumor is predicted to be responsive to the Wnt

pathway inhibitor.

A method of identifying a patient with cancer who is likely to respond to treatment with a

Wnt pathway inhibitor, the method comprising:

(a) obtaining a sample of the patient’s tumor;

(b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND2,
RHOU, CTBP2, WIF1, and DKK1; and

(c) identifying the patient who is likely to respond to treatment based upon the

expression level of the biomarkers.
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A method of identifying a patient with cancer who is likely to respond to treatment with a

Wnt pathway inhibitor, the method comprising:

9.

(a) obtaining a sample of the patient’s tumor;

(b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND?2,
RHOU, CTBP2, WIF1, and DKK1; and

() calculating a decision value based upon the standardized expression of the biomarkers
in the signature;

wherein a positive decision value indicates that the patient is predicted to respond to treatment

with the Wnt pathway inhibitor.

A method of selecting a patient with cancer for treatment with a Wnt pathway inhibitor, the

method comprising:

10.

(a) obtaining a sample of the patient’s tumor;

(b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW?2,
CCND2, RHOU, CTBP2, WIF1, and DKK1; and

() selecting the patient for treatment based upon the expression level of the biomarkers.

A method of selecting a patient with cancer for treatment with a Wnt pathway inhibitor, the

method comprising:

11.

(a) obtaining a sample of the patient’s tumor;

(b) measuring the expression level of each biomarker of a biomarker signature in the
sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW?2,
CCND2, RHOU, CTBP2, WIF1, and DKK1;

() calculating a decision value based upon the standardized expression of the biomarkers
in the biomarker signature; and

(d) selecting the patient for treatment when their tumor sample has a positive decision

value.

A method of treating cancer in a patient, comprising:
(a) identifying if the patient is likely to respond to treatment with a Wnt pathway
inhibitor, wherein the identification comprises:

(1) obtaining a sample of the patient’s tumor;
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(b)

(ii) measuring the expression level of each biomarker of a biomarker signature in
the sample, wherein the signature comprises one or more of the biomarkers FBXW?2,
CCND2, RHOU, CTBP2, WIF1, and DKK1; and

(i)  identifying the patient who is likely to respond to treatment based upon the
expression level of the biomarkers; and

administering an effective amount of a Wnt pathway inhibitor to the patient who is

likely to response to treatment.

A method of treating cancer in a patient, comprising:

identifying if the patient is likely to respond to treatment with a Wnt pathway

inhibitor, wherein the identification comprises:

(1) obtaining a sample of the patient’s tumor;

(i1) measuring the expression level of each biomarker of a biomarker signature in
the sample, wherein the signature comprises one or more of the biomarkers FBXW?2,
CCND2, RHOU, CTBP2, WIF1, and DKK1; and

(iii)  calculating a decision value based upon the standardized expression of the
biomarkers in the signature;

wherein a positive decision value indicates that a patient is predicted to respond to
treatment with the Wnt pathway inhibitor; and

administering an effective amount of a Wnt pathway inhibitor to the patient who is

predicted to response to treatment.

A method for increasing the likelihood of effective treatment with a Wnt pathway inhibitor,

identifying if a patient has a tumor that is likely to respond to treatment with a Wnt

pathway inhibitor, wherein the identification comprises:

1) obtaining a sample of the patient’s cancer;

(ii) measuring the expression level of each biomarker of a biomarker signature in
the sample, wherein the signature comprises one or more of the biomarkers FBXW?2,
CCND2, RHOU, CTBP2, WIF1, and DKK1; and

(i)  identifying the patient who is likely to respond to treatment based upon the
expression level of the biomarkers; and

administering an effective amount of the Wnt pathway inhibitor to the patient who is

likely to respond to treatment.

A method for increasing the likelihood of effective treatment with a Wnt pathway inhibitor,

comprising:
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(a) identifying if a patient has a tumor that is likely to respond to treatment with
a Wnt pathway inhibitor, wherein the identification comprises:
1 obtaining a sample of the patient’s cancer;
(ii) measuring the expression level of each biomarker of a biomarker
signature in the sample, wherein the signature comprises one or more of the
biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and
(iii)  calculating a decision value based upon the standardized expression
of the biomarkers in the signature;
wherein a positive decision value indicates that a patient is predicted to
respond to treatment with the Wnt pathway inhibitor; and
(b) administering an effective amount of the WNT pathway inhibitor to the

patient whose tumor has a positive decision value.

15. The method according to any one of claims 1-14, wherein the biomarker signature comprises
one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, DKK1, EP300, CTBP1,
WNT6, WNT3, FZD2, APC, TLE2, DVL2, PITX2, WISP1, GSK3B, WNT9A, FZD7, and LEF1.

16. The method according to any one of claims 1-15, wherein the biomarker signature comprises

one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, DKK1, EP300, and CTBP1.

17. The method according to any one of claims 1-16, wherein the biomarker signature comprises

two or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKKI1.

18. The method according to any one of claims 1-16, wherein the biomarker signature comprises

three or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1.

19. The method according to any one of claims 1-16, wherein the biomarker signature comprises

four or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1.

20. The method according to any one of claims 1-16, wherein the biomarker signature comprises

five of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1.

21. The method according to any one of claims 1-16, wherein the biomarker signature comprises

the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1.

22. The method according to any one of claims 1-16, wherein the biomarker signature consists of

the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKKI1.

94



WO 2015/084808 PCT/US2014/068097

23. The method according to any one of claims 1-22, wherein the expression of each biomarker is

measured by a PCR-based assay.

24. The method according to any one of claims 1-23, wherein the expression of each biomarker is
measured by a qPCR assay.
25. The method according to any one of claims 1-22, wherein the expression of each biomarker is

measured by a microarray.

26. The method according to any one of claims 1-25, wherein the standardized expression of each
biomarker is determined by measuring an expression level for each biomarker and multiplying it by a
corresponding weight, wherein the weight for each biomarker is determined by the expression

signature.

27. The method according to any one of claims 1-26, wherein the decision value is calculated
according to the equation: 0.4560427*FBXW2 + 0.3378467*CCND2 - 0.4809354*RHOU +
0.409029*CTBP2 + 0.3291529*WIF1 + 0.2926374*DKK1 + 0.04662682.

28. The method according to any one of claims 1-25, wherein the expression levels of FBXW2,
CCND2, RHOU, CTBP2, WIF1, and DKK1 are measured using polynucleotides selected from the
group consisting of SEQ ID NOs:62-79.

29. The method of claim 28, wherein the expression levels of FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK1 are measured using:
(a) aforward primer of SEQ ID NO:62, a reverse primer of SEQ ID NO:63, and a probe
comprising SEQ ID NO:64;
(b) a forward primer of SEQ ID NO:65, a reverse primer of SEQ ID NO:66, and a probe
comprising SEQ ID NO:67;
(c) a forward primer of SEQ ID NO:68, a reverse primer of SEQ ID NO:69, and a probe
comprising SEQ ID NO:70;
(d) a forward primer of SEQ ID NO:71, a reverse primer of SEQ ID NO:72, and a probe
comprising SEQ ID NO:73;
(e) aforward primer of SEQ ID NO:74, a reverse primer of SEQ ID NO:75, and a probe
comprising SEQ ID NO:76; and
(f) a forward primer of SEQ ID NO:77, a reverse primer of SEQ ID NO:78, and a probe
comprising SEQ ID NO:79.
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30. The method according to any one of claims 1-29, wherein the Wnt pathway inhibitor is an
antibody.
31. The method according to any one of claims 1-30, wherein the Wnt pathway inhibitor is an

antibody that specifically binds at least one Frizzled (FZD) protein or portion thereof.

32. The method of claim 30 or claim 31, wherein the antibody specifically binds at least one FZD
protein selected from the group consisting of: FZD1, FZD2, FZD3, FZD4, FZDS, FZD6, FZD7,
FZDS8, FZD9, and FZD10.

33. The method of claim 30 or claim 31, wherein the antibody specifically binds at least one FZD
protein selected from the group consisting of: FZD1, FZD2, FZDS5, FZD7, and FZDS.

34. The method according to any one of claims 1-33, wherein the Wnt pathway inhibitor is an
antibody comprising:

(a) a heavy chain CDR1 comprising GFTFSHYTLS (SEQ ID NO:1), a heavy chain CDR2
comprising VISGDGSYTYYADSVKG (SEQ ID NO:2), and a heavy chain CDR3 comprising
NFIKY VFAN (SEQ ID NO:3), and

(b) a light chain CDR1 comprising SGDNIGSFYVH (SEQ ID NO:4), a light chain CDR2
comprising DKSNRPSG (SEQ ID NO:5), and a light chain CDR3 comprising QSYANTLSL (SEQ
ID NO:6).

35. The method according to any one of claims 1-34, wherein the Wnt pathway inhibitor is an
antibody comprising a heavy chain variable region comprising SEQ ID NO:7 and a light chain
variable region comprising SEQ ID NO:8.

36. The method according to any one of claims 1-34, wherein the Wnt pathway inhibitor is an
antibody comprising a heavy chain variable region and a light chain variable region encoded by the

plasmid deposited with ATCC as PTA-9541.

37. The method according to any one of claims 30-36, wherein the antibody is a monoclonal
antibody, a recombinant antibody, a chimeric antibody, a bispecific antibody, a humanized antibody, a

human antibody, or a antibody fragment comprising an antigen-binding site.

38. The method according to any one of claims 1-35, wherein the Wnt pathway inhibitor is

antibody OMP-18RS.
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39. The method according to any one of claims 1-29, wherein the Wnt pathway inhibitor is a

soluble receptor.

40. The method of claim 39, wherein the soluble receptor comprises a Fri domain of a human
FZD protein.
41. The method of claim 38, wherein the Fri domain of the human FZD protein is selected from

the group consisting of: the Fri domain of FZD1, the Fri domain of FZD2, the Fri domain of FZD3,
the Fri domain of FZD4, the Fri domain of FZDS5, the Fri domain of FZD6, the Fri domain of FZD7,
the Fri domain of FZDS, the Fri domain of FZD?9, or the Fri domain of FZD10.

42. The method of claim 40, wherein the Fri domain of the human FZD protein comprises the Fri
domain of FZDS.
43. The method according to any one of claims 39-42, wherein the soluble receptor further

comprises a non-FZD polypeptide.

44, The method of claim 43, wherein the non-FZD polypeptide comprises a human Fc region.

45. The method according to any one of claims 39-44, wherein the Wnt pathway inhibitor is
FZDS8-Fc soluble receptor OMP-54F28.

46. The method according to any one of claims 1-45, wherein the tumor is selected from the
group consisting of: a breast tumor, a lung tumor, a colon tumor, a colorectal tumor, a melanoma, a
pancreatic tumor, a gastrointestinal tumor, a renal tumor, an ovarian tumor, a neuroendocrine tumor, a
liver tumor, an endometrial tumor, a kidney tumor, a prostate tumor, a thyroid tumor, a
neuroblastoma, a glioma, a glioblastoma multiforme, a cervical tumor, a stomach tumor, a bladder

tumor, a hepatoma, and a head and neck tumor.

47. The method of according to any one of claims 1-45, wherein the tumor is a breast tumor.

48. The method of claim 47, wherein the breast tumor is a HER2-negative breast tumor.

49. The method of claim 47, wherein the breast tumor is a triple negative breast cancer (TNBC)

tumor.
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50. The method according to any one of claims 1-49, wherein the treatment with a Wnt pathway

inhibitor is in combination with one or more additional therapeutic agents.

S1. The method of claim 50, wherein the additional therapeutic agent is a chemotherapeutic
agent.

52. The method of claim 50, wherein the additional therapeutic agent is paclitaxel.

53. The method of claim 50, wherein the additional therapeutic agent is nab-bound paclitaxel
(ABRAXANE).

54. The method according to any one of claims 1-53, wherein the sample is a tissue sample or a

tumor biopsy.

55. The method according to any one of claims 1-53, wherein the sample is a formalin-fixed

paraffin embedded (FFPE) sample.

56. A method of identifying a human breast tumor that is likely to be responsive to or non-
responsive to treatment with an antibody that specifically binds at least one human frizzled (FZD)
selected from the group consisting of FZD1, FZD2, FZDS5, FZD7, and FZDS, the method comprising:
(a) obtaining a sample of the human breast tumor;
(b) measuring the biomarker expression level of each biomarker of a biomarker signature
in the sample, wherein the biomarker signature comprises one or more of the biomarkers
FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and
(©) calculating a decision value based upon the standardized expression of the biomarkers
in the biomarker signature;
wherein a positive decision value indicates the breast tumor is predicted to be responsive to
treatment with the antibody and a negative decision value indicates the tumor is predicted to

be non-responsive to treatment with the antibody.

57. A method of identifying a patient with breast cancer that is likely to be responsive to
treatment with an antibody that specifically binds at least one human frizzled (FZD) selected from the
group consisting of FZD1, FZD2, FZDS5, FZD7, and FZDS, the method comprising:

(a) obtaining a sample of the breast tumor;

(b) measuring the biomarker expression level of each biomarker of a biomarker signature

in the sample, wherein the biomarker signature comprises one or more of the biomarkers

FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and
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(c) calculating a decision value based upon the standardized expression of the biomarkers
in the biomarker signature;
wherein a positive decision value indicates the breast cancer is predicted to be responsive to

treatment with the antibody.

58. A method of selecting a patient with breast cancer that is likely to be responsive to treatment
with an antibody that specifically binds at least one human frizzled (FZD) selected from the group
consisting of FZD1, FZD2, FZDS5, FZD7, and FZDS, the method comprising:
(a) obtaining a sample of the breast tumor;
(b) measuring the biomarker expression level of each biomarker of a biomarker signature
in the sample, wherein the biomarker signature comprises one or more of the biomarkers
FBXW?2, CCND2, RHOU, CTBP2, WIF1, and DKKI;
(c) calculating a decision value based upon the standardized expression of the biomarkers
in the biomarker signature;
wherein a positive decision value indicates the breast cancer is predicted to be responsive to

treatment with the antibody; and

(d) selecting the patient for treatment when their tumor sample has a positive decision
value.
59. The method of claim 56 or claim 57, further comprising:

(d) selecting a patient for treatment when the breast cancer is predicted to be responsive to

treatment with the antibody.

60. The method according to any one of claims 56-59, further comprising administering an

effective therapeutic amount of the antibody to the patient.

61. The method of claim 60, wherein the antibody is OMP-18RS.

62. The method of claim 56-61, wherein the treatment comprises the antibody in combination

with paclitaxel.

63. A method of treating cancer in a patient, comprising: administering an effective amount of a
Wnt pathway inhibitor to the patient, wherein the patient is predicted to respond to treatment with the
Wnt pathway inhibitor based upon expression levels of a biomarker signature in a patient tumor
sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU,
CTBP2, WIF1, and DKKI.
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64. A kit for detecting FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 in a sample,
wherein the kit comprises polynucleotides selected from the group consisting of SEQ ID NOs:62-79.

65. The kit of claim 64, which comprises:

(a) aforward primer of SEQ ID NO:62, a reverse primer of SEQ ID NO:63, and a probe
comprising SEQ ID NO:64;

(b) a forward primer of SEQ ID NO:65, a reverse primer of SEQ ID NO:66, and a probe
comprising SEQ ID NO:67;

(c) a forward primer of SEQ ID NO:68, a reverse primer of SEQ ID NO:69, and a probe
comprising SEQ ID NO:70;

(d) a forward primer of SEQ ID NO:71, a reverse primer of SEQ ID NO:72, and a probe
comprising SEQ ID NO:73;

(e) a forward primer of SEQ ID NO:74, a reverse primer of SEQ ID NO:75, and a probe
comprising SEQ ID NO:76; and

(f) a forward primer of SEQ ID NO:77, a reverse primer of SEQ ID NO:78, and a probe
comprising SEQ ID NO:79.
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that encompass any additionally elected marker(s) and associated sequences. Applicants must further indicate, if applicable, the claims
which encompass the first named invention, if different than what was indicated above for this group. Failure to clearly identify how any
paid additional invention fees are to be applied to the "+" group(s) will result in only the first claimed invention to be searched/examined.
An Exemplary Election would be: a marker encompassing CCND2, with associated SEQ ID NOs: 62-64 (CCND2-assocated
polynucleotides). ' . ‘

Groups 1+ share the technical features including: methods of identifying a human tumor that is likely to be responsive or non-responsive
to treatment with a Wnt pathway inhibitor, the methods comprising the following methods: (1): (a) obtaining a sample of the human
tumor; (b) measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the signature comprises
one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) identifying the tumor as likely to be
responsive or non-responsive to treatment based upon the expression level of the biomarkers; and (2): (a) obtaining a sample of the
human tumor; (b) measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the signature
comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a decision value based
upon the standardized expression of the biomarkers in the signature; wherein a positive decision value indicates the tumor is predicted
to be responsive to the Wnt pathway inhibitor and a negative decision value indicates the tumor is predicted to be nonresponsive to the
Wnt pathway inhibitor; methods of classifying a human tumor as likely to be responsive or non-responsive to treatment with a Wnt
pathway inhibitor, the methods comprising the following methods: (I): (a) obtaining a sample of the human tumor; (b) measuring the
expression level of each biomarker of a biomarker signature in the sample, wherein the signature comprises one or more of the
biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) classifying the tumor as likely to be responsive or
non-responsive to treatment based upon the expression of the biomarkers; (11): (a) obtaining a sample of the human tumor; (b)
measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the signature comprises one or more
of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a decision value based upon the standardized
expression of the biomarkers in the signature; wherein a positive decision value indicates the tumor is predicted to be responsive the
Wit pathway inhibitor and a negative decision value indicates the tumor is predicted to be nonresponsive the Wnt pathway inhibitor;
methods of determining the responsiveness of a human tumor to treatment with a Wnt pathway inhibitor, the methods comprising the
following methods: (i) (a) obtaining a sample of the human tumor; (b) measuring the expression level of each biomarker of a biomarker
signature in the sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and
DKK1; and (c) determining the responsiveness of the tumor to treatment based upon the expression of the biomarkers; and (ii): (a)
obtaining a sample of the human tumor; (b) measuring the expression level of each biomarker of a biomarker signature in the sample,
wherein the signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) calculating
a decision value based upon the standardized expression of the biomarkers in the signature; wherein a positive decision value indicates
the tumor is predicted to be responsive to the Wnt pathway inhibitor; methods of identifying a patient with cancer who is likely to respond
to treatment with a Wnt pathway inhibitor, the method comprising the following methods: (1): (a) obtaining a sample of the patient's
tumor; (b) measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the signature comprises
one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) identifying the patient who is likely to
respond to treatment based upon the expression level of the biomarkers; and (2): (a) obtaining a sample of the patient's tumor; (b)
measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the signature comprises one or more
of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a decision value based upon the standardized
expression of the biomarkers in the signature; wherein a positive decision value indicates that the patient is predicted to respond to
treatment with the Wnt pathway inhibitor; methods of selecting a patient with cancer for treatment with a Wnt pathway inhibitor, the
method comprising: the following methods: ... Continued on Next Supplemental Page ... .
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Continped from Previous Supplemental Page ... (1): (a) obtaining a sample of the patient's tumor; (b) measuring the expression level
of each biomarker of a biomarker signature in the sample, wherein the biomarker signature comprises one or more of the biomarkers
FﬁXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) selecting the patient for treatment based upon the expression level of the
biomarkers; and (11): (a) obtaining a sample of the patient's tumor; (b) measuring the expression level of each biomarker of a biomarker
signature in the sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK1; (c) calculating a decision value based upon the standardized expression of the biomarkers in the biomarker signature;
and (d) selecting the patient for treatment when their tumor sample has a positive decision value; methods of treating cancer in a patient,
comprising the following methods: (i): (a) identifying if the patient is likely to respond to treatment with a Wnt pathway inhibitor, wherein
the identification comprises: (i) obtaining a sample of the patient's tumor; (ii) measuring the expression level of each biomarker of a
biomarker signature in the sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2,
WIF1, and DKK?1; and (iii) identifying the patient who is likely to respond to treatment based upon the expression level of the biomarkers;
and (b) administering an effective amount of a Wnt pathway inhibitor to the patient who is likely to response to treatment; and (ii): (a)
identifying if the patient is likely to respond to treatment with a Wnt pathway inhibitor, wherein the identification comprises: (i) obtaining a
sample of the patient's tumor; (i) measuring the expression level of each biomarker of a biomarker signature in the sample, wherein the
signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (iii} calculating a decision
value based upon the standardized expression of the biomarkers in the signature; wherein a positive decision value indicates that a
patient is predicted to respond to treatment with the Wnt pathway inhibitor; and (b) administering an effective amount of a Wnt pathway
inhibitor to the patient who is predicted to response to treatment; methods for increasing the likelihood of effective treatment with a Wnt
pathway inhibitor, comprising the following methods: (1): (a) identifying if a patient has a tumor that is likely to respond to treatment with
a Wnt pathway inhibitor, wherein the identification comprises: (i) obtaining a sample of the patient's cancer; (i) measuring the expression
level of each biomarker of a biomarker signature in the sample, wherein the signature comprises one or more of the biomarkers FBXWZ2,
CCND2, RHOU, CTBP2, WIF1, and DKK1; and (iii) identifying the patient who is likely to respond to treatment based upon the
expression level of the biomarkers; and (b) administering an effective amount of the Wnt pathway inhibitor to the patient who is likely to
respond to treatment; and (2): (a) identifying.if a patient has a tumor that is likely to respond to treatment with a Wnt pathway inhibitor,
wherein the identification comprises: (i) obtaining a sample of the patient's cancer; (i) measuring the expression level of each biomarker
of a biomarker signature in the sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU,
CTBP2, WIF1, and DKK1; and (iii) calculating a decision value based upon the standardized expression of the biomarkers in the
signature; wherein a positive decision value indicates that a patient is predicted to respond to treatment with the Wnt pathway inhibitor;
and (b) administering an effective amount of the WNT pathway inhibitor to the patient whose tumor has a positive decision value; a
method of treating cancer in a patient, comprising: administering an effective amount of a Wnt pathway inhibitor to the patient, wherein
the patient is predicted to respond to treatment with the Wnt pathway inhibitor based upon expression levels of a biomarker signature in
a patient tumor sample, wherein the signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and
DKKA1: a kit for detecting FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 in a sample, wherein the kit comprises polynucleotides
selected from the group consisting of SEQ ID NOs: 62-79; a method of identifying @ human breast tumor that is likely to be responsive to
or non-responsive to treatment with an antibody that specifically binds at least one human frizzled (FZD) selected from the group
consisting of FZD1, FZD2, FZD5, FZD7, and FZD8, the method comprising: (a) obtaining a sample of the human breast tumor; (b)
measuring the biomarker expression level of each biomarker of a biomarker signature in the sample, wherein the biomarker signature
comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a decision value based
upon the standardized expression of the biomarkers in the biomarker signature; wherein a positive decision value indicates the breast
tumor is predicted to be responsive to treatment with the antibody and a negative decision value indicates the tumor is predicted to be
non-responsive to treatment with the antibody and a method of selecting a patient with breast cancer that is likely to be responsive to
treatment with an antibody that specifically binds at least one human frizzled (FZD) selected from the group consisting of FZD1, FZD2,

" FZDS5, FZD7, and FZD8, the method comprising: (a) obtaining a sample of the breast tumor; (b) measuring the biomarker expression
level of each biomarker of a biomarker signature in the sample, wherein the biomarker signature comprises one or more of the
biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; (c) calculating a decision value based upon the standardized
expression of the biomarkers in the biomarker signature; wherein a positive decision value indicates the breast cancer is predicted to be
responsive to treatment with the antibody; and (d) selecting the patient for treatment when their tumor sample has a positive decision
value. )

However, these shared technical features are previously disclosed by US 2010/0169025 A1 to Arthur, et al. (hereinafter 'Arthur’) in view
of US 2004/0247593 A1 to He, et al. (hereinafter 'He’). :

Arthur discloses methods of identifying (paragraph [0010)) a human tumor (patients tumors; paragraph [0010]) that is likely to be
responsive or non-responsive to treatment (to prospectively identify patients with pathway targeting inhibitors; paragraph [0010]) with a
Whnt pathway inhibitor (to a'pathway targeting inhibitor, including a Whnt pathway inhibitor; paragraphs {0010}, [0018]), the methods
comprising the following methods: (1): (a) obtaining a sample of the human tumor (obtaining a cell sample of a subject, including a tumor
cell sample; paragraphs [0010), [0018]); (b) measuring the expression level of each biomarker (assessing pathway activation status by
measuring gene expression signatures for pathway activation; paragraphs [0010}, (0018]) of a biomarker signature (paragraphs [0010],
[0018]) in the sample (paragraphs [0010], (0018]), wherein the signature comprises one or more of the biomarkers (paragraphs [0010],
[0018]) FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; paragraph [0033],
Table 1); and (c) identifying the tumor as likely to be responsive or non-responsive to treatment (using the pathway regulation status as
an indicator of the likelihood that a subject wili respond to therapies,.including inhibitors of the Wnt pathway (paragraph [0018]) based
upon the expression level of the biomarkers (paragraphs (0010], {0018]); and (2): (a) obtaining a sample of the human tumor (obtaining a
cell sample of a subject, including a tumor cell sample; paragraphs [001 0], [0018})); (b) measuring the expression level of each
biomarker of a biomarker signature in the sample (determining (measuring) the expression of biomarkers of a biomarker signature in the
sample; paragraphs [0010], [0018]), wherein the signature comprises one or more of the biomarkers (paragraphs [001 0], {0018])
FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; paragraph [0033], Table 1);
and ... Continued on Next Supplemental Page ...

~***_Continued on Next Supplemental Page-***-




INTERNATIONAL SEARCH REPORT

PCT/US14/68097

-***.Continued from Previous Supplemental Page:
o Continueq from I?revious Supplemental I_’age ... {c) calculating a decision value based upon the standardized expression of the
biomarkers in the signature (ca}cylatmg a signature score based on the gene expression, determining if the score is significantly different
fron'\.a mean score and determining that the sample has Wnt pathway degregulation based on the score; paragraph [0087)); wherein a
positive decision value (wherein a signature score above a threshold value; paragraph [0087]) indicates the tumor is predicted to be
responsive to the Wnt pathway inhibitor (indicates the tumor has unregulated Wnt signaling and may be responsive to treatment with a
Whnt signaling inhibitor, paragraphs [0018], [0087]) and a negative decision value indicates the tumor is predicted to be nonresponsive to
the Wnt pathway inhibitor (paragraph [0091]); a method of classifying (paragraph [0010]) a human tumor (patients tumors; paragraph
[0010]) as likely to be responsive or non-responsive to treatment (to prospectively identify patients with pathway targeting inhibitors;
paragraph [0010)) with a Wnt pathway inhibitor (to a pathway targeting inhibitor, including a Wnt pathway inhibitor; paragraphs [0010],
[0018]), the methods comprising the following methods: (1): (a) obtaining a sample of the human tumor (obtaining a cell sample of a
subject, including a tumor cell sample; paragraphs [0010], {0018]); (b) measuring the expression level of each biomarker (assessing
pgthway activation status by measuring gene expression signatures for pathway activation; paragraphs [0010], [0018]) of a biomarker
signature (paragraphs [0010], (0018]) in the sample (paragraphs [0010], [0018]), wherein the signature comprises one or more of the
biomarkers (paragraphs [0010], [0018]) FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2, CCND2, RHOU, CTBP2, WIF1,
and DKK1; paragraph [0033], Table 1); and (c) classifying the tumor as likely to be responsive or non-responsive to treatment (using the.
pathway regulation status as an indicator of the likelihood that a subject will respond to therapies, including inhibitors of the Wnt
pathway; paragraph [0018]) based upon the expression level of the biomarkers (paragraphs [0010], [0018]); and (2): (a) obtaining a
sample of the human tumor (obtaining a cell sample of a subject, including a tumor cell sample; paragraphs [0010], [0018])); (b)
measuring the expression level of each biomarker of a biomarker signature in the sample (determining (measuring) the expression of
biomarkers of a biomarker signature in the sample; paragraphs [0010], [0018]), wherein the signature comprises one or more of the
biomarkers (paragraphs [0010], [0018]) FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2, CCND2, RHOU, CTBP2, WIF1,
and DKK1; paragraph [0033], Table 1); and (c) calculating a decision value based upon the standardized expression of the biomarkers in
the signature (calculating a signature score based on the gene expression, determining if the score is significantly different from a mean
score and determining that the sample has Wnt pathway degregulation based on the score; paragraph [00871); wherein a positive
decision value (wherein a signature score above a threshold value; paragraph [0087]) indicates the tumor is predicted to be responsive
to the Wnt pathway inhibitor (indicates the tumor has unregulated Wnt signaling and may be responsive to treatment with a Wnt
signaling inhibitor; paragraphs [0018], [0087]) and a negative decision value indicates the tumor is predicted to be nonresponsive to the
Wnt pathway inhibitor (paragraph [0091]); methods of determining the responsiveness of (methods of determining the likelihood of a
tumor to respond; paragraph (0018]) a human tumor (patients tumors (a human tumor), paragraph [0010]) for treatment with a Wnt
pathway inhibitor (to therapy (treatment) with a Wnt pathway inhibitor; paragraph [0018)), the methods comprising the following methods:
(i) (a) obtaining a sample of the human tumor (obtaining a cell sample of a subject, including a tumor cell sample; paragraphs [0010],
[0018)); (b) measuring the expression level of each biomarker (assessing pathway activation status by measuring gene expression -
signatures for pathway activation; paragraphs [0010], [0018]) of a biomarker signature (paragraphs [0010], [0018]) in the sample
(paragraphs [0010], [0018]), wherein the signature comprises one or more of the biomarkers (paragraphs [0010], [0018]) FBXW2,
CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1); paragraph {0033], Table 1); and (c)
determining the responsiveness of the tumor to treatment (determining the likelihood of the tumor to respond to therapy; paragraph
[0018]) based upon the expression of the biomarkers (based upon a signature score which depends on the expression of the
biomarkers; paragraphs [0018], [0087]); and (ii): (a) obtaining a sample of the human tumor (obtaining a cell sample of a subject,
including a tumor cell sample; paragraphs [0010], [0018]); (b) measuring the expression level of each biomarker (assessing pathway
activation status by measuring gene expression signatures for pathway activation; paragraphs [0010], {0018]) of a biomarker signature
(paragraphs [0010], [0018]) in the sample (paragraphs [0010], [0018]), wherein the signature comprises one or more of the biomarkers
(wherein the signature comprises one or more biomarkers; paragraphs [0010], [0018]) FBXW2, CCND2, RHOU, CTBP2, WIF1, and
DKK1 (FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1); patagraph [0033}, Table 1); and (c) calculating a decision value based upon
the standardized expression of the biomarkers in the signature (calculating a signature score based on the gene expression, determining
if the score is significantly different from a mean score and determining that the sample has Wnt pathway degregulation based on the
score (calculating a decision value based upon the standardized expression of the biomarkers in the signature); paragraph [0087]);
wherein a positive decision value (wherein a signature score above a threshold value; paragraph [0087]) indicates the tumor is predicted
to be responsive to the Wnt pathway inhibitor (indicates the tumor has unregulated Wnt signaling and may be responsive to treatment
with a Wnt signaling inhibitor, paragraphs [0018], [0087]); methods of identifying a patient with cancer (paragraphs [0010], (0018]) who is
likely to respond to treatment with a Wnt pathway inhibitor (likely to respond to therapy (treatment) with-a Wnt pathway inhibitor;
paragraph [0018]), the method comprising the following methods: (1): (a) obtaining a sample of the patient's tumor (obtaining a cell
sample of a subject, including a tumor cell sample; paragraphs [0010], [0018)); (b) measuring the expression level of each biomarker
(assessing pathway activation status by measuring gene expression signatures for pathway activation; paragraphs [0010], [0018]) of a
biomarker signature (paragraphs [0010], [0018]) in the sample (paragraphs [0010], [0018]), wherein the signature comprises one or
more of the biomarkers (paragraphs [0010], [0018]) FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2, CCND2, RHOU,
CTBP2, WIF1, and DKK1; paragraph [0033], Table 1); and (c) identifying the patient who is likely to respond to treatment (using the
pathway regulation status as an indicator of the likelihood that a subject will respond to therapies including inhibitors of the Wnt pathway;
paragraph [0018]) based upon the expression level of the biomarkers (paragraphs [0010], {0018]); and (2): (a) obtaining a sample of the
patient's tumor (obtaining a cell sample of a subject, including a tumor cell sample (paragraphs [0010], [0018]); (b) measuring the
expression level of each biomarker (assessing pathway activation status by measuring gene expression signatures for pathway
activation; paragraphs [0010], [0018]) of a biomarker signature (paragraphs [0010], [0018]) in the sample (paragraphs [0010}, [0018]),
_wherein the signature comprises one or more of the biomarkers (paragraphs [0010], {0018]) FBXW2, CCND2, RHOU, CTBPZ2, WIF1,
and DKK1 (FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1) paragraph [0033]; Table 1); and (c) calculating a decision value based
upon the standardized expression of the biomarkers in the signature (calculating a signature score based on the gene expression,
determining if the score is significantly different from a mean score and determining that the sample has Wnt pathway degregulation
based on the score; paragraph [0087]); ... Continued on Next Supplemental Page ...
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... Continued from Previous Suppfemental Page ... wherein a positive decision value (wherein a signature score above a threshold value;
parggraph [0087]) indicates that the patient is predicted to respond to treatment with the Wnt pathway inhibitor (indicates the tumor in thé
subject has unregulated Wnt signaling and may be responsive to treatment with a Wnt signaling inhibitor; paragraphs [0018], [0087]));
methods of selecting (paragraph [0043)) a patient with cancer for treatment (a treatment for a patient with cancer; paragraph [0043]) with
a Wnt pathway inhibitor (paragraph [0043)), the method comprising: the following methods: (1): (a) obtaining a sample of the patient's
tumor (obtaining a cell sample of a subject, including a tumor cell sample; paragraphs [0010], [0018]); (b) measuring the expression level
of each biomarker (assessing pathway activation status by measuring gene expression signatures for pathway activation; paragraphs
[0010}, [0018]) of a biomarker signature {paragraphs [0010], [0018]) in the sample (paragraphs [0010], [0018]), wherein the signature
comprises one or more of the biomarkers (paragraphs [0010], [0018}) FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2,
CCND2, RHOU, CTBP2, WIF1, and DKK1; paragraph [0033], Table 1); and (c) selecting the patient for treatment based upon the
expression level of the biomarkers (selecting the treatment for the patient (selecting the patient for treatment) based upon the expression -
levels of the biomarkers, as determined by a signature score; paragraphs [0018], [0043], [0087]); and (l1): (a) obtaining a sample of the
patient's tumor (obtaining a cell sample of a subject, including a tumor cell sample; paragraphs {0010], (0018]); (b) measuring the
expression level of each biomarker (assessing pathway activation status by measuring gene expression signatures for pathway
activation; paragraphs [0010], [0018]) of a biomarker signature (paragraphs [0010], [0018]) in the sample (paragraphs [0010), [0018]),
wherein the signature comprises one or more of the biomarkers (paragraphs {0010], [0018]) FBXW2, CCND2, RHOU, CTBP2, WIF1,
and DKK1 (FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1) paragraph [0033]; Table 1); and (c) calculating a decision value based
upon the standardized expression of the biomarkers in the signature (calculating a signature score based on the gene expression,
determining if the score is significantly different from a mean score and determining that the sample has Wnt pathway degregulation
based on the score; paragraph [0087]); and (d) selecting the patient for treatment (selecting a treatment for the patient; paragraph
[0043]) when their tumor sample has a positive decision value (when the tumor sample has a signature score above a threshold;
paragraphs [0043}, [0087]); methods of treating cancer in a patient (methods of treating cancer in subject (patient); paragraphs [0010},
[0018}), comprising the following methads: (i): (a) identifying if the patient is likely to respond to treatment with a Wnt pathway inhibitor
(identifying if the tumor in the subject is likely to respond to therapy with a Wnt pathway inhibitor; paragraph [0018]), wherein the
identification comprises: (i) obtaining a sample of the patient’s tumor (paragraphs [0010}, (0018]); (b) measuring the expression level of
each biomarker (assessing pathway activation status by measuring gene expression signatures for pathway activation; paragraphs
[0010), [0018)) of a biomarker signature (paragraphs [0010], [0018)) in the sample (paragraphs [0010], [0018)), wherein the signature
comprises one or more of the biomarkers (paragraphs [0010], [0018]) FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2,
CCND2, RHOU, CTBP2, WIF1, and DKK1) paragraph [0033], Table 1); and (iii) identifying the patient who is likely to respond to
treatment (identifying if the tumor in the subject is likely to respond to therapy; paragraph [0018]) based upon the expression level of the
biomarkers (paragraphs [0010}, [0018]); and (b) administering an effective amount (providing effective treatment of cancer; paragraphs
{0010], [0038]) of a Wnt pathway inhibitor to the patient who is likely to respond to treatment (of a Wnt pathway inhibitor to the patient
who is likely to respond to treatment; paragraphs [0010], [0018]); and (ii): (a) identifying if the patient is likely to respond to treatment with
a Wnt pathway inhibitor {identifying if the tumor in the subject is likely to respond to therapy with a Wnt pathway inhibitor; paragraph
{0018)), wherein the identification comprises: (i) obtaining a sample of the patient's tumor (obtaining a cell sample of a subject, including
a tumor cell sample; paragraphs [0010}, [0018]); (i) measuring the expression level of each biomarker (assessing pathway activation
status by measuring gene expression signatures for pathway activation; paragraphs [0010], [0018]) of a biomarker signature
(paragraphs [0010], [0018)) in the sample (paragraphs [0010], [0018]), wherein the signature comprises one or more of the biomarkers
(paragraphs [0010}, [0018]) FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1)
paragraph [0033]; Table 1); and (iii) calculating a decision value based upon the standardized expression of the biomarkers in the
signature (calculating a signature score based on the gene expression, determining if the score is significantly different from a mean
score and determining that the sample has Wnt pathway degregulation based on the score (calculating a decision vafue based upon the
standardized expression of the biomarkers in the signature); paragraph [0087]); wherein a positive decision value (wherein a signature
score above a threshold value; paragraph [0087]) indicates that a patient is predicted to respond to treatment with the Wnt pathway
inhibitor (indicates the tumor in the subect has unregulated Wnt signaling and may be responsive to treatment with a Wnt signaling
inhibitor; paragraphs [0018), [0087))); and (b) administering an effective amount (providing effective treatment of cancer; paragraphs
[0010], [0038]) of a Wnt pathway inhibitor to the patient who is predicted to respond to treatment (of a Wnt pathway inhibitor to the
patient who is likely (predicted) to respond to treatment; paragraphs [0010], [0018]); methods for increasing the likelihood of effective
treatment with a Wnt pathway inhibitor (methods for identifying patients having tumors likely to respond to therapy with @ Wnt pathway
inhibitor to provide effective treatment of cancer; paragraphs [0018], [0038}]), comprising the following methods: (1): (a) identifying if a
patient has a tumor that is likely to respond to treatment with a Wnt pathway inhibitor (identifying if a tumor in a subject is likely to
respond to therapy with a Wnt pathway inhibitor; paragraph [0018]), wherein the identification comprises: (i) obtaining a sample of the
patient's cancer (obtaining a sample of the patient's tumor (cancer); paragraphs [0010], [0018]); (ii) measuring the expression level of
each biomarker (assessing pathway activation status by measuring gene expression signatures for pathway activation; paragraphs
[0010], [0018]) of a biomarker signature (paragraphs [0010], [0018]) in the sample (paragraphs [0010], [0018]), wherein the signature
comprises one or more of the biomarkers (paragraphs {0010], [0018]) FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2,
CCND2, RHOU, CTBP2, WIF1, and DKK1) paragraph [0033], Table 1) and (iii) identifying the patient who is likely to respond to
treatment (identifying if the tumor in the subject is likely to respond to therapy (identifying the patient who is likely to respond to
treatment); paragraph [0018]) based upon the expression level of the biomarkers (paragraphs [0010], [0018)); and (b) administering an
effective amount (providing effective treatment of cancer; paragraphs [0010}, [0038]) of a Wnt pathway inhibitor to the patient who is
likely to respond to treatment (paragraphs [0010], [0018]); and (2): (a) identifying if a patient has a tumor that is likely to respond to
treatment with a Wnt pathway inhibitor (identifying if a tumor in a subject is likely to respond to therapy with a Wnt pathway inhibitor;
paragraph [0018]), wherein the identification comprises: (i) obtaining a sample of the patient's cancer (obtaining a cell sample of a
subject, including a tumor cell sample; paragraphs [0010], [0018)); (ii) measuring the expression level of each biomarker (assessing
pathway activation status by measuring gene expression signatures for pathway activation; paragraphs [0010}, [0018]) of a biomarker
signatuture (paragraphs [0010], [0018}) in the sample (paragraphs {0010], [0018]), wherein the signature comprises one or more of the
biomarkers (paragraphs [0010], [0018]) FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1 (FBXW2, CCND2, RHOU, CTBP2, WIF1,
and DKK1) paragraph [0033]; Table 1)); .. Continued on Next Supplemental Page ...
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biomarkers in the signature (ca_lculating a signature score based on the gene expression, determining if the score is significantly different
frorp amean score and determining that the sample has Wnt pathway degregulation based on the score; paragraph [0087]); wherein a
positive decision value (wherein a signature score above a threshold value; paragraph [0087]) indicates that a patient is predicted to
respond‘ to treatment with _the Wht pathway inhibitor (indicates the tumor in the subect has unregulated Wnt signaling and may be
responsive to treatment with a Wnt signaling inhibitor; paragraphs (0018], [00871)); and (b) administering an effective amount (providing
effect;ve treatment of cancer; paragraphs [0010], [0038]) of the WNT pathway inhibitor to the patient whose tumor has a positive
decision value (of a Wnt pathway inhibitor to the patient whose tumor has a signature score above a threshold; paragraphs [0010],
[0018], [0087]); a method of treating cancer in a patient (a method of providing effective treatment of cancer in a patient; paragraphs
{0010}, [0038]), comprising: administering an effective amount (providing effective treatment of cancer; paragraphs {0010}, [0038]) of a
Whnt pathway inhibitor to the patient (paragraph (0018]), wherein the patient is predicted to respond to treatment with the Wnt pathway
inhibitor {wherein the tumor in the subject is likely to respend to therapy with the Wnt pathway inhibitor; paragraph [0018]) based upon
expression levels of a biomarker signature (paragraphs [0018], [0087]) in a patient tumor sample (in a subject (patient) tumor sample;
paragraph [0018]), wherein the signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WiF1, and DKK1;
paragraph [0033], Table 1); a kit (paragraph [0248]), wherein the kit comprises polynucleotides (wherein the kit comprises a microarray
ready for hybridization to polynucleotide molecules; paragraph [0248]); and wherein Wnt pathway activation is common in metaplastic
carcinomas of the breast (paragraph [0009}), the use of antibodies to affect the Wnt signaling pathway (paragraph [0101]), and wherein
the sequence of DKK1 is disclosed in SEQ ID NO: 91, which includes SEQ ID NO: 67 of the instant PCT application (the sequence of
DKK1 is disclosed in SEQ ID NO: 91 of the Arthur reerence, including nt 379-402 therof; Table 1 and sequence listing; wherein nt
379-402 of SEQ ID NO: 91 of the Arthur reference is 100% identical to SEQ 1D NO: 67 of the instant PCT application).

Arthur does not disclose: selected from the group consisting of SEQ ID NOs: 62-79; a method of identifying a human breast tumor that is
likely to be responsive to or non-responsive to treatment with an antibody that specifically binds at least one human frizzled (FZD)
selected from the group consisting of FZD1, FZD2, FZDS5, FZD7, and FZD8, the method comprising: (a) obtaining a sample of the
human breast tumor; (b) measuring the biomarker expression leve! of each biomarker of a biomarker signature in the sample, wherein
the biomarker signature comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c)
calculating a decision value based upon the standardized expression of the biomarkers in the biomarker signature; wherein a positive
decision value indicates the breast tumor is predicted to be responsive to treatment with the antibody and a negative decision value
indicates the tumor is predicted to be non-responsive to treatment with the antibody and a method of selecting a patient with breast
cancer that is likely to be responsive to treatment with an antibody that specifically binds at least one human frizzled (FZD) selected from
the group consisting of FZD1, FZD2, FZD5, FZD7, and FZD8, the method comprising: (a) obtaining a sample of the breast tumor; (b)
measuring the biomarker expression level of each biomarker of a biomarker signature in the sample, wherein the biomarker signature
comprises one or more of the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; (c) calculating a decision value based
upon the standardized expression of the biomarkers in the biomarker signature; wherein a positive decision value indicates the breast
cancer is predicted to be responsive to treatment with the antibody; and (d) selecting the patient for treatment when their tumor sample
has a positive decision value.

He discloses methods of inhibiting the growth of cancer cells that overexpress a Wnt protein (paragraph [0008]); including the use of an
agent including an antibody to any of FZD1, FZD2, FZD5, FZD7 or FZD8 (including the use of an agent including an antibody to any of

FZD1, FZD2, FZD5, FZD7 or FZD8; paragraphs [0008], [0009)), including wherein the cancer is breast cancer (paragraph [0011]); and

wherein over-expression of DKK induces apoptosis in cancer cells (paragraphs [0063], {[0204)).

It would have been obvious to a person of ordinary skill in the art, at the time of the invention, to have modified the previous disclosure of
Arthur, for integrating the treatment for breast cancer using an anti-frizzled antibody, such as an anti-FZD1, FZD2, FZD5, FZD7 or FZD8
antibody, as disclosed by He, for providing an effective treatment for breast cancer determined to have altered Wnt pathway activity, as
previously disclosed by Arthur, including alterations in expression of key apoptosis-inducing Wnt pathway proteins, such as DKK1, as
disclosed by He, thereby producing a method of identifying a human breast tumor that is likely to be responsive to or non-responsive to
treatment with an antibody that specifically binds at least one human frizzled (FZD) selected from the group consisting of FZD1, FZD2,
FZD5, FZD7, and FZD8, the method comprising: (a) obtaining a sample of the human breast tumor; (b) measuring the biomarker
expression level of each biomarker of a biomarker signature in the sample, wherein the biomarker signature comprises one or more of
the biomarkers FBXW2, CCND2, RHOU, CTBP2, WIF1, and DKK1; and (c) calculating a decision.value based upon the standardized
expression of the biomarkers in the biomarker signature; wherein a positive decision value indicates the breast tumor is predicted to be
responsive to treatment with the antibody and a negative decision value indicates the tumor is predicted to be non-responsive to
treatment with the antibody and a method of selecting a patient with breast cancer that is likely to be responsive to treatment with an
antibody that specificalfy binds at least one human frizzied (FZD) sélected from the group consisting of FZD1, FZD2, FZD5, FZD7, and
FZD8, the method comprising: (a) obtaining a sample of the breast tumor; (b) measuring the biomarker expression level of each
biomarker of a biomarker signature in the sample, wherein the biomarker signature comprises one or more of the biomarkers FBXW2,
CCND2, RHOU, CTBP2, WIF1, and DKK?1; (c) calculating a decision value based upon the standardized expression of the biomarkers in
the biomarker signature; wherein a positive decision value indicates the breast cancer is predicted to be responsive to treatment with the
antibody; and (d) selecting the patient for treatment when their tumor sample has a positive decision value. Additionally, it would have
been obvious to a person of ordinary skill in the art, at the time the invention, to have recognized that the antibodies for treatment of
breast cancer would have been useful inhibitors of the Wnt pathway for treatment in cancers having unregulated Wnt pathway activity,
as previously disclosed by Arthur. Furthermore, it would have been obvious to a person of ordinary skill in the art, at the time of the
invention, to have modified the previous disclosure of Arthur, for implementing determining appropriate sequences within the target
genes for the production of probes for a kit, or for accompanying primers, where the primer sequences would have been selected to
have sufficient separation between the two to produce an identifiable PCR product in the amplification of cellular RNA into DNA as a part
of performing the determination of the expression of target genes, while having minimal self-complementarity, or cross-primer
complementarity, for selecting sequences, such as nt 379-402 of SEQ ID NO: 81, as disclosed by Arthur, as an appropriate primer or
probe sequence for a kit for the effective determination of the expression of the target genes in a tumor sample, as disclosed by Arthur,

Since none of the special technical features of the Groups |+ inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by a combination of the Arthur and He references, unity of invention is lacking.
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1 Ffr 25 90 AT B 6 Wt A0 BRI VR 97 A RO B TS ORI N I8 (1) 77 14 &% T 1AL
() PFAFZN MIF I FEAR 5
(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K
()RR LRI I R I8 &, S 0% M N AT BEXTR YT A R BB TS [ W o
2. PP I PT B8 Wi tad 40 SR VG T A I BE B S B N IR 1 7325 & T 1A
() PFAFZN MIF I FEAR 5
(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K
() IRIFZARZE iR EIFRL Y I PR AE RIS , T RS A
S P ) AR Sk s 1 TR ZR 8 TN A i Wn i A HT R R, HL A R ) e (L
TN Z IR R ZE TN AT 12 Wn t I 728 3 571 e S R
3. P g N e T BE A Wn t I A FI R VG T A S R BRI e BN 7923 5 1 T VA
() PFAFZN MIF I FEAR 5
(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K
()RR IR L MrIC I 2R IE , 7 8 IR NPT e IRy A RO B N
4. P2 N MEg AT BE AWt i 42 BRI v 97 A IR BB T I NI TV 5 i T AR
() PFAFZN MIF I FEAR 5
(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K
() IRIFZARZE iR EIFRL Y I PR AE RIS , T RS A
o BH PR ) S AE T N 1% R R TN A X Wnt i 2 AU A SR, HH )l R
% 8T 2R T I A et Wn 3 72 1 70 T SN
5. P A il e Wn tags A RN VR T I RN PRI TV TR
() PFAFZN MIF I FEAR 5
(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K
()R PR VbR IC I 218 5 P8 & s BT B S ST
6 . — PPl e A R e Wn t i A 4RI VE T I RO PR TV TR
() PFAFZN MIF I FEAR 5
(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K
() IRIFZARZE iR EIFRL Y I PR AE RIS , T RS A
G H BH A A 5 B YT s R RS TR AR 1 Wn LI A R s R

2
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7. PR AWt IS A BRI G YT AT 88 A SO e e R TV & A

(a) FRAF 1% A R AL A

(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K

()RR R MARIE IR RIS S, B AT BE T TA SO 9 A6

8. — P& AT Wnt B A BRI 6T 7] 88 A SO e g R 7V & A

(a) FRAF 1% A R AL A

(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K

() IRIFZARZE iR EIFRL Y I PR AE RIS , T RS A

G H BH A A Y s 10 R R TN A A Wn L@ AR P R FRI R T L

9 . — PRIk PR IE e AR DA Wn i A R R ¥R T I TV T VAR

(a) FRAF 1% A R AL A

(b) W ZAE AR B AR IC PR 221 5 AR ic Y RIS &, H Pz AR L s
505 R RC ) FBXW2 LCCND2 \RHOU . CTBP2 WIF1 S DKK 1t f{)—Bk £ Ffr ; DL K2

()RR LR IC I RIS & PRS2 0TI i

10 . —Fhak P e i 2 LABE 2 Wn s A2 3 R v T T IR 7 v & T VAL

(a) FRAF 1% A R AL A

(b) W ZAE AR B AR IC PR 221 5 AR ic Y RIS &, H Pz AR L s
S B M RCFBXW2 . COND2 . RHOU . CTBP2 \WIF1 K2 DKK 1 1 14— 8% % Fift;

()RR ZEDFR PR I TR E VI FR il AR AR IE , T BB AR s DA AL

(d) 9% BB IR BEA B A B A e A, 1 Bz SR DA S2 VR T

11— PR I7 o R RE ) T V2, HAL 7

(a) % 7% 2 75 AT R A Wn t I A4 I Va7 A RS, iz 2 m) a5

()RR % IR A A

(i 1) WEZEEAR T BRI YIR 2 S b ie I Rk &, K izbn 208548
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K

(111 MRIEFTA PR ICYIRI R L &, 28 0P 8E AT A RN 99 2 s DA%

(b) XFZ ] B AHVRTT A RN 99 ST A 2 & B Wn L@ 42 0 741 o

12— PG I7 o SRR RE R 7 V2, AL

(a) % 7% 2 75 AT R A Wn t I A4 I Va7 A RS, iz 2 m) a5

()RR % IR A A

(i 1) WEZEEAR T BRI YIR 2 S b ie I Rk &, K izbn 208548
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K

(111 MR ZRZE I AR YA e AR AL AR, T A A s

S B P A s s R R TN A A Wn tags A2 FI SR VA T A OB s BA A

(b) AL TR AR TT A RN )99 S84 T A 20 B Wn L 2 0 741 o

13— 3 inwn tag A f R B RO T Pl se MR v, A7

(a) %7 Eoe 15 HA A BE X Wn tI@ A i ARG ST A SOBZIR) e , e iz 28 40 2
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()RR % I RE AL A

(i 1) WEZEEAR T BRI YIR 2 S b ie I Rk &, K izbn 208548
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K

(111 MRIEFTA PR ICYIRI R L &, 28 0P 8E AT A RN 99 2 s DA%

(b) XA e ANV TT A RN 99 BT A R B i Wn tis A 406 57 .

14— PP inwn tag A R BB RO T Pl Be YRR v, A7

(a) %7 Eoe 15 HA A BE X Wn tI@ A i ARG ST A SOBZIR) e , e iz 28 40 2

()RR % I RE AL A

(i 1) WEZEEAR T BRI YIR 2 S b ie I Rk &, K izbn 208548
FRICAHIFBXW2 ,CCND2 .RHOU L CTBP2 WIF1 JZDKK1 9 [ — 5 2 Ffr s DA K

(111 MR ZRZE I AR YA e AR AL AR, T A A s

AP BH T ) s R s 7 R R TN R Wn L&A 3 IR VR IT A SOR 5 BA

(b) Xt Jiied B A BH 1 0 58 L 9 AR BT A R B i Wn t i A 401 57

15 IR SR L 2R 14 AR — T J7 7%, ot iz A Mbs 1o hn 2580 & AE MR i ) FBXW2
CCND2.RHOU,CTBP2.WIF1.DKK1.EP300.CTBP1.WNT6.WNT3.FZD2,APC.TLE2.DVL2.PITX2,
WISP1.GSK3B.WNT9A.FZD7 K LEF1 Hh [ —B% £ Fi,

16 IR SR 1 2R 16— T 7%, Hod iz A Vs ichn 2580 & AR W bR i ) FBXW2
CCND2.RHOU.CTBP2.WIF1 .DKK1 .EP300 A2 CTBP1 1t fit)— % % Fir.,

L7 BRI SR L 2R 16 AR — T J7 7%, Hod iz A s 1o hn 250 & AE Wb i ) FBXW2
CCND2.RHOU.CTBP2. WIFL FZDKK L (K PR RhE PR Ah LA |

18 WIBURE SR L 216 A — T 7%, ot iz A Whs 1o hn 2580 & AL W bR ic ) FBXW2
CCND2.RHOU.CTBP2 WIF1 JZDKK1 1 [t =Fhmk =FhLL F .

19. IBURE SR L 2R 16 A — T 7%, Hod iz A Whs 1o s 280 & AL bR i ) FBXW2
CCND2.RHOU.CTBP2. WIF1 FDKK L (K PY Fhe Py #hLL |

20 . AIACRIZE R L R 16 R AE— TR J732% , Ko iz AR i b 256 5 A bR e rBXw2 |
CCND2.RHOU.CTBP2 WIF1 A2 DKK1 [ FFfEk Fi bl F o

21 AR ZE R L R 16 R AT — TR J732% , Ko iz bR i b 256 5 A bR e FBXw2 |
CCND2.RHOU.,CTBP2.WIF1 2 DKK1 ,

22 BRI EER L 2 16 £ — T 7532, Koz A VAR LR 25 HHAE VAR I W) FBXW2
CCND2.RHOU.CTBP2 . WIF1 A2 DKK1£H ..

23 QAR E SR L 2 22 AR — UK 732, Herp &% AR Whs i M ) 234 28 PRy A (1)
=

24 QBRI EER 1 AR 23 H AT — TR U7 325, Hoh & A MFRIC ) R I8 2 H o PCRIIA I & .

25 JIRURIE SR 1 2 22 AR — T J7 v, Ho P S AR MR e K 218 R TR D&

26 . QAR R L B 25 W AR — TR U5 v, Horh S AR IR R IC I PR AL R I8 R I & %
Avbric Y ik s B H R LU N H B, b S AEYFRC i E & R R R

27 IR ZER 1 B 26 R AT — T J7 v, Hob iz A e (H R R HE T 77 #2005
0.4560427*FBXW2+0 . 3378467*%CCND2-0 . 4809354*RHOU+0 . 409029+ CTBP2+0 . 3291529%WIF 1+
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0.2926374%DKK1+0. 04662682,

28 WIRL FEER 1 2 25 F AT — T ) 77 7% , FL R FBXW2 . CCND2 \RHOU, CTBP2 \WIF 1 A2 DKK1 )
FiLE ZF HEESEQ 1D NO:62F 79 2 B H R IIE

29 . ARUHI L SR 2818 77, Hi FBXW2 ., CCND2 . RHOU . CTBP2 WIF1 A2 DKK L [ %15 & #FI H
THIE

(a)SEQ ID NO:62[K1E [ 5147 SEQ 1D NO:63[1 Sz lal 514 S A9 4 SEQ 1D NO:641K4R %

(b)SEQ ID NO:65[K1E [ 5147, SEQ ID NO:66/[1 S lal 514 S A9 4 SEQ 1D NO:67(4RE

(c)SEQ ID NO:68[K1E [ 5147.SEQ ID NO:691 Sz lal 514 S A9 4 SEQ 1D NO:70M4R %L

(d)SEQ ID NO:7L{1EM 514.SEQ ID NO: 72 kelal 514 S A9 4 SEQ 1D NO: 73[K4R %

(e)SEQ ID NO: 741 IE 4 514.SEQ ID NO: 751 S I4) 514 K A2 SEQ 1D NO: 761 4R 4T 5
DL K&

(f)SEQ ID NO:77(¥1E [ 514.SEQ ID NO: 78 Sz la) 514 M A9 -4 SEQ 1D NO: 791K EL

30 AIAURIE SR 1 2 29 AR — T 77 7%, ForRizWn tig A 0 77 R P

3L AR EE R B 1 230 P AT — T 1 5 v, Ho iz Wn t i@ B3R R 5 2 /D —FiG i
(FZD) B H B — & e et 45 & B A

32 ANBURIEER 30831 7 v, Hohzdie 5k 8 T3 2 0 -—RFZD&E A R R 45
4 :FZD1.FZD2.FZD3.FZD4.FZD5.FZD6 .FZD7 .FZD8 .FZD9 . FZD10.,

33 ABURI EER 30831 U7 v, Hohizdie 5k 8 T3 2 0 -—RFZD&E A R R 45
4 :FZD1.FZD2.FZD5FZD7 4 FZD8,

34 QBRI R 1A 33 AT — TR 7 v2% , Ho b iZWn g 457 R podk , a5

(a) EHECDR1 \ HEHECDR2 2 HE#ECDR3 , 1% A CDR 1AL 7 GFTFSHYTLS (SEQ 1D NO:1),i%H
HECDR20, & VISGDGSYTYYADSVKG (SEQ ID NO:2) H.i% H #ECDR34U A NFIKYVFAN(SEQ ID NO:
3),PAK

(b) FEHECDR L FRBECDR2 [ FE BECDR3 , 1Z 52 HECDR 14D % SGDNIGSFYVH(SEQ 1D NO:4), %
BHECDR2MLEDKSNRPSG (SEQ 1D NO:5) HAZ A HECDR3ML EQSYANTLSL(SEQ 1D NO:6)

35 QBRI E SR 1 2 34 HP T — T J5 v, P izWn @ R e A S mEE ] AR X g
TR IX (P4, 1% B T AR X A8 SEQ 1D NO: 7 HiZ# % n A8 X 4147 SEQ 1D NO:8.

36 . QAR E SR 1 2 34 HP T — T 57, P izWn @ R A e A S mEE ] AR X R
FER] AR X (R HuAk , P Ak F i ORGR T 3% B B MR A7 0 (ATCC) 95 N PTA-954 1 1] JBTR 2
HEN

37 QIR B R 30 2 36 AT — IR J7 i , Ho b iz dk R e R bk B ik ik & Bt
e URE P ESUE NS  ABUR B S PR 45 A3 B s i B

38 QIR ZE SR 1 22 35 H AT — TR I 77323 , o o i Wn tad 2 HT 1 SR BU AR OMP-18R5

39 WIBURI LR 122 20 Hp AT — TR 77925, H % Wn Cid A2 TR R 2 T VA PRS2 44

40 . GOAUCRIEE R 39 T i, He P iz nl v P32 AR A B AFZDER I I Fri 45 f4 05

A1 ABURE SR 381 T vk, Hod iz AFZDEE A KIFri G5 M3 Rk H R 51 :FZD1Fri 4544
18 FZD2IFr 145 M3 L FZD3 (I Fri 45 M I8 \FZDAIK Fri 45 ¥ 38, FZD5 [ Fri 45 M 38 JFZD6 [ Fr i
SERIIR FZDTIKFri S5 5K . FZDSIKFri &5 MK L FZDOIKI Fri 45 My 4%  BRFZD 1 O Fri 45 15,

42 AR EER A0 J732 , He P iz ANFZDER I I Fr i 45 380 ST FZD8 I Fr i 45 43k
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43 JIRURIEE R 39 A A2 AT — TR I v, e iz m] V32 4 B E 4EFZD £ ik .

A4 BRI EE R A3 T3 1k, Pz EAEFZD 2 IS AFclX o

45 IR BER 39 B A4 HPT — TR 775 Fo iz Wn t i 72 30 1 7R & FZD8—F ¢ ] ¥ 14 52 4
OMP-54F28.,

46 . JIRLR SR 1 B A5 AT — T 75325, v iz Mogg &0 13 20 55 e Jed i Tiged - &8 W i
Jo 2 L N e PR R TR R B W T g S R O TR L R P A TR L
P F IR 5 A R g U g T ) ARG DR MR g R R AT e R B T L
TR PP S e SR BRAN MR 5 SR B el J5 PO g P el DA B Sk 3 MR

AT IR ZEE R 1 2 A5 WP AT — T 77325, v iz e A2 50 55 JHRd

A8 JIAURIZE R AT T3 1%, Forp izl B Ied S HER2 B 12 3L 55 TR

49 AR EE R AT J515 , Fo ARz L 55 Mg & = 91 PR L% (TNBC) IR

50 . WIBCRE SR 1 B AT — TR J5 15, HopizWn U@ BT FI R T RS — 802 P4
AMBRTT RV A

51. TR ZE KRB0/ J5 7%, Fo Pz BA AT RS0 TT 7

52 BRI ZE RS0/ J5 7%, Fo Pz A MA T & KPR B2 (paclitaxel )

B3 TIAL A B RS0 T3k, Hp ZBANBIT M R&Enabd 51 K FELSE
(ABRAXANE)

54 QIR ZE R 1 253 H AT — I 77923, Ho i RE AR R SR A R Vi A FE AN

55 IR ZE R 1 53T — T 1Y 5 7%, Ho iZ B AR RE A8 /R E AR e 1 A 1
(FFPE) FEAR

56 . — il %5 51 A] B B YR TT A R LB S B N FL D IR 1 O vk sk S & b —
ik AFZD1FZD2.FZD5 . FZD7 ). FZD8I N A& i &5 (1 (FZD) e etk 45 A i 1A

(a) 3R1FZ A FL 55 MR AR

(b) P EZFEAH B VR IC bR 25 1 & AR 1 A br e Rk &, iz g
WIbRIC bR 2405 A R R YIFBXW2 . CCND2 .RHOU . CTBP2 \WIF 1 A2 DKK 1 77 ) — B8 2 Filr s A B2

() MR % AE AR IC bR 2 1 BT AR e AR AR IS, T SR e e

b B A B R N T s IR R TR R SR IR T RORE, HLRH PR A E B
Z IR RTINS Z IR T TN

BT . — PP 7| AT BEXT HUAAIE ST A SN FLm iR B 72 bk 5 2 b — Mk § FZD1
FZD2.FZD5FZD7 K FZDSI N A5 i 85 [ (FZD) e e th 45 & i TiiA A

(a) 3R1F %755 IR B e AN 5

(b) P EZFEAH B VR IC bR 25 1 & AR 1 A br e Rk &, iz g
WIbRIC bR 2405 A R R YIFBXW2 . CCND2 .RHOU . CTBP2 \WIF 1 A2 DKK 1 77 ) — B8 2 Filr s A B2

() MR % AE AR IC bR 2 1 BT AR e AR AR IS, T SR e e

b P R R 1Z U R TINNHZ SR IR IT A XN .

58— ML PE AT BEXT PUAAIEST A SN FLm R B 72 bk S 2 b — Mk § FZD1
FZD2.FZD5FZD7 K FZDSI N A5 i 85 [ (FZD) e e th 45 & i TiiA A

(a) 3R1F %755 IR B e AN 5

(b) P EZFEAH B VR IC bR 25 1 & AR 1 A br e Rk &, iz g

6
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WIARAC IR R 25405 A W)k M FBXW2 . COND2 \RHOU . CTBP2 \WIF 1 J2 DKK 1 H 1 —BR £ Filt 5

() MR % AE AR IC bR 2 1 BT AR e AR AR IS, T SR e e

b PR A A RN 1 LS RE TN Z IR IR ST A RN s BA &

(d) 241299 B IR R AR B BH M 40 e A8, 3 PR Zm R LA S2 097

59 . AR EE SR 56 ERA TR 5 12% , H A5

(d) %I RE TN AANZ TR T A SN, % B A2 BT .

60 . TR ZE R 56 2 59 H AT — T 77 V2%, Ho A & i B4 T A RO T 2 UE .

61 . GIAURIEE R0 T3 14 , H R iZ ik & OMP-18R5

62. AR ZER6 611 7775, Hoh iZ i T B IR 5 RS EN A S .

63— FlyA T I I IE 00 T, FLAE R BT A RE A Wn L@ AR R, L
MR 4975 £ IR REAS R AR AR I AR 2 1 3RIK &, 00 R R A TR A i Wn Lids A2 1 570 )
YEIT A SR, HorP i AR S A A bR i IFBXW2 . CCND2 . RHOU . CTBP2 JWIF 1 A DKK 1+ [ — %
EZLIR

64 . — it F T4 MRE A T (¥ FBXW2 . CCND2 . RHOU . CTBP2 WIF 1 2 DKK1 R 77 &, Horhizisk
FIE AL Er % ASEQ ID NO:62F T 2R .

65 . JAURIZE R 64 &, A

(a)SEQ ID NO:62[K1E [ 5147 SEQ 1D NO:63[1 Sz lal 514 S A9 4 SEQ 1D NO:641K4R %

(b)SEQ ID NO:65[K1E [ 5147, SEQ ID NO:66/[1 S lal 514 S A9 4 SEQ 1D NO:67(4RE

(c)SEQ ID NO:68[K1E [ 5147.SEQ ID NO:691 Sz lal 514 S A9 4 SEQ 1D NO:70M4R %L

(d)SEQ ID NO:7L{1EM 514.SEQ ID NO: 72 kelal 514 S A9 4 SEQ 1D NO: 73[K4R %

(e)SEQ ID NO: 741 IE 4 514.SEQ ID NO: 751 S I4) 514 K A2 SEQ 1D NO: 761 4R 4T 5
DA%

(f)SEQ ID NO:77(¥1E [ 514.SEQ ID NO: 78 Sz la) 514 M A9 -4 SEQ 1D NO: 791K EL
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EWntiE 23N A KA TN £ YRR IC R £ 7

HRHIR R 2 TS
[0001]  AHHER KT 20135 12 H2H 2 A0 3E EH ilmi G £ 5561/910,663 %5 [ 20144F
A H4H 3% Elim i FiE R 5561/975, 3395 IR JEHRL, % R LA S 7 sUB ARG N AL

B

[0002] % W) 35 T 7 0 U o TR 53 , A BR3P T 25 50 T B Wi L3 40
IR 607 SR STBR T IS 0 s B 77 2 A1 A W SR P T 26 0 i % 2% /BRI 7 T
S M PR SR FRILEL 45 W L3 S 00 A I R 5 EE i«

BREAR

[0003]  JhiE & O R B KB E LR 2 — AR E R A K 21160 75 A4 1281 H
JehE 1 5 A 83550, 00051 FE T o B4 >k U, FUHA B 3N HHEB I LN S B A 2 4 i HE
TR o A RE I 200 PPAS[F] R e » e DU s S0 i 465 EL e SR B s » o5 36 [ e
Harm B JLF—F (Siegel et al.,2012,CA:A Cancer J.for Clin.,62:10-29),

[0004] {5 54t @ fAIE W B EMMANME T R A%, RECE R H AR A K o
A AT  RIC T LR R I8 IR, 7E VT 2 BhSR R IE T, 15 546 s 22k 1 H ] 58 5 s
G J/ B A K o 5 NIERE R A H KNG 54 A A HEAR TWnti@ /2 \Ras—Raf-
MEK-ERKBYMAPK % /% . PT3K-AKTi& 4% . CDKN2A/CDK43& /% \Be1-2/TP5 338 44 . f2 i 1 (NOTCH) %
o

[0005]  Wntf5 5 1L Sl 45 & IR AR A =0 Al i IR I 2H 23 4 5 1% 140 Bl A= 0 2 1Y) o 0 S
DRI — o TR 1), Wn t45 5 4% 5 70 0 M AR 2 ) 75 A R 400 i 63 e o /A0, 4 T4 M e 7 1) 3k
BT v B A R AT Wn LI RIS 5 2 NIERE A O, — B E TS AL n] oo
YNNI R B IS o B T A Wn s 12 ] B AT i 41 M 48 5 A1 R - AR B/ B0 T 304 32 3 1l
(Y HE AR o X AT 750 1 R AR s R AR B 1 IR R B M B B I E B WL 34T (T Reyak
Clevers,2005,Nature,434:843-50;Beachy et al.,2004,Nature,432:324-31 1 [a] i),
[0006]  WntfF 51& RFIEAE /LRI K G RALTCH (we) LA /N R BUEEE A int-1 (LFR
Wntl) 9 iR (Nusse&Varmus, 1982,Cel1,31:99-109;Van Ooyen&Nusse,1984,Cell,39:
233-40;Cabrera et al.,1987,Cell,50:659-63;Rijsewijk et al.,1987,Cell,50:649-
57) Wnt B[N i 428 g BB 1) 43 i HE 85 1 , 5 L3 Wb 2 A LOMIAS[F I Wnt 22 1
K L o WA ARG A 45 1 (FZD) 5248 22 1R il 72 A3 BENR 85 A (LDL) 3244 AH ¢ 82 [ 56
(LRP5/6) 2H i) 52 AR 5 A JFZD AR R GER B & 52 4 (GPCR) 8 SR I Bl i, B 3 BB
JEEZE R B — AN R 2R 47PN PG A 485 5 45 A 3380 o N FEC AR 485 5 65 AW S8 A0 25 L0 IR A PR
AR BN Z L BR IX (CRD) B “Fri&s M38” « A + M AFZD32 44, FZD1 FZD2.FZD3,
FZD4.FZD5.FZD6 \FZD7 \FZD8.FZD9 JFZD10 . AN[FI[IFZD CRDAREEWnt & 1A AR &5 528
O (WugNusse, 2002, J.Biol .Chem. ,277:41762-9) . 4t , FZDSZ AR ] 5 43 i 4k L 70 B3
WEA®REE oS AE AR E (Miller et al.,1999,0ncogene, 18:7860-72) .
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[0007]  WntfE 54L 3 THEIER MG, B R F IR MWt (R A intl) J#E HARUTif A/
B JP3 T 1T 26 A6 140 2L 5 Tl 1) 50k 2 PR T 49 & ML (Nus se&Varmus , 1982 ,Ce11,31:99-109) o A
X BRI K Wn tf5 5 A& T AEFU R Y A A HARIE YR O Fr e RAR 250k i, B3
WA T 5 EE /N LR ()0 JE R I8 R UG A S (Imbert et al.,2001,].Cell
Biol.,153:555-68;Michael son&lLeder,2001,0ncogene,20:5093-9) , R M RWntfE 5 14%
SHPELEF IR K B (Tepera et al.,2003,J.Cell Sci.,116:1137-49;Hatsell et al.,
2003,J .Mammary Gland Biol.Neoplasia,8:145-58).fE AFLIET . B- I & 1 BAE R~
150 %6 e A L3 WHIWn U 548 T, BEIREEE RAZ W AR R, H OO 2145 th 524k 5%
15 i (Brennan&Brown, 2004, J .Mammary Gland Biol.Neoplasia,9:119-31;:Malovanovic
et al.,2004,Int.J.0Oncol.,25:1337-42).

[0008]  Wnti@AEWITEALIR 5K I B i T A SR A I 0%« K510 % I T
KW E W s A% e, o 2 B E R A 2 — N R M IR 2. RVIE (FAP) o FAP 2 — Fi {4
AR B PRI , R K 2980 % 1 52 52 M AL 5 K I e (5 A (APC) 2R () b RRAR & R 471
WA HABWn & 12 i 3 B FGAx in S B—IE IR 8 (A R ISR AR o T e A0 88— R Vs S5 o 2
DAY b 5z 40 B i 220 JE AR G, KB FAP it Jed o A 3 o0 b -5 BUBE 28 FH B0m 2 PR A/ B 498
RRMBIN AR b Wntf5 5% T A NIEL , AFEAPCI ThRE T2 R RAF K BB
AR AR S KA, Al F /N AR A (38 AR R E KgAK (Oshima et al. 1997, Cancer
Res.,57:1644-9;Harada et al.,1999,EMBO J.,18:5931-42).

[0009]  [A ik, Wnti& 42 O 8 IR A A SE 97 v SO RE VR T 1N B A o BE 25 29 W 2 Kk R i gk
A R e AR E A, DL — PRGN ST BT A ERE” B T2 B AR B AR 257 S o
MNACER 24 5 0 m] B 5 MR P iE AR AR i V6T 5 &R % S AR AR L A FE TS PEARIE
2R bR e S PR G R S, TN AL B 0 A PAd IR B RE R X R R VR
7 A S MBI [ RT BE T , AT RERE 8 %5 ) A/ BIL B f P Re 4S5 T R s it
[0010] Ak BH A 55450 FHWn ta A2 40 5036 97 Ja R A 9C 1O F00 P A2 b e 0 1) %65 i) AR
R IR SR FZ TN MR A bR e DS ) 35 B A/ B 43 ST BE S Wn L £ PRI ) v T
B N BT SN R B/ BRI 7 R T 1 o AN R B R B AL DAWn ¢ NG T 0 AR
155 1% B RETUN R AHEIT A RN .

LZHRRAE

[0011] AR B B4t AT~ 55 ) AT B8 0T W t g 2 30 7RI ¥R 7 I B2 1) 9 S8 1 AR DA 1240 o
AR Sy A T 45 0 AT B A W tags A8 3 SRR VAR 97 A S LB TG S B 1R i e % / B0 A )
J712 o AR B3 — B SR AL DA Wn ta A4 RGO (0 V2, Hoh iz J R i A BR
O 255 SR AT BB RHZWn t IR 22 0 A S o

[0012]  FE-—T7 1, 4%k BH 4 A — Bh 25 50 AT B8 A Wn t i A2 0 R VE T A OBLBRE IO
YN e B 775 TR s () FRAFZ N I B AR A s (b) M E LA T I A AR L A%
%5 (biomarker signature) & EMFR LN RIEE , X EMFRICbR 2585 R bR
1CFBXW2 . CCND2 .RHOU, CRBP2 \WIF 1 2 DKK L 1 ff) — B 22 Fib s LA K (¢ ) MR 3B 1Z S AL Mhn ie 1)
k&, BNz NPT BRI A RSB TE R o 7 — 2L ST 77 U, — P ) mT RE A
Wntag AR Va7 A RSB s BN e B 77V« (a) BRIz N I R FE 4R 5 (b)

9
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W EAZAEAR P EVPRLPIFRZE T S E R E I RIS & , iz Wb ic s 28 a8 4
YIbRiC IFBXW2 . CCND2 . RHOU . CRBP2 \WIF1 A2 DKK 1 77 [ — B 2 bt s LA B () MRIEZ bR ic
P25 I % S VAR ALY AR AL RIS L TSR0 5 R 5 e A BH M ) (B B 7 1 TR R T
T A0 12 Wt A 4 1 70 A7 s L, L P e 4 A Y 7 12 IR R 22 0 A R 3% Wn L g A2 40 1 541)
eI N o QA SCH BT A “Bnfidl” e “IE A0 n] TR 22 i A o 70— L85 75 U 5 1% 7
VRS B AT BE X Wn IR A 57 5 KPR A B AL A 0 IRTT A IR LB S5 BE ) N g
[0013]  fE 5 —J5 i , A B $& A —Ffr 43 8 N e 2 ] B A Wn Lo 728 410 1) R B VR T 7B I
LT TE R N 78 T VR (a) 3RAFIZ A ORI RE AR s (b) T EZ A AR T 1 AR b2 )
PR S A bR L Rk &, KA iz A Y As L W hs 25 8 5 AW R 1iCYFBXW2 . CCND2 .
RHOU.CTBP2 . WIF1 J&ZDKK1H 1) — 8 2 Fh s DL K (o) IR IR Z S A Mr e RIS &, 5 F1%
SRR BEXTARTT A IR BLE T S B o 7 — L8 St 77 5, — a3 28 A RS o ] B8 0 W tid 2 410
HFIMIEIT A RN BLTE B AR« (a) 3RAF1Z A IR I RE AR ; (b) I &z A AR (1 4R
VbR IR PIbR 2810 2 R DIRR IR KB &, o Z A MFR L AR 258, 5 A AR L PIFBXW2 |
CCND2RHOU.CTBP2 WIF1 JZDKK1 HH ¥ — &k 2 F s DA J2 (e ) MR iz A WA ie W br 25 0 AL b
CVIIARE AR AR, T B 20 5 L s FE b B PR 2 o L 0 s i MR R TIUI A 1 Wn L A 0 )
FUAT N 5 LI P 1 5 S5 7~ i IR 2R 28 T R0 1% Wn L3 72 0k 710 D0 RO RE o AE— L8 51 Ty
I VR 25 N R D AT B Wn ti@ R 57 5 R R A B A A IR A O
BT IR N o

[0014]  7E R —TJ5 I , A B AR — Pl e A e X Wt 2 H R SRR V6 7 1 R M (B
BUBYE ) W 518, 0758 (a) SR Z A MR s (b) PSR R I R As e br
ZEHAE bR LI FIE & P ZAEIRR 1L PR S FE AIFBXW2 . CCND2 . RHOU . CTBP2.
WIF1 2 DKK 1 — Bk 22 Bl s BA K (¢ ) MR I Z S A Wb e Yn R0k &, I 58 12 IR a7 1 %
I o £E e S g b, — A s A R e Wt 3 42 40 R0 (60 VA T I S R Pk BRABURR MR IR
EAE: (a) FRIFIZ N MR FEAS s (b) I E LA B VDR IC AR 251 25 AR P bR e 1
Fik &, HrP A MR T kR 28 A4 FE R FBXW2 . CCND2 . RHOU . CTBP2 JWIF1 JDKK 1 FF i) — 5%
Z s DA R (o) MR AR AR L bR 25 R I Z S A AR B AR AL RIS v B A e (E s
H (3 A ) R S o % R 2R 28 TN A et 126 W L A 41 1 7917 e I B A o 7 — S Szt 7R
L A7 VA I A R 0 Wn €@ A R 5 TR SR A B I 2L A YR T 1 s R M Uk
M

[0015]  7E 53— 5 [HI 7 , A R B FRAH — Fofr 65 3] o Wn €3 A2 0 SR TR 96 97 7T B AT IS L (1) e e
o BRI T2 T (a) SRAF 0 B R I AE AR s (b) P EZAEA H 1) AR A e AR 25
15 BRI R IE &, Koz A bs e s 286 & £ AR 1L FBXW2 . CCND2 , RHOU
CTBP2.WIF1 JZDKK1HH i — B 2 F s DA J2 () IR Z S AR Ic I RIE &, S0 ] ge XN iR yT
AN ) 975 B o AE— BB S 5 T, — Pl ) Wn R 22 3R A0 D VA T T BE AT S L I i 9
BT (a) RAFZI5 BRI REAS s (b) P &A% RE A (1K) Z4E bR AT Wb 25 1K) 4% 2
FricW ) R85, Ho iz B VAR e bR 258 5 AR PR 1e ) FBXW2 . CCND2 . RHOU . CTBP2 \WTF1
JYDKK LA [ — B2 Bl s DL K (o) IRIEZAE AR iC bR 28 v (1% S AR bR e I bR AL R
THEL A S PRV R 2 (E B %00 B R TN A 12 Wn G AN FIR VG T A N . 7E
— sy U, TS S A Wn t B AP S RSP RS E N A BRI REA X

10
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o7 ) e i 7 A

[0016]  7E 55— 5 T, AN I $R it — P B e o AR LR 32 Wn tids 4 i R 9 ¥ 97 19 7
127 (a) FRAGZ00 SR MR I REAS s (0) IS 1% B I AW FR iE I hs B 1 5
FricW ) R85, Ho iz B VAR e bR 258 5 AR PR 1e ) FBXW2 . CCND2 . RHOU . CTBP2 \WTF1
JDKKTH ) — B2 Pl s () R Z S EMIRICN RIS S, PG Rw AL —
Be s 7 Srh, — Rk BRI R R AR DL A2 Wn @ R B T I TR (a) 3R 1E R
SRR AR A 5 (b) U EAZAE A P () AR D RR 28 1 35 E AR e FRIB &, o iz 4 )
FRICIFR 2540 2 AR AT C I FBXW2 . COND2 . RHOU . CTBP2 \WIF1 JZDKK1 H i — 8% % Fb s () M4
ZAEYIRR YRR 2 B S A AR E AR R IA , TSR E A DA S () 24200 2R g
SR RE A B BRI A e A8, 1 B iz0m R DA 32 V09T A — e S 7 20 O A A IR B
993 15 DAEESZ Wn LI R 01U R -5 PR A BE R 2L AR T

[0017]  AE 5 —J5 i, A B 4R A — Py 7 s AR B RE 1 7 v, oA« (a) B 0% i
& 15 AT RE A Wn t i A2 0 A VA IT B RN, Hod iZ 58 B 2 - (1) 3R 200 BB RE AR
(11) WEALFEAR A )RR ICYFR 2R & AR IC R RIS &, iz Yes ic s 2 A
B EYIFRICAYFBXW .CCND2 \RHOU . CTBP2 WIF1 A DKK L Ht (] — B 2 Ffrs LA K2 (111) MR 4% 54
VIFRICPII KB &, 5 AT BEXTYA T A SO 197 i 5 DA R (b) 512 Al BB YA T SO 1) 97 A
BT A RERIWn R R o £ — Lo 52 77 S, — FR T R B RE N AT (a) %
P R AR T AT RN Wn L AR TR B Va7 A L, H A i S L B s (1) 3R89 %00 VR E
PIREAS s (1) M EZ A B AEPFR 1L AR 221 S5 AE bR it IR Rk &, Joh iz A ic
Wb AL AR D IFBXW2 . COND2 . RHOU . CTBP2 WIF 1 A2 DKK 1 H (1 — B 2 Fh s DL A2 (i11) 4R
P iZAR 25 o B VIR ALY AR AR IE L T 500 5 R 5 e A BH M ) (B B 7R 10 BB R TI
TURIIETT A S 3 A K (b) WHZ A TN A 667 A ORI B 4% T 2= A Wn L& 42 P 1
o FE— 25 77 2P, Z A E S U 75 1T B Wi t i R4 1) 5 RSP AL B
(I BRI N o 75— 2852l 75 AR, 1207 VA & 0200 R P W & A 3011 77) 5 R
FEPERNHE .

[0018]  fE 5 —TJ5 i, A Rt —Flua T 7 o IR (0 5 v, A& izom B T
R R W L AR 355, A AR AR P SR R R AR TR AR IR LR B I RIS & %0 R RE T
TR Z Wt N H VA 7 N, Horh iZ bR 258 & A AR 1L #FBXW2 . CCND2 , RHOU, CTBP2,
WIF1 S DKK1H ) — B 2 B o £E— Be ST 77 20, — Py ms e iE B T VA & iz i
P A AR I Wn Ll 4 5] 5 o RR A EH e A R R AR AR AR I bR 2 I A M kR )
)R AR A 3 38 B IS AT I o B30 1 B 2 S0 0 4L, 20 B R TN A X6 7 L, Hod i
A MR 4R A, B AR bR IC A FBXW2 . CCND2 . RHOU, CTBP2 \WIF L JZDKK 1 H [K)— B £ Fh o £ —
B s 7 20, 1295 B R TINA Wit 2 0 1) 5 RSP R A BE I A AR T A RN T
— s 77 20, 1% 7V A R BT W @ R ) S AR R B A A
(00191 {E 55— 5, Ak B ERAE— BRI inWn ¢ig 24081570 0 Zia 7 /Al BEVERY J7i2:,
HATE - (a) %00 2 2 75 B ] BE W tig B4 I IE 7 A I B2 e, Herb iz %60
B (DR BB RERIREAS s (11) W EZFEAR T AR IR 21 & VPR iICH R
IS, HAiZ bR i bR 25 & A IFR I IFBXW2 . CCND2 . RHOU . CTBP2 . WIF1 A2 DKK 1 1 £
— 2Rl DL G DR IEZZE EWFRICI RIS &, S0 P B XTE 7 A ORI 99 25 DA K

11
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(b) X iZ 30 BB BT H E R Wn tig RPN o 75— LLSLHE Ty 2, — PP inWn tig 240 1 511
HRUGIT IR PR AT : (a) B A9 B2 7 B A AT BB Wn ta 2 H R 00 VA T 7 A ) BL
() e, e H a2 A 7 s (1) RIS %0 A E B AR A s (1) D& e A ) AR AR 10 A%
20 AERRIC I Fk &, HrPZAE YRR I YRR 28 A AE YRR IE HIFBXW2 . CCND2 L RHOU
CTBP2.WIF1 ADKK1H ) — B 2 Bl s DL A (11 1) IR Z AR e AR 25 4 B AR L B br
WAL RIS, vH SR AE s oA BH P ) 4 o %00 B RTINS SHE T A O 5 BA K (b) X
JirkgRg LA T 2 S A P 978 SR T A R B Wn L IR A 37 o A6 — Bl s i T, % VA
5 e T B P RE N Wn tig R PGS KPR R A AT A OB I - AR
— sy AU VR S IR BT iz i R A S PR RSB A S
[0020] Y& 55— J5 o , Ak B $R A — B3 inwn t & 230 A 067 IRl RETER vk,
HALS 0 BB T A AR I Wn t IS AR s H R AR AR s AR s AR TR A bR e R 2 )
RIEE, % I RE RN e EWn tHIFRNA T A RS, Hod iz s 288 5 A Ms 10
FBXW2,CCND2,RHOU,CTBP2 WIF1 2 DKK1HH ¥]— B 2 Fft o 7E — 2L ST 7 X, — PP inwn tig
AR B A AT B A Re PR 7 V28 B R R T AR R Wn L@ R 7R 5 AR AR AR
FH 973 55 JHORT ARE A AR AR e ) b 2 (1) AR P BR AL A0 D e 1 A2 T I A 0 B A ) B
FIEAR , %7 B R RN AT BERNIG T A RS, Ho bz A Wb it M Al A & AR bR )
FBXW2,CCND2,RHOU. CTBP2 WIF1 ¢ DKK1 HH ¥)— B 2 it £ — LS 7 X, 12008 i R %)
N BESWn @ 2 NI 5 AP BB A BRI A RN o FE— st 7y 20, VA
RSN S A NS s AP S DN B -y AL IS RS

[0021]  FEH{TIA %A J7 1 ) F e SE gt 77 2 b, DA SR SCAR AR i ok 16 e Atk 77 10 % / B SE Tt 7
o, VIR IC AR A S AE M FRICFBXW2 . CCND2 \RHOU . CTBP2 . WIF 1 .DKK1.EP300 %
CTBP1H [ — B 2 P o 78St 77 20U, AR IC AR 2540 5 A MR 1L A FBXW2 . CCND 2,
RHOU.CTBP2.WIF1.DKK1.EP300.CTBP1.WNT6.WNT3.FZD2.APC.TLE2.DVL2.PITX2.WISP1 .
GSK3B.WNT9A.FZD7 S LEF1H ] —BR 2 B o 7E— 2L ST 7 X 2 AEWIbR iCWn 250 5 )
FRICAIFBXW2 .CCND2 \RHOU. CTBP2 WIF1 S DKK1tf ) —3k 2 il , DL F2ok B 201 5 20— R 4
Avbricds.

[0022]  FER{TIA & PPy 0 ) = SE Tt 7 20, BASCAR STt AL B sk 1) HA 5 1 A/ BRSE T 7 2K
W, ZWn ta AR G R o AE— B0 ST Uy U, ZWn t i R M R R 2 D — PGl
(FZD) & A B A Bl S A iR /E— B2 7 3P, ZWntig A Msln R 5k 8 T
TR 5 > — PR ZD AR [ 4 M 45 S 0344 < FZD1 JFZD2 . FZD3.FZD4.FZD5 .FZD6 .FZD7 .FZD8.
FZD9 K FZD10 o 7E— S SLifa 77 =0 , i Wn L@ R IR R S5k B R A 20— MFZDE AR 7+
PSS A K 4K . FZD 1 FZD2 FZD5 .FZD7 L FZD8 o 7E F- st s it Jy 20, iZWnti@ A P07 R4
TR : (a) & GFTFSHYTLS(SEQ ID NO: 1)) B #ECDR1 £ & VISGDGSYTYYADSVKG (SEQ
ID NO:2)fEHECDR2. 2 F NFIKYVFAN(SEQ ID NO:3)H HBECDR3, K (b) A7
SGDNIGSFYVH(SEQ 1D NO:4)[%2%%ECDR] . fU 5 DKSNRPSG(SEQ 1D NO:5) {5245 CDR2 . M AT &
QSYANTLSL(SEQ ID NO:6) )4 4%CDR3,

[0023]  7E LML)y s, i Wn tid A A R A & T I Pidg - A5 SEQ ID NO: 7(f)
BT AR X AL SEQ D NO: 8RR BE AT AR X o 7E FL 852 i 77 s rh , iZWn i 2 I /B 5
HFEAT AR X SRR ] AR X PR , e R ORGE T 38 B I A ORAF 0 (ATCC) 4 ‘5 WPTA-
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954 1) JFURL gAY o 76 F e S )5 sXh , iZWn tIR A2 4 57 R A& S B SR BRI LA , i ik
FA AR5 T 35 [ T R RAT h 0 (ATCC) 25 NP TA-954 1 [ kL gmfd o 48— sy 20, i%
Wnti@ #2177 R 31 1E0MP-18R5.

[0024]  FER{TIA & PPy 0 ) =2 SE Tt 7 20, BASCAR STt AL B sk 1) HA 5 1 A/ BRSE T 7 2K
W ZWn LIS RPN R R AT MR 52 AR o A2 — LSt )7 S0 I Wn s A R ST FZD 32 6 i
) B A0 5 A6 3 o 76— BE S it 7 AR, 1 Wn G AR M ST PZDER (A HIFr i 45 #3876 — 18
SEHE T 2, ZWn @ A M A FZDS I Fri 45 My o 76— S8 s 5 SR, 1% Wn t 32 42 401 1
FIL ST FZD8IIFr i &5 45 Je NFe 25 M3 o 75— S8 SRt 77 A, 12 Wn tads A2 101 i1l 7] 42 7 8 14 52
1A&OMP-54F28

[0025]  7E—uesij 7y xHb , i R 2 B 7L 55 el I I &85 W Pl AP B SR 8 1
TE TR eI O SR R A el 4 L PR PN G g Y T g R 2 R
BE DR 8T 22 JUR 201 R8RS P i 8 s o R0 LS 0 e« R i
P BB L B Bl B 2R A R Sk 3 PRe o 76— e S ity s b, 2 B 2L B R

[0026]  7F-—uLsiyifi J; X, i Rk B I VI L 45 e SR I B L B e VB
g BN S S 45 ELWE 5 IR B D S w2 ke - R R e L o e I 4 e | ik
JUESE 22 TR 1 PR 22 1 o BR A O R 5 90 15 S S e S HE g L RR L 3089 L AR B0 o 7
— LS T A 1% RIS

[0027]  #F—ue sl 7y U, AN 7V B Xz R T 5 YR AR — sy s
% TR IT R R EIR YT N o AR B SEE U P % B TR R R RO R
(paclitaxel),

[0028]  FEH{TIA & PPy ] ) 2 SE Tt 7 20, BASCAR STt AL B sk 1) HA 5 1 A/ BRSE T 7 2K
W AR EAS R T AT R b B 2R 2 SUREAR , 1 Q0 IR T AR REAS (A% O A 2 U
A T FHR R A L B R A VRS A B0 L VR MK MR R R B K L TR PR R o A B
SEJE T I R AR R A EA I BOE 95 AR SRS 7 R AR A R R T
PR o AE— BB S 7 a0 ZRE AR R PE R AL — B sty U iR R SR A —
BESEE 7 A IR AR R REAS o AE— OS2 Uy S IR AR RO BRI TR (FF) HZARE AR
FE— B L Ty T A AR R AR R AR 58 I A L3 (FFPE ) AH ZARE AR o £E — L8 S T
IR R MR BT o £E— 2L SKTt 7 AP AR R A — s
AR RAEER e 40 (CTC) .

[0029]  FER{TIA & PPy ] 1) =28 SE Tt 7 20, BASCAR STt AL B sk 1) HA 5 1 A/ BRSE T 7 2K
W, AR WIRRIC I RIS & R I TPCRIYTT VA 2 , 1 WHH AR T3 5% 32 PCR(RT-PCR) « 5&
E=RT-PCR(gPCR) . TagMan™ 5 TaqMan ™ {2 £ RE 51| (TLDA) o 75— 2852 it J7 2, i AE WA 10
Y214 & 20 RS Z U 5E .

[0030]  7EH{TIA & Ay ] ) =L SE Tt 7 20, BA SCAR STt AL B sk 1) HA 5 1 Ae / BRSE T 7 2K
W, A BR I AR AL FE 08 RS HH IS A AR L IR 218 & H A H e LT B H & v
52, HA SRR IC IR EE R SRR IE Y A sy U, 2 A R
AR T F 7 T2 R :0.4560427%FBXW2+0 . 337846 7%CCND2-0 . 4809354%RHOU+0 . 409029%
CTBP2+0.3291529+WIF1+0. 2926374*%DKK1+0. 04662682,

[0031]  7E-—esLja 7y N, iX AEIFR LI RIS & F P F 2L T PCRIY 77 15 & B0 € - £F
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— BB S 7 I, FBXW2, CCND2 . RHOU. CTBP2 \WIF1 A2 DKK1 [ i & & A FHi% [ SEQ 1D NO:
62F T Z A% H IR & o 7E— 252 Jy 2 , FBXW2,CCND2 . RHOU . CTBP2. . WIF 1 S DKK1 [ 314
= RA A TFIIE: (a)SEQ ID NO:62[¥ IE[A 541 SEQ 1D NO: 631 K M) 514 M AL SEQ
ID NO:64[ 4% s (b)SEQ ID NO:65[%) 1E M 514 .SEQ ID NO: 661 K [7] 5144) Je 5. 7% SEQ 1D
NO: 67 R4 ; (¢)SEQ ID NO: 68 IE [ 514 .SEQ ID NO: 69/ [ [ 514 K AL5SEQ 1D NO:
TORIRET s (d)SEQ 1D NO:71HIIE [ 514.SEQ 1D NO:72f 51l 5149 . M4 SEQ 1D NO:73
IR % s (e)SEQ 1D NO: 74 1E [ 514 SEQ ID NO: 75/ K [ 5140 K A2 SEQ 1D NO: 76
REF; LA S (F)SEQ ID NO: 77 IE 5] 5147 .SEQ ID NO: 78f e ial 514 S A4 SEQ 1D NO:79
FIARET o
[0032]  7E—uesiji )y U , R AR LRI RIS & REEH T 2R BINE : 2 9 etk
TUE TR PE G g2 05 (RTA) « P8 77 B8 43 BT il S 33 08 Y6 0 B W B 2 S 0 0 B P 2 i 42
G BEM B R 38 (ELTSA) S8 Ui P8  Ab 22 R 6 E6 « St 240 225030 B A B IRV Bk
BEONETE AT — Lo o iZ 5 0 Bl B8 A8 PO AR S 77 20, i B0k RE nT R I Hb AR I8 o 75
— s 7 U, AR DRI B B R OEAR I R ERRIC B ARIC TR AR D B bR
W IUEMRED /M EIRL R SR B R R
[0033] AR EH R4 b —Fhfo SR 2l &, P A 808 2 0P T8 = ks I
AR BR [1) B D — Rl AR bR 1E I R IA B ) o A8 S 2 STt U7 20 AR R E AR I A
MR L& A PR BUZ IR IRET .
[0034]  7E—ubsizjifs 7y AU, WS S IR F SEQ 1D NO:62Z 79/ 2 % 1H IR - /£ — LSl i
7720, R & (a)SEQ 1D NO: 62/ 1EM] 514 SEQ 1D NO: 631 14 5144« 2 B, 7 SEQ
ID NO:64[ 4% s (b)SEQ ID NO:65[%) 1E M 514 .SEQ ID NO: 661 K [7] 5144) Je 5. 7% SEQ 1D
NO: 67 R4 ; (¢)SEQ ID NO: 68 IE [ 514 .SEQ ID NO: 69/ [ [ 514 K AL5SEQ 1D NO:
TORIRET s (d)SEQ 1D NO:71HIIE [ 514.SEQ 1D NO:72f 51l 5149 . M4 SEQ 1D NO:73
(KIFR%T ;s (e)SEQ ID NO:7AMIIEA 314 SEQ ID NO: 75/ & 6 519« A5 57SEQ 1D NO:76/1K]
REF; LA S (F)SEQ ID NO: 77 IE 5] 5147 .SEQ ID NO: 78f e ial 514 S A4 SEQ 1D NO:79
FIARET o
[0035] AR BH (1) 77 B SE Tt 7 20 & DA 5 e A A A B At e B MR R 2RI A A s , AR R
A G AR R N EEART AT, TR Bz B2 I A B ot Bz R R B nl B
(TR, EL IR, 5 AS 5 o — B 22 AN 2 Rl D 1) = BT 4 A i I 7 T AR B R R 1% D 1
LR (1) R BH FR AT ART AL R S R — B 2 b

i P 7 2 10
[0036] W& 1AZ 1H: e B MR B S B M 2L 55 IR 19 43245 o B 1A < 3L 55 IR OMP-B34 41l iy R 42
J¢ R 5T AENOD/SCID/N L o 1B - L 55 i3 OMP-B 3941 i 22 22 ¢ 'R 13 56 ZENOD/SCID /MR, - &
1C: 3L 73 MR OMP-BA4 40 il 2242 Jz T V35 SENOD/SCID/INGR, o & 1D - 375 B OMP-B5 94 Jid 2R 48
J¢ R 5T AENOD/SCID/N L o B LE < S 55 i3 OMP-B6 O 41 i, 2 22 ¢ N 13 55 ZENOD/SCID /MR, - [
LT« L 55 B UM-TO L 41 M R 28 J7 1 13 B Z2NOD/SCTD/N R o 1 1G « L 55 R UM-TO 340 it R 48 2
T VEST ZNOD/SCID/INER, o [ LH : 3L 52 I3 UM-PE 1 340 it F2 42 B2 T 3 54 ZENOD/SCID /B, o 7E F
AN, /N RZEOMP- 18RO (M -) VA2 E (taxol) (—A-) JOMP-18R5 5 taxol 4 &
(~ VW) B REFU A (-~ @) VAT B LAV T 5 R B R A AR (mm®) 7
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[0037]  [&]2: HE &40 20/ JE A 1) R I b 2%

[0038]  [&]3: 6P e RN JE R PCAK

[0039] &4 6 3L P8 A Wb ic bR 25 5 idved A AR L 41 AH DG 1

[0040] &5 MRl 43 SEHLEE 43 By T FrJRe S5 B2 14 o T= FH T~ IR 2E o DA 4 7.6 S DR e 2 11 il
I3 o

[0041]  E|6AZ6F : TN 14 A W) br iC 0 1) % A4 P 360 B 6A < 1 55 JMeg OMP-B29 41 il JR 48 7
T EET ENOD/SCID/INER - 6B « 7 52 M3 OMP-B7 L 4 il Z2 42 Bz T V3 5% ZENOD/SCID/INER, - [ 6C
FL 57 IR OMP-BSAHI s R 48 Bz T 15 2NOD/SCID/N R, - 6D « L 53 i B OMP-BOO 4l . R 48 ¢
T VEST ZNOD/SCID/INER, - B 6E « L 52 R UM-TO 240 il Z2 48 F2 R 3 51 ZENOD/SCID/M R, o 16
FL 5 I UM-TO6 40 i Z2 42 B2 T 51 ZENOD/SCID/NER, o ZERFAN LB 1, /INERL R OMP- 1 8R5 37T
1A (-M-) A EE (taxol ) (—A-) JOMP-18R5 5 taxo L [ 20 & (- W ) B BEHU4K (-@-) Va7
Kl LA T I AR B0 MR AR (mm®) R

[0042] &7 .48 FH =N A s 3R AT 6 3 DR A MR R0 Wb 5 10 TR et AT ZR T

=RVl S

AR B 41 U B

1.5 X
[0043]  fy TARBEXS AR BHE T A, LLT 58 28 A & A
[0044] GRS B 43 FHIV FHAE “HE bR W7 Al A5 AR T2 A e 3 DL RO AR AR J
B AEFR L ] A FEDNA , HAD S J % A VAR 1L I A B R Y S EGE T B
*ME T o B F T AR BH B AR PIFR 0% R 45 A N 2 A HEDNA JZRNA 3% IZRNAGL 5 52 31 5
FERTATAZ IR 2 5 BEA BG4 17 5 AR A e e V3 AN 2 B % A Whr e 8 A 3R
Z RT3 B A B 5 AR T 5
[0045]  ASCHTAT FHIR) FHIE “DLAE” RIGRESRE D 0+ Z B R E A 7 FH H H AT A2 X
W) &b — AN BUR Z5 A 300, IR AR EE (Bl B ) 2 0K IR Bk AL 590 . 25 R g
BRI H A ) H 5 R 4 G AR SO L i FE S 58 8 2 i B ik 58 88 5 0
W SR L B STLAA L3 A  BR (38 Fab JFab” JF(ab’ )2 M Fv F BR) VELEEFY (scFv) Fidk . 2 8
SRR LS TR Py e ey R NS 2 o ey N R 5 N 2 71 I NN R 2 7 NG 1 2 NN
PURT PR &5 A TBALI B & S 1, S ATAT HARE & PR 45 A3 I EAB AT 10 8 3k 8 1 o
+ RENZ PR I P SR E A s T - U TN T A M B A sRE A R R A
F:1gA gD TgE . TgG Mt TgMBE A S M A (1R 28) (B i TgG1TgG2. 1gG3.TgG4 . TgAl J
IgA2) , It BRI 2 B AR a8 ey Sl B BE1E 18 45 M3y 44 o AR S T G ji 3k
T A EA A E A BRI IR ST 25 8 e = 4E R Bk n] A R Z48 1 (naked ) 55 HiAth
7184 (conjugated) , %55 HAh 4 FAFEHAIR T8 5= MBURTERIA7 2R
[0046]  FTE “Pudk jv B R Ta e B HUR R #4 H R T e B HUE R P s M v ] A2 X P
Fr B sz AR AR TFab Fab’ \F(ab’ )2 S Fv Fr B ER PR F Ak B 404 A 1 Hidds B
TE ) 22 e P oA o A i 8 ) “Pide v B B8 20— DRSS G 3 BUR M 45 5 5
£

(00471 FUAA ity “RI AR X" HITE R FR PO FRBEN A) A2 X BT FLBE n] 42 X (AR el
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EARMR) o HUBE B BE A AT AR X 0 H H DY HEZRIX (FR) S Z DY A HEZR X = A FoRb ok
SE X (CDR) 4R , 1% = ANCDR Y 4 “HEAR S X7 o 55 B P [ CORBAE R IX $i7 3T , 5 BB iz ik
()70 SR 45 B TR A o 2 /0 PR AR T I SE CDR : (1) F-T B Pl 7148 S Pk 1 772 (B Kabat
et al.,1991,Sequences of Proteins of Immunological Interest,bth Edition,
National Institutes of Health,Bethesda,MD); Az (2)3:T4u ik & SV 45 5 27 i
R T (Al -Lazikani et al.,1997,].Mol.Biol.,273:927-948) . Itk , A7 I AU &
f X P AR A LA 7€ CDR 6

[0048] [ AL P A AR FH T B D B 40447 S 48 (R IR PR BUARTRE , o P2 Ar e PR ) S 45 6 ¢
— PRIk B SR ECR AL o IG5 2 SO RE SR AR I, 2 5 B B AR AL AR 2 A LAAS R Bt 5 ok
159 B ARBIAS [F AR VR & o TS “ B se B JAA” 10 3 58 B S A IS B e B A, A 2 i
Fr B (Bl WiFabFab’ \F(ab’)2.Fv) . B4k (scFv ) Fidk & HAE B2 I mh & 8 1 R S ATAT
FoAth A0 5470 R 45 B AL 2B M e B BREE B 20 534, “Bm R UAA” RAGH P2 R
il & W2 S8 UK IZ SRR A FRE AR T 2858 9 7 1] W TR A 28 9 | E ] SRk B Bl R I 3
Y.

[00491  sthigeh Fir fif B HAE “ A ATUAER” RAB S AR N PR B 2O %r B fiZ sk 2 A
B A TR AR IR E A B B PR T S AL HUR B 75 B2 U800 9 B %0
(00501 4 A A R R “ N4 e 4 B A A 7 il ) o A4 S AT 0 182 ER N A 7 i )
UM B HE IR e 1 B A4 o AATUAA AT M) P AT 122 00 28 6N B AR 1) 4%

(00511  sthgh firfdr B HAE “ik & UAE” RAGH P iZ G R E A 2P A B R PP R IEH
TECE Z R SR I R RE AR R O AT AR X B e RIS E e L BN A A (A s
B R BR, B 5 ) B B AT TR e R SR NI B/ B 5 B8 TR BRI AT AR X, SR T 1% 55 1H 58
XA LY [ 5 — 1) G 2 ) Btk i PR 1)

[0052]  pb Ak P A AR FHEE S R AR R ARAE L — B Z AN CORP By — B A2
R 2R T BUZHUR AR T A BAT 258 U B SR AN SR A SR ARSI - 1% 58
N FE 5 CDR B 2 28— 8 R AR (1) S CDRFR A5 (1) UL o B 1) 538 PR R s A g HL AT 4 B
IR 22 Bl BE IR R I 6 A S0 R 110 S P S R A e 2R 3 FRZ U K 7 v
il o 511 401, 40475 5 B VH AL VL 25 A 4 5 46 CDR A/ BR ARG PR EE T BE AL R AR T il s S VR AL T
FSCHR 5 AU AR

[0053]  FHTE “RAL” K PR R E 5" LA I A2 Al Y, 248 A 4 8 Do H il HoAS ek
SAWTURER 7 BUR R 2 R, R A0 n] B EE Ak @ FE IR B H &2 A B =24 & IR
IR L F TR 1 o F TSR BRI U A (R A ZRYE R AT ) 185 /£ 85 1 AR PRI AT 4
TRER SRS FH = 4R 4 B T8 B A (LR A4 G R Ar ) 18 AE 2 1 AR PRI 3 2k o 3R for
ARG 2 /D 3AN J I Hh A /D5 E 8 A 1 0 B AR A [ A R I R TR

[0054]  FH¥E “TRFEPELS &7 B “Fr 45 &7 RIGES G M LUK DU AE | B POk L B K
() B S o R PR B oA SRR S Le ] 5 5 3R A7 L B A TR B0 70 S BB A5 4, AT AT it
R V) BT R AR A S B IS B A o AR R BE S g Arp , A IR EE S R B ANk LK
290 . ImMB SEAG, HIEH AR T KA 1uMKe 5 82 A s & AL L sty o0, “Fr b4 a7
RIBPUEA R L2290 1uMBL EAG, A LA 2 /D250 01uMBECEE AL, HAA I LA % /b 291 nMBL
ALK SAREE LS A o BT ASFE PR [FIE PR 2 B B2 (R B A 7 20— 8k, TR s ek 45
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AR AR IGEL — MR A B0 ARZD RN EZD) BBk o [ RE R, B TR TF &
1179 22 B e B0 520 X3 py 5L A [R5 5 DR I o S P 5 T B BRIk — b B 1 (4
NFZD1 J NFZDT) i (B LA 22 KRB A 571D B 1 fiB ) A2 , AR S e sl 77 =0, 58—
PRELESF SRS A I PR ES & R T RE BRI BE AN 5 58 ARSI J R4S & L R, R M 45
BB (BRI Hefth P45 & (R1 5 3 —hrdi 45 4 IR b, 78 e s 75 X
CEERNE — R L bR R RS A AR S Uy 20, 2 E AR T RE Bz R s bk
(R FHIR] ) 25 5 TR 45 6 o 28 Bt , FEFE LSS 0T, PR AT B & AN MR U5 4 &
WAL Z A PURE G 5 A 5 S 2 N EA BRI RO R R A A AR R e ] ik
PRI St 7 20, Bk ml B MR kB 2 R e e, A S 20 A B A AR RN BT
R & A AL LAAEBR B PR Sl M &, AU PR AT S — N R AN E A (B AFZD) FRY
PRECIG L5 A3 07, H A S5 AN B A (B AWNTE A ) L RAS [F AR A [F) 45
G — kUl (EAMIR) BB 45 & RIBRr IR E o

[0055]  FJiE “Z K™ FI“BK” DA I “BR (7 7R SR AR W] A2 3 L i 28 R R PR AT AT K E I 2
PRI SR AW LR AP NN B 3, Ol Re A B M 204 1R, H H ] Rept R 2 A
W7 o 1% 55 S TR 5 2 RAR BN N T T I 1) S S R 5 6 40 s 497 S OUm B 2 st W 24
HEA 2 BEAL T B8 AL AT AR A 3 A BB A1 , 15 1 S AR L AR R - 1% SUTMELEE Bl A,
T BN E R (BRI WEHE AR E R ) 1 2 K, DA S A ARSI A F i HAh A2
WA 2 0K B2 T AR, T A R I 2 K] Be DAS e 32, TR M AE L e S 7 s, 1% 2
R AT B8 Sy R TR 1 B (B — R A4 .

[0056]  HIE “Z AT K IR LA v 22 e/l A, RIBTAT KR TR RS,
£, FEDNA B RNA o 1% A% 7 B8 T N I SEAZ M AZ R AZ M % 1 TR A U 1) A% 1 R Tl 226 A/ B
A SR A, BT AAT W] 5 FH DNABR RNAZE S BB I N B A4 (KD o

[0057] w5 P RE ) 647 PR B BSR4 (1) R AR 5K 71 KOs iE ot 150
C 11 5mMEALEN/ 1. SMMATEE RN /0. 1% 1 — JEBREREN s (2) 75 2428 BH 1A % FHAS M 7], 1% B
Bz, B En42° CRIEA0. 1% R IIE A E A /0.1 %Ficol1/0. 1 % % 247 FE L Ll / 50mM
FRENZE VR TpH 6.5015x SSC(0.75M NaCl, 75mMFTHE BREH ) o (1950 %6 (AR /AR A) FF I
Jizz s 5% (3) T A2 #H 1) SR F42°CF5x SSCHRI50 % FF B % . 50mMId BR AN (pH 6.8) 0. 1 % AT
FREN 5 x P15 5 (Denhardt s ) VA i - 2868 75 I8 b 25 1) e 8 85 - DNA (501 /m1 ) . 0. 1% SDS A&
10 % BRI H S0, T42°CLLO. 2x SSCR50 % B Bt e 1, 2 5 T-55°C LL & A EDTARIO . 1x
SSCHHATIH B »

[0058]  YEHE K “ERZAMZERDK 2 BRRS, FE B0 B0 At B R4EM B EANF
I 7 FI A L B L (75 20 5N A% ) DAIK B iy 5 B2 PR ELASHEATART 4R <7 4 28 22 iR B
G AE 7 F— BRI B0 1% B AN P P ECF )7 51 R AH R B A A R R e B b iy
W% R B L IR R AL o % 40 b — B v R A 7 B b B O BV I &, BORE FR E A A
Mo 2 Fhm] 4 FH T B 2 R BR B 1 1R 7 51 b S 1 B0 Bt i s Fe ) o i 1%
SRR N A FEH AR T-BLASTVALIGN Megalign BestFit.GCG Wisconsin® {48 A%
S ARALPE = AR S ST U, AR R W AR B 2 R RS i — 3, RoR S
25 Ll B B b St P B ok 2 MR, I PR B e B A B B A A A R A A 20 70%
F/075% . &2 080% 52 /085% A2 /090 % HAE— s Jr s 42 /095 % .96 % .97 % .98 %
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99 % M A% H PR BN A S IR R At — Bk o AE — st Ty U, — B A T 20210, 202
20 /D 2140 26058 I L 2272760 5 80FR I FE BT [A) AT BE £ K P2 1) 77 1 X 43 7
— s g A, —BUPEAAAE T-60 28058 2E DL RS X 3k, i 2 /D 2080 2 1005% 2, H.
7E— L85 75 P % P 51 RS G b B 1 A 1K 7 F0iE W B F R e X ks i | —
o

[0059]  “fRey P S PR AR R 48 Horp — N U B B AR 4 U — N A SR RE I 2 1R
W AR I AR o B AT BT (1) G AL B AR 2 T R T AU b o SO, B R A P e (48] it
AR KGR H AR ) TR HE (B R 24 2R A 2R ) ~ AN F B MR (B (A1) - 2 1R
KRB A A NG 2 2R Tr AR FR AR LR ) « AR B P M (1] TR 2B S
MRl o AR AR RN AR B IR &R R ) B ST HE (191 7 2 PR 44
AR e F IR ) S o5 B EE () s 2 R R TR U (R AL R ) « 23 ki, AR T
AR AT 2R 22 U8 <1 I HUAR o e A, AR i I 22 i A A4 () 1 1) b ) R s PR AR AN IR
bR oA 1R R T H) 2 IRB AR 5% 2 IRE UK JE A B 46 & B BRI 456 o TR ASTHBR
U S5 A TR B 1 IR S s B R~ MR B 7 V2 Rz AU ) A FE 0

[0060] it b B A% FHIR) FHAE “BUAE™ RIGEAYD , X A RE 7518 32 40 18 1K Al i R 1A
— B2 PO BB 1 PR BT B o S 1 SE A AL KR AR AN SR T8 55 PR 8044  BRDNABIRNA R 14 %
A JTORE B R R T A B L 5 BH B 46 6 1A R I DNABRRNASR IS ik , b T
Jg S A A DNAB RNA R IR A4

[0061] AT FHIY) G “Rl T 524K R T8 32 8 7RI 52 A 1 58 — 5 i 45 M 30 2 BT 1)
O A A Q=N = I W] D) ] v A= W= R s A W ey R v s 1 AN 1
[0062] AL A FHOE “FZD VA 52487 B PR HEFZD 2 AR R A8FZD AR A 7R 42 4k
(1) 56 — 5 i 5 P 3 BT I Noseg L A7 v B, ST DA ] V8 5 1 400 0 2t o 5 2 Nt A7 3
(ECD) RIFZD ] ¥ 11 52 A DA Fe Bt /I8 B B R FH 1% FVEIR E6 « [R1 G B FZD . Fri 5 M3 FZD A]
VEVESZ AR TG T I HIE A+

[0063] 4“4y E87 1) 2 K Btk . 2 IR BUAR AN MU B ) R 2R W T R B
RMIVE S NEARLNE A RS 10 RN I RN R /S 2 N E A 7 K% N = 1 = 47 N1 )
B R B AE R Ee  Af A 2 — 0 BT AR S AN B DL DL TR AR I T AR AR 3 o A — 28K
Jite 772, AL 2 BE DU 2 AR AR AR 4l iR Ek 2 i RS2 i LA .

[0064] &b B4 A FHAE “SE T B 2B/ R IEH N 2 50 %6 4i () (BRAS S s 4edy) 22 /0
90 % 4l f) L 271095 % 4l fit) L £ /198 % 4l it Bl & /099 % 4L W 5 .

[0065] [t 4B AT FHIR) FHAE S B2 I 1 R EGFRECH AR FL a1 A2 ERAR S , 2 Ah 4H B B
B AR B2 R4 M A K B RRAE e 1 SE A0 HE (ECASBR T (carcinoma ) < IR ZH M I - PRI
J LA P S v S abk L9 % 1 T

[0066]  JH &b BT A8 P FHAE “Psd” K2 83 (neoplasm)” ZR 48 AT FH 3o 5 40w Ak KB 4E By
SEH LS, A B CEEE) BOE S BT R AL R B E G )

[0067] &b P fs FH I FHAE “$6 427 248 0m# DL B R A 3 BB 2 22 B 4 H A X I3 B
FEFTAL BRSSO M A I R o “Re A8 B R B 1 A0 M AR AR 5 4RI 40 e 3 O B R B i
H (a0 fH IR Bk T ) B B IR SR R AL A% 2 22 4% PR AL 16 240

[0068]  HIE “Je& T-4H AR« “CSC” \ “Mii T4 ™ J “Im AL G A M” /e b ab nl A2 #ff H, &
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FRUR B B HLEAT N PR TR A - (1) BAT 2384268 77, (2) REBHAT AN X FR i e 7o
RV A — B S [ 22 o AR ) A A, Pz 2 A ) 2 L L A 0 b B/ B2 FRL )
PEAEBUR BRE ST, I (3) BEBEAT XS ARAM I 7 2 DA 15 B SE T B 1 A FF o X L5 PEAR T T4
WAL IE SR A 2 Sy AN A g = (9 20 B ) I B8R RSB N PR B 1Y B8 77 K 7 e £
TV R o Je T4 AR AL SR AT B BB B A , DU B RAT S8 2 M SR 2 Y
JIRE 2 A R SR R A R R AR R A AL

(00691 FHIT&E “Jes 4 Nfe” K “Frived M ” AR YR B T R0 B0 Wi 1k ) A R, L 5
AR TR AR PR A M R A 15 DR 7 10 Tt R A e T e ) R e i A 1 1 4 R T4 i) o A
fo R RO e A0 BB AR 2 O TR IZ LBk =2 R S AL BE JT RO I, 3
FITE “SE MR A A TR B 1 DA X 3 122 22 it 4 e 5 0 T4

[0070]  pbAbPirfd ARG FHVE R A AR V™ ARS8 T 40 (0 S se 4 1k, A 4% B BCE 8 (33X
FA I B 5 A e T2 ) B 3 2R DA A AT A i g 4 e (A e oA B DR A e
KA IR A ) R RF I

(00711 phAb B fd ARG FHTE i e AL PR A AR08 B iR (10 BE A LA i A AR A T S R A 52 B0
BeA 1 3 (BRI SO B S 3 ¥ B 77 o L S SCIMLAE 3B SR AE & ) A A fE &2
(oG /N ) P R i B S R P v 8 B/ B e 70 R O 8 T M TR e

[0072]  HI3E " & RIS sh M) (Blanm £ sh i) , B EAR T A AEAR KSR
2 W Eh ) SOz SR AN EN I i S O R IR T I B2 3 B 0T AR BRI R R
B TR AR AL R A i fd A

[0073]  FIE “PR 28 L nl #5527 AR 4 3¢ [ IR BOR 18 B AL QB BOR % #E (B0R] 2 44E)
B 22 ] ) 5 ] 24 it S E A i 2 DA P 285 i o LT3 0 CRLE O 972 i AL 50
(00741 FHTE “BR 25 _En] 3552 B WU S B AR B A BRI I R 25 30 A8” R AR HAK
WA 2 /bR (9 e ) — 8T A MR RO 77 B AR B 57, HLZWRE 511 B B A
FUABIIRAZ NS P o AZIRIE 1) AR B 7724 5 2 LIS B 7 RS I R & 1 77— 4
i RLAS 23k

[0075]  HIE “HRCE” BT A RCET BUNR T RN R AR BRI MR LB
R EERE SN AN GNNE 1NN 2 7 3 & 8 AN TR <) s s e SR (R 2TE ) =0 T S e ]
Y (I anse g ) BVE ST A R0 BA 16T RUSE HL A AT 96 /68 40 ) B0 5 B AR R AR 1
IR e AR A BUR A A B T 5 kR T A R B B 5 D R K1 5 vk FeE 4
R 5 0 b/ BRUAS LE T A IR T R AR T 2 B AR B e T B AL Sty s e B/ Bl s AR
it B e A B R 5 001 B/ A L B BSoReE 400 A G A B 2 e R A SR R R
FRE S D R 2 AR T S e AR U s B S SR I A5 o BAAZ R 28 R U AR
7 BALA7-Ji8 A0 M 2R A S/ B FE AT Fe 4H M ) T T of 5 EL m] AR 2 e L A/ B4 B
M.

[0076]  FTE “VRJT™ B "G A R AR 1) 7T TEFE I 148 HE VA @ JRZE AR e 2 W ) EUIR
DUBSOZR SR A AEIR S/ B4 1% 22 12 W 1) 9 ERLIR 0 B0 R ) 2 o e 2) F3By PR B i T 458
P18 T BRI A S FEAR DL B AR N 8 Jee R 2 B8 5 B r B R iz s L 2 2 W oy
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RHOU.CTBP2 WIF1 A DKK1 o /£ —E8 2 i 77 20 , iZ 88 AR bR ie b B T — & ] B — 3k
A LEIDANINRESY/h i ek /8

[0105]  7F A SCHr ik 1 77 v 1) — £ s e 7 s, i AR bR e M) bR 25 49 5 FBXW2 L COND 2
RHOU.CTBP2 S WIF 1. fE-—2 5Lt 77 X, i AW FR 10 P FR 2540 FBXW2 . CCND2 . RHOU . CTBP2
JZDKK1 o 75— 2e Lt 77 2UH , 1% A VbR e bR 250 5 FBXW2 . CCND2 CTBP2 \WIF 1 JZDKK1 o /E—
e S e 7 TP 1% AE AR D AR 2540 S FBXW2 , COND2 \RHOU WIF 1 B2 DKK 1 o 7F — L& 52 it /7 =X,
B, %A AR IO AR 2540 S FBXW2 \RHOU L CTBP2  WIF 1 J2DKK 1 o 7E — 28 5 75 0 L % A M0 h%
e bRZE AL 27 CCND2 . RHOU . CTBP2 \WIF 1 S DKK1 .

[0106]  YE-—seszjiiy =0 , A AR AR E AR TAT A e PR 35 B 2 REAS , 3 s
TR REAR AZ DT AR SUREAS (AN ET IR A A B B B VR AR 0 LA T2 XL 775 S AR E 3R
K B BRI o AE— L5t 7 20, i AR RELE B A MR B I s JR o AE — LS
T AR AR R FUR M R o AE— B S 7 AP AR AR R RS I R AR AR A RER AR H
NBEE NI AL, v /NS KR AR N RS K R A3 B4R F o fE— Le sl
Jit 77 2, BEAR FRAE 2 FE [R) MR, I 0Va T R S I6 YT IR A/ BR YT IR AR — B SE
it 77 2, FEAR R B MR B AS R A SR AR, 491 ke B D R P Tiled R AR A B ke B sz A o L 1Y
R
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[0107]  7E-— e 77 U, IXFEAS R A IS A IR [E] 5 I A AR FE A A — s 77 20, 1%
FEA R 2045 IR S bRIE 2 () A7 I A0 H8 (FPPE ) L 8RR A o E — S s il Jy a0, i REA Rt
ZICEN IR ) FEAR o AE — eSS IR A RIS TRAL AR A AE— S Ty A, 1
AR HTEEYS TR (FF) 20 23 (] Jigg )RR AR o 76— BE St 77 20 L 1AL AR R H VAR - S i 4i i
FE— 2L Ty S A AL B R R B 4H M (CTC) o AE— ST 7 U, IR A R R A
GUREAR A —BeSZif 77 AN, SRR REH B AT AT S/ B B I R R SUREAR
s S, SRR RA I (block oftissue) fE—LesLi )y S, i%KEEAR R
Y o 7E— B SE T I AR KN RANAN IR EL L X 10D Bk 3 £ 78— L8 52l
T ZREAR KN RAT L0 491 X 10PN AE— sz 7 b iZ R KN R Y
L0 20 A2 210,000 40 MY o 45— L2 St J7 2P AR AN K/ B2 L0 A 2= 291, 000141
0o AE— BB 5L 720, iZ AR AR KN RZT10N N A £ 100D o £ — L8527 3P, 1% 4E
AKNRLAN L E L1040 I o 75— B85 Ty a0 IZAE AR RN R B — 41

[0108]  fF—b5jfi /53U rp , iZAEA R AL HR DNABRNA o 75— 2852 it 5 3P, RNA R % 4
ARG B AR EESETl T U, mRNA R AR AR 73 B o A BE STt 7 TN, RNA ZR A HH U A A
VA S AT A B S ) B AR PR R 7 E 40 4 B8 o AE - st Ty S, IS INDNARE DA A [
DNA o £E — B8 52 it 77 28 rf 5 25 IMRNATE U1 1] 571 28 V3 i 2 o £ — S8 St 5 a0p , 7E 1%
TN A AP/ A3 AR 20 58 o FH T 1] % 45RNA JZmRNA [ 77 v ZRAZ AU AT A JE 0, RNAZ 253k
AR A EDIE 3RS (Bl RNeasy AR A&, Qiagen , USA) o 7E— 2B SLJ 7 U, RNA &
FH PCROA Al I AP 3

[0109]  AEWbnic Rk & E ] B ATAT IS Y 5 VA3 T , B EAR T2 T 9 2 %1
FRRIK VI 2 K% 7 IR Jo/ o B B (1 3R IA I 700 o 8 R U AR DA e ) 3R 18 & 1 I s ]
5 EEUR W R 52 31 DQ ¥R 1 22 PR e 2R 3K R mRNA R 2308 B2/ B30HS FR RS I EH 2% S 2L ) Bl A ) 22 1K
[FIRISHEAT o

[0110] &% HT i 2 B IR B 7 V2B 46 R 77 88 s 40 B A6 5 58 A B SRS 24 22 JRNA
BRI BT ST A BB S DL (PCR) 38 Rl () 77 v, 8 0000 9 S5 58 45 I IE B B2 (RT~
PCR) « 58 EPCR(qPCR) (JR LM PCR)  TagMan™ ., TagMan ™% 25 B[ 71] (TLDA) . 4% 5E PCR. 3%,
4+PCR cDNAR I PR 438 (RACE ) S A F1) 73 11 o RT-PCRA& — FhA] SR L BAS A R AR H 1)
mRNAS , DA I 52 D] 2 3R 45 11 1) 58 87 6 o RT-PCRIK) A8 i S s2 i 58 BPCR, HoE i XU bRt ™
PLIRER (] anTagMan ™R ET ) T EPCR= ¥ RN A ¥ 2 HoAth R I i R 25 T &0 LLPCR
MR A, AAEHARIR T2 MR OR 38 A B S 2 AP (BeadArray "R L B R
[ 238 73 A (HiCEP) A2 =PCRo FI-T- BAIN 7 Sy Al i) 2 R 3R 3k 43 i AR P T ik B A (A
FIRTELAT AT (SAGE) KIS PAT FRAE I FF (MPSS) K NexGenI /743 #t , B HFEmRNAI /7
[0111]  FEREsesi 77 =UH , R VbRt #3148 248 F aPCRININ 2 o 457, 1 37 6644 17k (FF)
H YR AR ZLHUSRNABR H EOLAR 51 1) 22 48 /R S AR [ 58 5 7 5 60, 38 (FFPE ) 20 23R AR 25 B
RNA . S RNAK € & M€ TE FH 1 AR E 70 D652 % I/ BOHAR & 2 778 (Bl dnAgilent
Bioanalyzer) AT /ERNAZEHL 2 JiT , RNARE A 2 A A AR #E 7775 fo /BT B e DNAF Rt 71 &
(% WRoche Transcriptor First Strand cDNAG EEENH &) AT 04 5 I Y cDNAF)
FB GnABT Fiid 383570 & Bh AT T 388 . AE Wb 124 (5] 4HFBXW2 . CCND2 . RHOU, CTBP2 \WIF 1 £ /
BYDKK 1)K # 1A 2T W WRoche Lighteycler 480 %4 (Roche Diagnostics) Fffi FHABI

26



CON 105829547 A w Bg B 20,/69 BT

TagMan Gene Expression Mastermix#s il qPCR M B & BE4T =R BRI, AE R &8 1
R AT RE AR (RTRA 1400 B8 ) LA S AE TABAR T 23 A ik FERE AR B MR s A2
FERNAREA LR A FH T R B A v S AL N IR A& M S35 36 I IR B B A AN [H 40 Th
BB I 5 1 2 L TR DA YR o S R 10 XU o B3 0 A 1 558 L TR R M8 P A e 1 R RV A
P (Bl nGenex B A s GeNorm Normf inder &%) o & WA IC VI R 1A B A FiZ Lk B0
wES BRI R A AR 2Kt 7 2, & AR e I X R 2 T AL (B4
(1) R IBARAE SRV SFAZFEA I P 58 (E o 7E — 28 sZi 7 20, AR W RR D X B 28 1E Ak
(BRFRAEAL) SR E A R Rk &= .

[0112]  FE—uesijfs 77 U, AR bR 1t %18 20 F APCRON S GEI 4 B e 5 1% i B
BRI (5] NFBXW2 . COND2 . RHOU . CTBP2 JWIF 1 & /BUDKK 1 ) (K45 5 514 Mo/ BUaR &L -
ASCH BT, FIE “REY RIa 88 55 8 Frak i As SUAE ) IR B4 A AT 2 F 4R
BRI B AR G TR R A O R A R BT AT AR B AR R AR T B E AN R T
RNADNAEE A 5 I AR S TR A WL 1. IV “S1407 3R e & B AR ESEQ 1D NO
FFAR BT IR A 555 SEQ 1D NOFLAMA T FIR SEAZ TR o 78— Lo 5 77 x U L i 4R
B RENBM AL B S 7 3N, IR ET R K AN AE— Lo sLii 7y 20, ZAREF R4
PRt AR AFREAR T bRt 2R 10 A 22 RO AR I B R bR .

[0113]  fE—Uesufifi/y =0 , & AE AR e ) A bR IR Rk R A AR 2 514 AR e D
5B o FE B ST Ty 2, 45 8 S R B 51 A R B i AE e SR Uy 2R
COND23 3 B H FHAL 4 5 HIGCTGTCTCTGATCCGCAAGC(SEQ 1D NO:62) [ 2 1% 1 A5 5 %)
GACGGTGGGTACATGGCAAAC(SEQ ID NO:63)M Z & H 8 &AM 5 F 5
CCTTCATTGCTCTGTGTGCCACCGAC(SEQ 1D NO:64) i) 22 12 1 BR B AN 25 i) AN I 58 o £ — sk
Jita 77 =, COND2# i 20 F /7 HJGCTGTCTCTGATCCGCAAGC(SEQ ID NO:62) [ 1F 14 514 J I
HIGACGGTGGGTACATGGCAAAC(SEQ TD NO:63) [ s al 54 52 o 7E— L5 jifi 77 20 , CCND2 3%
5 20 FH R FICCTTCATTGCTCTGTGTGCCACCGAC(SEQ 1D NO:64) FIFRE I 5E

[0114]  #F—esijfi 7 R , CTBP2 %tk R A A 2 B A5 HIATCCGTGGGGAGACGCTG
(SEQ TD NO:65)[) 2 %R 8 & /7 5CTCGAACTGCAACCGCCTG(SEQ 1D NO:66) ) 2 % 1 &
AL R HCCCGTGCGACCAAAGCCAATGAGG (SEQ TD NO:67) [ 2 4% 1 BR TR A 25 1 H AN 5
FE— B85 it 7 3 A, CTBP23R 15 R A F 2 B ATCCGTGGGGAGACGCTG(SEQ 1D NO:65) it 1E 1] 5
M)} )T HCTCGAACTGCAACCGCCTG (SEQ ID NO:66) ¥ 5 Ia] 514 5E o 7 — Ee 52 it Jy
CTBP2# 15 B FH /7 51)CCCGTGCGACCAAAGCCAATGAGG (SEQ ID NO:67) [KIAR4EF T 5E

[0115] 7 — e sz i 7 A f ,DKKI R K RPN HAL 7 &K 8T T 75
GACCATTGACAACTACCAGCCGTA(SEQ ID NO:68)MEZEH® .U FF 7
TGGGACTAGCGCAGTACTCATC(SEQ 1D NO:69) [ 2% 1 A A8 5 HI TGCCGCACTCCTCGTCCTCTG
(SEQ 1D NO:70) [ 2 4% H R B S5 10 T AN I 58 o 76— L85 75 X P, DKK1ERIA RA A P
HJGACCATTGACAACTACCAGCCGTA(SEQ ID NO:68) M IE M 5 ¥ k& ¢ 51
TGGGACTAGCGCAGTACTCATC(SEQ 1D NO:69)H S a1 514U 5 o /E—EE5L i /7 3 , DKK1 3R 1A
Z A ] FE A TGCOGCACTCCTCGTCCTCTG(SEQ 1D NO:70) FFRETIIE .

[0116]  7E—uesiji /7 =0, FBXW23R 1A R A AL & 17 FIGCCAGTTATGATATTCTCAGGGTCA(SEQ
ID NO:71)[ 2% 1 5 7 5 AGCAGGGCAAAGATATCTCCAAA (SEQ 1D NO:72) K Z % 1R M
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3,27 15 HIAGACTCCTGAGATAGCAAACTTGGCCT (SEQ 1D NO:73) [ % 1% 1 BR B AN 25 (1) T4 M I
5E o A B S a7 T, FBXW2R 4K B A AT FIGCCAGTTATGATATTCTCAGGGTCA(SEQ ID NO:
71 1F 18 3190 B 7 51 AGCAGGGCAAAGATATCTCCAAA (SEQ TD NO: 72) [ K2 4] B4 5E o 75— U
SERitE 5 F , FBXW2#6 34 £ 0 FH 7 F1JAGACTCCTGAGATAGCAAACTTGGCCT (SEQ 1D NO:73) [HIF4t
5E o

[0117]  FE—esijii /7 xUH , RHOU1 R34 R A AL 75 17 IICCCACCGAGTACATCCCTACTG (SEQ 1D
NO:74) [ 2 1 H 1 9.5 7 B CAGTGTCACAGAGTTGGAGTCTCA(SEQ 1D NO:75) [ 2 %18 M A,
5 2 HCGCCCATCCACAGACACCACCG(SEQ ID NO:76) )2 7% H e BN 251 AN N & o AF— Lk
SEJE 5 2, RHOU L 3% £ 0 FH ¥ F1/CCCACCGAGTACATCCCTACTG (SEQ 1D NO:74) I 1E 514
J T B CAGTGTCACAGAGTTGGAGTCTCA(SEQ 1D NO:75) 1 [ 4] 51 5E o 78— Lo szt 7
RHOU1 3 Z2H H 7 %1 CGCCCATCCACAGACACCACCG (SEQ ID NO:76) [RHREH %2 .

[0118]  fE-—sesuji Jy s\ , WIF L 18 R M AL P 31 GTTCCAAAGGTTACCAGGGAGAC(SEQ 1D
NO: 77 2 R 1 A5 FE FIGTTGGGTTCATGGCAGGTTCC(SEQ 1D NO:78) [ % % 1 Je B0 25
7 HCCAGGCTCGCAGACAGGCTTTGAAC(SEQ ID NO:79) [ 22 ¥ HF BR B 4 25 1) T AN 58 o 76—
B S A, WIF L34 200 FH 2 G TTCCAAAGGTTACCAGGGAGAC(SEQ 1D NO:77) [ E [ 5
W) B BN GTTGGGTTCATGGCAGGTTCC(SEQ 1D NO:78) ¥ S [al 314 5E o A — L sL e /7 =0
WIF1 14 20 F 771 CCAGGCTCGCAGACAGGCTTTGAAC(SEQ ID NO:79) FIHFRE I 5E o

[0119] 7 AR SCHT IR AT ART 7 v 1) — B8 52t 7 30 7F , FBXW2. CCND2 . RHOU, CTBP2 \WIF 1 &
DKK1 /) 3Rik 2 R F AL ESEQ 1D NO:62F 791 2 AZH BRI & - 7EA SCHTR AT T3 vA ) —
e 52 7 50 HP , FBXW2 ., CCND2 . RHOU . CTBP2 \WIF1 J DKK 1 [¥] 3 i & 2R H T %) & : (a) SEQ
ID NO:62[J1E M 5141 .SEQ ID NO: 63 j Al 5144) Je AL 3 SEQ 1D NO: 64 #R%t ;s (b)SEQ 1D
NO: 65/ 1E[A] 51 41.SEQ 1D NO:66/%) M) 5147+ S5 SEQ 1D NO: 67/ 4R %t ; (¢)SEQ ID NO:
681 IE M 514 SEQ 1D NO:69[1) s 1] 514 S A SEQ 1D NO: 70 #R% s (d)SEQ 1D NO:71
FIEH 514 SEQ 1D NO: 72/ ) [A] 514 R % SEQ 1D NO: 73 J#R%t s (e)SEQ 1D NO: 741
1EIE 5147 .SEQ 1D NO: 75/ S 18] 514 A, SEQ 1D NO: 76 #R% ; BL A2 (£)SEQ 1D NO:77
IR M 51%.SEQ 1D NO: 781 e [a] 514« A5 2 SEQ 1D NO: T9R4R %t .

[0120]  7E— L5kl 75 =0, % A MR 1042 (15 fFBXW2 . CCND2 RHOU . CTBP2 \WIF1 A2 /X
DKK1) ¥Rk &= 2T 40 4 i (B ane A~ 4 ) v e o 76— LS =X, Fra 64 i
o W 0 22 IR e bR Ak T 1k RO AR o 76— S8 52 it 5 20 rp , SR A= s ie o (i 4
FBXW2.CCND2.RHOU.CTBP2.WIF1 &% /BRDKK 1) () K is & R T . — % A kil

[0121] B3, AR IC ) 26348 5 AT $E F 47 189 72 [ mRNATE T MEDNA (cDNA) B L #MERNA
(cRNA) B A FHABE 51) 43 e HEN LA 5E o SR P EE AR RE W8 [R) 2 3 A B0 T FE IR R 3R 0k o — AN
[ FR B2 B Ay s S HG 7 ) 3 1k BR ARSI AR N 572 B o S 41, B2 B ] i I ade 42 3R 45 (451 2
Af fymetrixZEPRE ) BA] e il A 7= il B 8/ A8 R % 51 AL G cDNARE 71 Je S5 4% 1 1R
(5] o W E 52 B R ER 2 % H R (B iR BUR ) RE WA (plated) BLFE 7 4L
(arrayed) THL Jr Hbf b o AE— 252t )7 20, £210.25.50,100.500,1000,5000,10,
000.20,0008%25,000/™ B 3 2 LR AR T REA 8 TFEFEM Lo z3EM ] h 2 LB fL
PESZIEY) , 1 Q03 B SR B AR R T o R ] 3 FEDNA L RNA \DNA JZRNA R 35 5471 5 51 . DNA
J% / BRNAZALA , BRAN S 21 o 70— e St 77 U, BB 31 B8 ST A LA B 25 Tl B AT )
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GEA BT S I PR o 2% S 51 A] N A G4k (addressable ) (RS BBk A7 B AT F-HERIFEF
BN EE 7 G SR B R AL T FA SCHE Y B O a0 Fs v e 1047 B, DU B4R 8RR 51 m] [
S5 B B 5

[0122]  {EPUFET] ) &R E 7T B AT 10550, 000 ME B K B A8 — 2 se iy =,
TR TR AT E K /N T 291, 000 % H R /N T L1750 M ZH R /N T 21500 M ZH R
INFZI250MMZ AR /DT 21100 MZAF R BN T L2150 MMZ IR IO AZ AT B2 7 B 21 1l - 1R
(85 1) A, 55 [SH 1 ot HEAR AT e B e 5 HE R

[0123]  {ERLesyifiJy sQrh , AR Wb L) RIE A8 PR 00 5E o 540, BT B R (FF) 4
ZUREARFEEUERNABL [ B OWLAA I 2848 7R S MR8 e 1) A i A3 (FFPE ) H ZURE AR A HLRNA
MRNAR E & e Ve R B AR AE 2 o 52 v R/ Bl M R (B fAgilent
Bioanalyzer) 4T . fERNARE RN 2 i , iZRNAREAS 2 A #E 757 K /BT &9 1 &R 4 (B4
NuGEN OvationRNAY I REV2)F . iZ &4 WA cDNA R W I8 br HE 72 e 2 1) B
(fragmented) ARt A ZA8 A% 5] (1208 FINuGEN Encore M Z AL S Af Fyme trixJk
DRIES FrBE 1)) o 185 1) AR B A8 2 U B 2 75 0 - G B8 I 18 TS P B R A T b 2, 4R
BT 255 I A RATS AR AE B Ak S fF FRobus t 385 F 512 (RMA) Ay 2Rk I &5 .
e B R REMA DLIE S A Vim0 Y 218 & (9] i FBXW2 , CCND2 . RHOU , CTBP2 \WIF1
J%/BIDKK L) o P 5T 2 B0 SR AEL S B R vk B b AR (9 o 32 e o o0 i ) I 4L 2R b 22 B HR 2 DA A
SETE PR B R ] B8 10 T AR AR O S AR bR e ) IR B 48 TE A (BRR AEAL ) I SRS (B
RS B AS I A {H

[0124]  YE—espj Jy s , R WIhR 10 YR IE R HH I 70 52 21 DGR R ZE N K B (1 R A
3BT o I A B R A R I 5 VR BRI T B G 8 20 234022 (THC) Ry 284l - DA A4 Ay
il 2 A BB AR BE ) 7732 A CIEHS 9 B Sa R i 4d ) ml 4 FH T U R =) (i an i
) W RIE o AE— B 5 77 P, BuAR ] s B B AR R PO AR B DR I o 78 FEAth SZ it 77 20
W, REFRR I — WP RE AR PR AT o S H U0 2205 1 Je /BRI &
RZSIBFT) N R BN 13

[0125]  fE—2esijif /5 P , AR AR IE R I R H AR SURE AR A RE ARGz,
FEARANIR T 2 75 A M Asr i 56 | Al 322 1 4 % MR B I 58 (ELTSA) B M S % U 58 0 g B 28
A3 BT RIS  IE RGBT I S T SE DR R S RO | s 2 Sk A
B 55 B E B AR P 108 AR — St 7 SN, PR R AT A i s R m R
HFRIL X SETUEAR 10 AT AR E AR T 4% 58 hr it 5 ROAR I VB AR 10 B AR 18
St PUAEM R END /MR R SR B AR R .

[0126]  HoAth T4 M AE W bn i R IA ()38 2 5 v HE LA (1 b B Rb I 7 v & A
o7 A G (o HoAt 38 A1 ) BEAS TR B ) 3RIE B AR O B 72 o 78— SR S T 3R, B 1A Bk
THEAE RHIE B (1) FEH2DH YK (2-D PAGE) 42 B REA (A SR 1+ (2) R 51 1 e [l
WA PSS £ 1) (A8 B o R B 0 43 B BN S/ ) % (3) I AR 045 85 0 T B4 o A — s
it 7 A S R A AR B (TMA) o ZH 2R 51 ] AR 25 PP AR U AR 7
TS0 ) B AR A o A TR s 5 Arh , Fah A S H 284 T T 1 bl 2H 200 AR 1 46 110 7 i e
FoBE “Tal” IR DB RN N — A RS HLE RS L RITE AL E ok B 218 4400
1% U P B B N B — B2 R o T T R ) A 2 2 2 T 48 b R R Sl v U0 DA 3 B o A — s

29



CON 105829547 A w Bg B 23/69 7T

i 77 =H, B 1 R T VAL S PR R AR — 2 s Uy =P, SR R T VA 8 A
A AFFAEASR T-SELDT MALDT « HL 3375 A2 3R 1] H R AL AR T7 v o A — st 77 =0, 82 A kL
THEAG VBRI B AR, AR EARR T 2708 R AR BRI Puis /£ — 250 77 20
o B A R VA S O S A EE S (RPPM) o £E— 252 7 s, A RN A B 2 H
EA T, BFEAR T 2E B Bk 8 (GPS) Tk

[0127]  fE-—sespjiJy X, R WIFR I bR 25 2 HH AN REAR 2 8] B AN [F) R (R SR 38 %l o
FE-— LS 77 U, AR WAR I bR 25 2 HH A s A M 5 TR A M R AN R B R R )
TN FREARZ TR AN [F) FH PR RIS S ) o A 2 S 77 U, AR BRI AR A A AE i R AR
T 20 5 = el A PR e A T TR) SR AN [ 1 2 R o AE — SR St T o, AR b e 4
FRAEAL 5 AL R RE TE VR TT A JORL T I 40 it -5 6] A8 5] ¥va 97 T8 S B 1R irfryeg 4 il 2 18] SR I AN ]
A

[0128]  7£-—uespjiy X, FRIBFEME 2P TUEE 2 53 B D58 o Sl B 88 46 A & = A4
FEAR 2 [A) ALk 1 Je 22 St 200 706 T 0k IR 1) 0 DRV e 2 o 7 — B8 St 7 b, SRS R ME SR AR AR 1
BARIE AN PA R R i 38 A/ B o A AR IC I BR 25 o 7E— 28 S 7y =0, B AR 8
R RIS AL B DN B 4 O T A AR IO AR 28 A B R I8 A0 ] 38 n 98 /b B
() By 38 0 A 9 b o AE— B st 7 S0, Bl B 25 8L L 3R A i ZE R B ke T AR
YA ICIRRZE P AE— RS g S, B A 2. 55 B UL LI SRS 2L R B B hE T
AEbRICINR R T o AE— e SE T T 20, B B 3RS B LA IR R IE AR A ) B IR g S T
AEVbRICINR R T o AE— B SETl T 2N, B B3 SR BLLL b 1 A A e DR B 4 A
TR ICIbR 2 o AE— 2Lt Ty S, P A 4R BURL b 5 278 A e DR B 4 A
TADIREIFRZET

[0129]  FE—esgjiiJy s, B PR ik et RARIE vt o b e R L3 98 A/ B0t 73 il A
WIFRICHIFRZE « i vt T Al AR AN IR T 238 7 A SCHF 1) E L (SVMD) 31 S HF 1) LS
VAR B (SYM-RFE) 73 A1 i v B E bR (Platt scaling) (ISP I 4% S HAR RV o AE— 28
Sty 2, FE DR RIS R 1 2N R 38 40 B A 43 iy o AR — B8 sk Uy Arp , R D R AR
FM H O A 2258 DU (Bay sian) 4B INEA 43 7 o £E— 2852 7 20, A0 G v 3 i 40
B o AE—Hes it 2 Urh , SYMASE AL AT AR 48 I 2R BUE 3R A B o AE — Be s 7 20 rh , )58
(B 5 HH AP FR 1C ) 2 1 A v A SRR ) IR s A DA v 5 o A — S St 7 S, FH PR A 58
{BL 07 i I 22 TN A A S B3 T B 1A 20 5 A N 7 P e 42 T A T O L35 o — B8 SE Tt 7
A, BB K Te I N K N R A A by e AR sk (Platt, 1999, Advances in
Large Margin Classifiers,pp.61-74 ,MIT Press). & bn ol 0 &8 g KT Re ki
FC 2 4R 43 A1 22 HH 161 20 SVMASE B SR A 1) 4 8 A o 7E — 22 SR 77 =0, B w10 5 ALZ )
HetvIR e g T A S 3, T EAA R T0 . SI AL 11 IR i 4 i e e B3 o

[0130]  FEARSCHridk (R AEAR] T v B8 FH s (1) — e s it 77 X, Ioed 1) 40 L3R (O T OB
B R RLRIRES ) RRYE AE E RS AR St 7 :UrP  Z SE L RSt G B g 2
Al B3RS A2 sE r Ah, BA ® T 0. 509 AL T Mg RE TN NE kN FE ,
FAKT 0. 5HIHLER 1) e RETHMA T BT

[0131]  fE-— 25 7y U, E VbR iC b 25 REEH — RV PR 21k Ui, R H
VISR LA KL HE 2343 B SR Z 431 B4R RS RT A DU BoA e e R R RIS
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B B o BT 1 Z A0 S ) DR, R B R AR (I T Fil e & ) 2 1A« 8 4 22k (R M) I SVM-RFE 43+
W HET o B — 28 B UE (LOOCV ) J7 2% FH T %65 30l B3z 49 A A T 25 ) 5+ FH T 000 & 3 ke 3
THE (PPV) | B PE TR (NPV) | SUBME SR Pk

[0132] 7 esLja 7y SN , FEREAR Z [RIPE 90 . 0 1B EE /N B A3 38 Nk 38 /D R 18 Bl 3
N B Y/ Ak T I SE DR A L HE T AE AR L bR 28 v o AE— L5 77 s P fEREAS 2 [H]PE
0. 00588 5 /NP i A3 38 N s ek 2D R I8 BRI N A g 2 238 TR 355 16 26 DR e B0 4 T AE 0 b
TEPIFRZE AR —SE 5 5 5, 7EREAS 2 TR PAELA0 . 00 135 B8 /N T BT 388 i 18 i/ b R 1k
B3 0 S /D FE 3K Y ) B R B G T A bR e bR 2 b o AE — B sy AU rp B R 4
ZZ(FDR) N0 . 25 /N BT A3 38 N 35 92 3R SR B 0 S ik /D 2 25 93 2 1) 282 DR e B il T
AR bR AR — 28 sK T 72U, FDROYO . LECRE /8.0 0185 BE /NERO . 00 LB FE /N iy
I INRIE ek /D ARG N S ek /D I8 T 1) AL R g B RE T A bR e AR 2

[0133] 7 — s Jy s, 2 (R SRR 5 11 B /B bR e b 25 2 AR His G vH AR 2 i A e
R uE L/ B 5 o AR SR Ty SR R R R R T A/ B AR i bR 2 AR AT
P DA e R V3 98 B/ BN 43 o X AR A ] AL RN TR % 22 -3 /R (Kaplan-Meier)
AEEHEAL  Cox LL B AL | Cox Lb 1 RUSH A Y L 4= T 4 7« B AR &3 i X m A AR | 2 A0 i
PR AR | 21 X A 3 M AR L S AR AR T K A A BT AR T

[0134] 7 — s Jy X, 2 R SRAK R 1 B /B bR e b 25 2 0 H B A A0 I PR &5
TR S R R IA B B B PR A n DA e R L g L gl A/ B . A B B8R B B T Gene
Expression Omnibus(GEO) fArrayExpresstl & /A A Al FHE BG4 .

[0135]  #F—uesijifs 7y =0, JEDR RIS KR B/ BUAE bR IC bR 25 R R V) Dhee S50 0/
B A N A R o 04, 76— e STt 7 S, JEDR R AR TR A/ BUAE bR i AR 25 R R
FER2H B4 1 (GSEA) INA K B (Subramanian et al.,2005,PNAS,102:15545-15550) . 7
— LB Ty I, F R SR AR MR R R B AT R4S R TN R .

[0136]  FEAR STk I 75 1 — 2o SEiti 7 20, 1 Wn tad A2 40 75 JR AR SCHT IR I R ZD Bt
AR AR A SR I G — e szt 5 ot Wt iR AR R 5 2 —Fg il (FZD) 8 A
BCH R — 3 e 45 B B PR o 7E— Se ST Rt 7 b i BIFZDIuAR 51k B T A 2 b — B
FZDEE [ P45 4 . FZDL \FZD2.FZD5 .FZD7 A FZD8 o 7F HAth SZiiti /7 s, %P ZDH AR AL 5 .
(a)f & GFTFSHYTLS(SEQ ID NO: 1)) HAECDRL 07 VISGDGSYTYYADSVKG(SEQ ID NO:2) ]
HHECDR2 ., L B A NFIKYVFAN(SEQ 1D NO:3)HJH#ECDR3, f2 (b) & SGDNIGSFYVH(SEQ 1D
NO:4) (K3 CDRT . 49 % DKSNRPSG (SEQ ID NO:5) {142 #ECDR2 . S 40 QSYANTLSL(SEQ ID
NO:6) F 5 BECDRS o £E — S8 5 5 20, S HIFZDI A & v B X, ZEE ] B X 5H
SEQ ID NO: 7% FEMR o 7E— Lt 7 s, I PUFZDPUAR R B R B n] AR X, i m AR [X 77
FSEQ 1D NO: 8RR IEEE  /E— 2L STt 77 X , i IFZD IR & E g n] AR X 42t ] AZ X,
ZHEEER] AR X S ASEQ ID NO: TH IR , i B n] A X 547 SEQ 1D NO: 8K LML /£ —
e 5 it 77 A, iZHIFZDIUAR R 3 AOMP-18R5 /£ —Be sz jifi 77 2, %P ZDIAE R B
2 [ T8 FRAT o0 (ATCOR B 4 5 PTA-954 LI Jkr A o 78 HoAth SE it 77 20 L iZ R ZD 44
H R T ATCCHm 5 APTA-954 1 (1) kL By S I S h 3 4 5 2 /b — P NFZDEE (AN e e e 45

I
= o

(01371 AEAR ST ad (¥ 7 VA 0 — sk it 7 2, 2% R A (9 L 55 IR A ik 88 465 fi o
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JoE PP s R S B M e O e L B B IR L TR s | 4 B R e R R
U e i ) et o LR e e 2 U 0 o g R U g 22 TR R R 28 I B B 2 T 0 L
B IR B e B IDE R IR L R B R DA R Sk MR o AE - e ST Ty S, e
ZHAL B R A — sty AP, 1% 8 SRHER2FH P 3, 5 g o £E — e s it 7y 2P, 1% o8
F =ML (TNBC) Jiied

[0138]  FEARSCHTAR M 7 VAR — L s2 it 77 S, 20 E Rk B FL0 I 45 e RS iR
i B WiE g B e O s IR L 45 B e 8 I B IR L B B IR L IR IR
I NS R AE R U L 22 T AP AR I ST BRI IR L U B B IO L T e
IR DL Sk B o A 2 Sy U 10 R AR AR s 20 i RHER2P 14
A o £ — 25 U7 A, 19w R =B FLIE (TNBC) .

[0139]  FEARSCHTIA I Tk i — B S 75 2N, 7 VA0 5 LA SO 19 Wt A2 4101 1 771
(BBt EZDIUAR ) VR Y7 95 B, 5 2 A0 09 B DA 5 B AR Wn t i@ R H R VR IT A R B2
Ji o AE— LS 7 S, VBT RS T 2 D — P NE T R S Wn t i@ R R A A A
ANPIIEIT R A] TR T 2 Wt A 36 ) B BRI A /B Ja# o AE— s 77 =0, 1%
2 /b FhEIANGITT RS L2 38 2 M A MY YE 7 7 o

[0140] A &R YT A A5 Ml Hi il s & 3 7). HA 2R S DNAZK U1 Al 45 5 771 . DNA K. Hfl
FNAFR] e ) (BB 2 A0 i dd (cisplatin) (D) s (B X =#ZHWE AW R+
B (carboplatin)) B (anthracycline) AT HUH B A ST A P97 B EUR
AR FE 2 (duocarmycin) HKHRVHH (etoposide) VARALMENE . T 8UA R W IUIE R
(lexitropsin) JERHFEKE EHiyT i (platinol ) JERSACEY) (RS B 3% (puromycin) |
T 2R BRI S B SR AZ S 0 A A AR KR AR T EOZ S AU - £E R L S
J7 20 B R R R AR B B 22 73 250 Hh D A B R B A AR AT
il .

[0141] W 5ZWntiE A AHGHH G 7 R BR300 Rtk , 78— L5 77 20
W ZTTIEBOR T AW T AR B I Wn t@ 26150 5 40 2200 97 B 2 BAS R b 2R 97 55
X B 2H & A o Wn t i B 57 (B 3 FZD 3R ) VR IT AT R A TR ity <
HI IR B f5 A4 T AT ALERE T B — 2 24 1 500 R AL BOR 43 R R 35 4%, B AT
AR 322 282 4581 L3 5 £E — BOHIA) A LU I A7 3 PR 50 R () 28 R AR S 1 A s M o 1% 54k
VT AR A ST RIAT AR A e 0 U B A 30+ 5 IR AR LB UUE 1%
A VBT A S T ot R 7R 38 T The Chemotherapy Source Book,4th Edition,
2008 ,M.C.Perry,Editor,Lippincott,Williams&Wilkins,Philadelphia,PA,

[0142] W] HI-T A8k B AL 230 7 B R AH AN R T < e Ak 5503 e & R (thiotepa) A IR
Bt (cyclophosphamide) (CYTOXAN) ; % Bt i 6 1 01 3 ¥ % (busulfan) \ JEA &7 JL
(improsulfan) KWRIHEF L (piposulfan) ; A NE % WK % B (benzodopa) « R R
(carboquone) . EM I L E (meturedopa) XLI L E (uredopa) ; 1 & W%
(ethylenimines) A F 3 = B 1% (methy Ime lamines ) . FERT B4R % (al tretamine ) . =3P
CEZEEFE L (triethylenemelamine) . = 2% B % (trietylenephosphoramide) . =7,
IR e % (triethylenethiophosphoramide) Jz = # H A = B & %
(trimethylolmelamime) s B A FRIEWARAIFE T B (chlorambucil) 25 &I+
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(chlornaphazine) GBS E % (cholophosphamide) M —EE & ST (estramustine) . F I IR
iz (ifosfamide) WG 2 3 % (mechlorethamine) « Eh B8 & I+ (mechlorethamine oxide
hydrochloride) %k % (melphalan)  H & JF (novembichin) B & ¥ 2K 7, B8 & 47
(phenesterine) FATEAST (prednimustine) AL FBEBE L (trofosfamide) | JRIGEIE IF
(uracil mustard); WHSFEFR (nitrosourea) i WK A IF (carmustine) M & IV AE K
(chlorozotocin) fE3A AV (fotemustine) F & FF (lomustine) . B & FF (nimustine) 5§
WAIT (ranimustine) s LA R W W whi &K (aclacinomycin) JHLE &
(actinomycin). %% 2 (anthramycin) . 2 A& (azaserine) 8K E 2 (bleomycin) .
T Z T % C(cactinomycin) . FH|A & &K (calicheamicin) . FH7ikk 3 (carabicin) R4 2
% (carminomycin) BJE & (carzinophilin) . Bt&E &K (chromomycin) iAW E &
(dactinomycin). 1l € % % (daunorubicin) . Hu#T: bt £ (detorubicin) 65 & —5— ik -L-
B 2 22t B (doxorubicin) RPTE 2 (epirubicin) K Z L B (esorubicin) A
bt 2 (idarubicin)  fi PG %' & (marcel lomycin) « 22245 &K (mi tomycins) B R « 6 INE
# (nogalamycin) WM HE R (olivomycin) B8 H & (peplomycin) I HE R
(porfiromycin) IS E K (puromycin) . =4k &H & (quelamycin) . F £ &
(rodorubicin) #E% % (streptonigrin) KA E & (streptozocin) AL HE &
(tubercidin) . &I2Kk3E ] (ubenimex) il EE 2 (zinostatin) L B (zorubicin) s $11
AR 57 1 T P8 (me thotrexate) 25— R BEBE (5-FU) 5 M R S 1 — R I 12
(denopterin) . F JZWENS WK B (pteropterin) . —HMEIS (trimetrexate) s HEM FAIE
IS (Fludarabine ) .6-#R LML (6-mercaptopurine) JHRBKIEM (thiamiprine) (i
L0204 s I ALY 22 VA AR ¥ (ancitabine ) B HLHEH (azacitidine ) . 6-TR M fiR g
(6-azauridine) . REM (carmofur) . Ju s UE B 7 A 0E HF . — B SR B I 28 R B
(doxifluridine) fKif i (enocitabine) K (floxuridine) 5-FU; HEME R B IR &
2 (calusterone) N JEMLHEEN (dromostanolone propionate) . i # i i
(epitiostanol) . ZEHELE (mepitiostane) S A (testolactone) s ' I IR WA g EK
¢ (aminoglutethimide) KFGIH (mitotane) s Hiy% A)4H (trilostane) s - FR %I 78 7711 W1F
1R < T A% N R (aceglatone ) s EE B M IME HF (aldophosphamide glycoside) s FZAEER Y,
1% (aminolevulinic acid); 2NV IE (amsacrine) ; W H4F % 5% (bestrabucil ) ; lb A B
(bisantrene) ; #KIA V) (edatrexate) ; Hu 3B % (defofamine ) s KK A% (demecolcine) s i
MY EE (diaziquone); K&K (elformithine) ; K FIEE4% (elliptinium acetate) ; {KFTHE
& (etoglucid) ; IHMR#H (gallium nitrate) ; FREENK ; &M (lentinan) s & JE 1A H
(lonidamine) ; KFLHIE (mitoguazone) ; KFLHEHE (mitoxantrone) ; 5K 1A 1¥
(mopidamol); JEAHNY BE (nitracrine) ;Wi a)fh T (pentostatin) ; FEAZ % IT (phenamet ) ;
Mtk 2 (pirarubicin); RFAMR (podophyllinic acid);2-Z BN (2~
ethylhydrazide) ;A FE Mt (procarbazine) ;PSK; {4 (razoxane) 5 P4 g
(sizofuran);# R (spirogermanium) ; 4048 BE AU B BL (tenuazonic acid) s = &R
(triaziquone);2,2 2" -=& =% (2,2  ,2”-trichlorotriethylamine); &HiiH
(urethan) ; KFEH ¥ (vindesine) ; iAKWz (dacarbazine) s HEE 5= )] (mannomustine) s
TRHEEEEE (mi tobronitol) ; W P EE (mitolactol) sWRYAERKE (pipobroman) ; i ZEHE &
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(gacytosine) s Bz M (Ara—C) s FHEAZEE (taxoids ) Bl f KT S AZEE (TAXOL ) A 2 10
S (TAXOTERE ) s KT B2 %97 (chlorambuci 1) ; 75 PR (gemci tabine) ; 61k S ; 57
24 (mercaptopurine) s HAAINE aii4A (cisplatin) fK4A(carboplatin) s K&K
(vinblastine) ;4 (platinum) ; {KF: AT (etoposide) (VP-16) ; IR ML % (i fosfamide) s
22 335 ZC K FEE MR (mi toxantrone ) s KEF (vincristine) s KFEHGE (vinorelbine) s
B F (navelbine) ; KFEREEE (novantrone) ; & JEVH T (teniposide) ; I H &
(daunomycin) ; fZWERS (aminopterin) ; fFHBEBEER £5 (ibandronate) s CPT11 5 3 $h 7 A4 g 11 il
FIRFS 2000 ;s 95 FF Ak 5 1R (DMFO) s #LIE IR s IR i i fu B R (esperamicin) s REFMRIE
(capecitabine) (XELODA) Jz iR — B 25 L m] 5252 16 3k L BR BT A 90 - (L 22697 TR R
AL FH A 7 B i i 7R S8 0T g 1) 4 I ey 7R B8 0], 1 o e dB 2 7R A4 ] e < i
5 (tamoxifen) .EHI& E 45 (raloxifene) 75 A BFHIHIFN4 (5) KM (452 B4 25 (ghvR
H 25 (trioxifene) VK E 45 (keoxifene) LYL17018. B A F) fi (onapristone) K 4TH K25
(toremifene) (FARESTON) 5 J ft M 1 2 77 i W Ah iz (flutamide)  JE B KEE
(nilutamide). btk &% (bicalutamide) I M (leuprolide) M X & ik (goserelin) s
Jo AT — R 52 25 L n] 252 0k IR BT AL W o 70 S S St 77 20 NIRRT
R CRIZEE (taxol) ) .

[0143]  FERLdesiyi )y =UH , AR 7 7 R 30 0 S A mE 0 1 770 o 6 b S A B 1 7 R
PoAa 4 5 A O 006 0 S A G TERL 1) B3 PR A 220 7 770 o 6 b S AA i 40 it 7R 45 (A
R T 62 2 Z2 Lk & (doxorubicin HCL) F74 2 IE % & (daunorubicin citrate).EhERK
. E R (mitoxantrone HCL) UZTE 2D K1 H (etoposide) « Eh R 6 #1# FE (topotecan
HC1) . # JeiH 1 (teniposide) (WM-26) KR FE(irinotecan) , DL IR AT IR R 25
AT RS2 I IREAT AW -

[0144]  FEREEC Syt Ty A AL VR 7 ) SR PUAR ) FLACHE R R — Ak e, H 2k
BLIE T A A R BT 75 R A, (B0 2 % B A [R) 4 DA T30 — B0 2 P i 1278 Zh &g , 18
AN 53 2L U AL FEH A R T35 PO 4th v (geme i tabine ) FRRBERE (fluorouracil) R
Bith v (capecitabine) , B FEMERS 4N L 25 Bl ZE (ralitrexed) .35 55 HH ZE (pemetrexed) B
& (tegafur) MR H7 A FEE (cytosine arabinoside) iR S 55 & T . 6-F1
RS (RIS 6 -Tm LIRS (W =]t (pentostatin)  BEER AL FiiE (Fludarabine
phosphate) } v i (cladribine) , PA M IX ST —FR MR 2] T 8252 11 £8 CBRE AT 24
[0145]  FERLEL syt )y U LB T R R IUA 270 310, B EAR T 5REEA S
A o AE— B S E T S, E I RE A BE A IS T 2, R R OR P R B
(paclitaxel ) B2 VAT (docetaxel) , BUR PSSR 2 R R R 245 Frl 52
(1) #h R BT AR o A S s Oy U L iR R KPR B (TAXOL) L 2 R K2 1
(TAXOTERE) « A 8 4 25 A K VR A2 B2 (nab—pac i taxel ; ABRAXANE ) . DHA- A V- ¥E K A2 B
BUPG— R AR o AE e B AR St 7 NP 15U 22 70 250 KB AL A Wl , 1
KEHEHWM (vineristine) EFHMW (vinblastine) . KFIHIE (vinorelbine) B & Hh 3¢
(vindesine) B SR 25 E 52 0 8 (IR BT AW AL — L SL it 7 SNh A 2 0
FERIEB)EE (kinesin)Egb AT IECH 22 9 2B tAurora ABLPLKL #5175
BE st 77 U, 2% S Wn LB R A 4% T AL 6T R RPUH 2290 MR %80T

34



CON 105829547 A w Bg B 28/69 T

(1) i B Mg R L BRCEL B BB o A8 R e S g srh a2 R T ) RO T SR A2 BE (taxol)
5 AEAS A IEEEREEE.

[0146]  FE— o5 77 sUHp , BAMEYT A 5 /N F I 5 25 Sk Ut 697 nl i L &
P A BH B Wt 42 00 1) 7] 5 4 S b Iifrged A D@ 30 S 00 3 1 7RI /N 43, FEAth g AH G
P& A AR AR TEGFR.ErbB2 HER2 A2 /B VEGE o 7E F: 2L STt 77 S, ix B AMEIT ) &
F g T A MR AR /N 73 o AR BE ST 7 FU ISR ST ) FR Bk L AR i ) o AR
B st 77 SN ZBA MR TT ) R Wn ORI IR o A5 — L s 75 X P A MA T 71 RBUP
TEA H AR o

[0147] 2R BH I e 28 5 75 QA 5 — Fh 8 0 mT Be X HUAR ¥R 97 A R BLBLTE ROBL Y A FL
BB R (K 77 v, % iR 5 % /b — Pk B FZD1 FZD2.FZD5 . FZD7 S FZD8I A 35 th & 19 (FZD )
SR A, iz kA (a) SR IZ NI MR I REAS s (b) I EZ AR P R VbR ie 4
PR S EMbric Y R E &, iz AV e s 254 & VAR L #IFBXW2 ,CCND2
RHOU.CTBP2.WIF1 B DKK1 - ] — B 2 it s LA B2 (o) MREEZ AR MR iR 25 (1) AR A Am e 401
PRUEALFRIE , v 5 A B AR 5 v BH MR ) 5 4B B 7R 50 55 R &R T N e Z iR iR T B
SN, HLAPE P 52 AE o 1% IR R 28 TN A S Z TR IO I8 97 TE S b o eS8 s it 77 sU A —
T 25 5 ] B8 R U AR YR T A R R LR e R U7 SR 5 B D —FE H FZD1LFZD2,
FZD5.FZD7T KFZDSI NG 8 A (FZD) Fr MRS G %71 (a) RAF LA EE A ; (b)
W EAZAEAR P EVPRLPIFRZE T S E R E I RIS & , iz Wb ic s 28 a8 4
YIbRiC YIFBXW2 . CCND2 . RHOU CTBP2 JWIF1 A2 DKK 1 H7 [ — B 2 it s LA B () MRIE % bR ic
P25 I % S YRR LRI AR AR IE L T 500 5 AR 5 e AR BH M) e (B B i AL REATI
MR FF LR RIIEIT A R o He 2 STt 77 20— Pk #3009 08 B LA 2 kv T 0 77
5L PR S =D Fhik AFZD1 JFZD2.FZD5 . FZD7 S FZDSIK N 35 il 25 A (FZD) dr 45 4
G ()T Z I I REA 5 (b) W EZ LA I A AR bR 2 1 25 A Whric )
(KRB &, Pz ic bR 2505 Y Fr 0 YFBXW2 . CCND2 \RHOU . CTBP2 \WIF 1 ¢ DKK1
I — B2 Bl (o) IRPEZAE bR e b 2 091 5 A AR L D AR HEAL R 1A TF B A
1B, Forp BH M ) 2 AH oz AL RTINS ZHURIIE 7 SONE , BA A 5 249998 R8I Jigg A
A HLAT BRI A (B, I Bz B DA VR TT .

[0148] AR BH 1) Fe e st 77 S — PGy B AL I 72, A B s (a) 250 AT Bk
PURIEIT A BRI S iR S 2 b Pk B FZD1\FZD2 .\ FZD5 . FZD7 K FZD8H A 45 ih &
H (FZD)Fr R4S &, HorpZz B A 2 s (D AR B AR A (L1 WEZFEAR I A4
VIR IE AR 21 - AR VAR IE M ) Rk &, o Z A bR e An 26 & A YR iE YIFBXW2 |
CCND2RHOU.CTBP2 WIF1 JZDKK1 HH i — &k 2 Fb s DA S (1 1) BRI AR 25 P I AE AR 2 00 5
HEAL L 5 R A Hob B PR ) B (E B R 209 B R TR IE T A SO 5 BA K (b) %
ZE T ARV TT A S0 BT A = A

[0149] 2R AR (1) 5 2 5izjife 5 50 15 — b 25 531 ] BB X P ZD BT A OMP -1 8R5 5 AP VR SR A2 i
(K20 B I8 97 A RN B TE S L 1K) NS 5 B 1A 77 ¥ 5 VA B (a) 3R 1592 A 3L 5 i 1) ¢
A5 (b) W & ZAL A I A WIRR L AR ) 5 AR IRRIE I RIS &, Ho P 2 AE Wb L bR 25
£, 2 WIFR L FBXW2 . CCND2 \RHOU . CTBP2 \WIF1 S DKK1 3 BA & () AR ¥R Z A Mpbric kR 2 v
[ A MDbR LD B AR HEAL A, TH B A s FE b B PR 0 o A Y2 s 1 5L s IR 3R 8 LN Ak
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BZIRIT A N, B PE A A8 R % R R TR A X 2R TT T N » B e s iy o0
— P I ] B8 X BUFZD IR OMP—18R5 5 K P S AZ BE (W AL A ¥ 97 A S B 1Y AL T s FE 1
G T () RIFZ AR AL (b) WS 1Z AL A T 10 A VIFR 1L bR 25 1) 35 A kR4
[KRIE &, Kz A Yhsic Wbs 2840 & A Ybric #IFBXW2 . CCND2 . RHOU . CTBP2 \WIF 1 J¢DKK1 ;
DA (o) IRAR 1Z A Wbt Wbn 25 th i S AR MR R e AR AL 3R, vH B A A s Hed FH
A A R ZALE R TN A ZIRTT B I N » HE e STt 7y 50 & — P PRl s v 2 DL 32
ZHFZDIUAAROMP-18R5 5 R i R B A A 69T 771 % T 5 (a) AR Z A I AL
A5 (b) W & ZAL A I A WIRR L AR ) 5 AR IRRIE I RIS &, Ho P 2 AE Wb L bR 25
£, 2 MR T IFBXW2 . CCND2 . RHOU . CTBP2 \WIF1 2 DKKL 5 () AR ¥ % A Wb e bR 2 vh 1%
VPRI AR AR AR, T A E A, F P BH MR A o i FUE R T Az G
ST RN 5 BA J% 5 2495 S5 0 el R A LA B M A s (B 5 3 %1208 BB DA 90T
[0150] A& BH () 2 s 7y s & — Py I FUB B 72, A . (a) B0 &
T 15 Al BN HIFZD IR OMP-18R5 5 RV S B I A A i6 7 A O, ez S a5 (1)
RAFIZE B ALEREA s (1) WEZFEAR P RV 2 5 B bR 1L I RIS =
Hoh iZ A Wbric Wbs 25 A5 A AR T FBXW2 . CCND2 \RHOU CTBP2 WIF1 J2DKK1 ; LA & (ii1)
MR 1Z A 25 R I AR AR L D I R AE AL RIS , vH B A e o B A e BN 2R R RE
TR A S VETT A N 3 BA K (b) 32 & TR A X6 I7 A SO % BT A =R ik S K
TR

ITT. Wnti& 423l
[0151] AR BH$R 4L AT %5 ] B8 6 W tag 2 3R B VR 97 A S DL RO ) g % / B
SE IR SR IK TV o AAR ST B A “Wntad A2 F ) AL ANIR T35 1 (FZD) &5 6 75 S Wn t 45
G FZDE A I A FE S5PZD & A 4 4 A T U Wn t 45 A 77 i 55 SWnt 82 A B e
A TIPUELL K S5Wnt S A A TETERZDAZ 44 .
[0152]  FERLdesiziif )y sUH , ZWn tis A dil 7 R 5 — B2 i AFZDER A 45 & 1A /2 — L8
SEE ) P PSSR S — = S BN L B R R ZD & A 4 R A A A
— S5t Uy S EFIDE AR B Mk A R AIMFZDE A 45 A :FZD1L\FZD2.FZD3,
FZD4 .FZD5.FZD6 .FZD7 \FZD8 FZD9 . L FZD10 . £ —E8 52 it /7 s , FZDE5 A 77 5 — B £ FFZD
EASS % B E MPZDE A5 FZD1 FZD2.FZD5 . FZD7 | J /BFZD8 . £F S e sefifi /7 s
FZD&E G SPZDT 454  AE R s 5 P FZDES & 75 5FZD5 J /TR FZD8 45 4 o 76 HL 4L 5L il
FRh, iZFZDE A 5FZD1 JFZD2 FZD5 FZD 7\ S FZDSHr St 45 4 o FZD 45 45 77 i AR il
SEfea] LTS E L RSET,982,013 %5
[0153]  fEHLLusfifi /7 30k , iZFZDEE A 7 RFZDFE I o 76 FL 2L 5L i 77 s, iZF 72D 45 & 57
RAWntIRFTEHA oA F e 52 it 77 20, IZFZDAS & FIIMHIWn 5 545 5 AE ez R,
ZFZDEE & G A Wn tfF 544 =,
[0154]  7F— R8s J; SN , iZFZDES & ) Rk AE— L sLht )y h , IZFIDA A R R 2
JI o AE 2L SETil 7 20 IS FZDES & ) R AL B PR 45 A BRI TR B 22 IR o A8 55 8 STt 7 20
W R SCATIR IR ZDES & ik sk 2 BRI PR 45 A3 fe 5 — . . = DY T B 2 R0 AFZD
HALS G AR S 7 U X FZDE S PR 2 IR B 45 & B B8 Sk FFZD1 . FZD2,
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dhify AU T P, IRFIDE AR RS I — FFZDEE A 45 A I PURRT , 2] §E 4 R
N FIDIUAE” o

[0155]  fERLEesiy )y b, iLFZDES G50 (Bl bk ) 5 H 45 A 10— B 2 P AFZDE A 1)
A (ECD ) 5 S PR 45 A o AR RE B sl 7 20, 1P ZD S A I7E T 45 A AFZDE A I Fri
EEMIR (TRFR A Z R R X (CRD) ) W i PESS & o &5 A AFZDER A R r i 85 M8 771 &
AR O 0, HAR LT b HSEQ ID NO:13(FZD1).SEQ ID NO:14(FZD2).SEQ ID NO:15
(FZD3).SEQ ID NO:16(FZD4).SEQ ID NO:17(FZD5).SEQ ID NO:18(FZD6).SEQ ID NO:19
(FZD7).SEQ ID NO:20(FZD).SEQ ID NO:21(FZD9).}2SEQ ID NO:22(FZD10).

[0156]  ZEFELLsj )y el , FFZDAS A7 S = Y L T B FIFZDER (1 454 o fE 1
SEE T R, EFZDE A ) 5 1% F FZD1 JFZD2 . FZD5 \FZD7 « JZFZD8H ff)— . — . = . PU . B, 7o fil
FZDEE A R PR 45 & A0 — B a0 , 4P 7D A7) 5 2 /D FZD5 L FZD8 e e 45 6 o
[0157]  f-—Lusijifi 77 s , IXFZD 4 & 77 LA K 29 1uME BEAIG K 25100nME B AIK, K £740nM
B FE AR K 20 20nMER BE K L K 29 10nMB A K 29 1 nMB A BOK 290 . InMBR BE AR fift 25 5
£ (Kn) 52 /b—Fh NFZDER A 45 & o £E— 2252 77 U, FZDZS 5 71 BA K 21 0nMBL SE AR Ko 5
F /> —FIFZDEE A 45 & o AE— B S )5 20, FZD &S 457 LK 29 I nMBR 58 (K I Ko 5 & 7 — Ff
FIDE AL & AL — 25l 77 X, FZD4S & 711 LK 290 . InMBCE AR Ko 5 22 /b — FFZDEE
GhLy AR RSz Al FZDZS 4 7 A 29 40nMBE B AR A K 5 — B R (B 411 . 2.3 .4 85
F)FZD1FZD2.FZD5FZD7 \ B FZD8IF) 3% 45 A o R HE L 5 77 =0 , i FZDEE A 7 BA £ 10nM
B AR KK 5 — B 2 FIFZD1 JFZD2 . FZD5 FZD7 S FZD8I & 4 A o AE S e St 7 : , 1%
FZD% 4 7 LA 29 10nMI K5 FZD 1 \FZD2 . FZD5 \FZD7 . S FZD8II & 4 45 o AF — Lo s Jy =
4 A A (Bl andiig) 5PZDE F Ko 2R A E 2 TBiacore:ts i B HIFZD-Feft & 8 1 M43
[¥1Kp, iZFZD-Fe Rl A 8 A A & 2 3 4 P ZD B AN EF ZD-Fri 45 F45

[0158]  fERLubsjfi /5 A , iZFZDZS A 75 LA 2 1uMER S A £9100nMEK AR L £540nMBR A
241 20nME B AL 291 0nME B A B2 InMBR AR I ECso 5 — B 2 F (41l 301 B2 =B 2 Fof
BUY B2 P ) NFZDEE A 4 6 o AE FE 28 50 7 20, FZDZS A 77 A 29 40nMB FEAIK | £920nM B
I BLZ10nMBE B AR ECs0-5 883 — FIFZDER [ 45 & o AR R LE S 75 X, 1ZFZD4S & AN T
F—B 2 P (71,2, 3.4 B P FZD & [ HA 29 20nMER B AR ECs0 : FZD1 \FZD2 \FZD5 \FZD7
JE7D8 o AEH LS St 7 U, IAFZDES G 56 T 71— B2 M (il tn 1. 2.3, 4 B A FZDEE [ A
A 2910nMBE AR ECs0: FZD1 \FZD2.FZD5 FZD7 JZFZD8 . 71 Hh e sz it 77 2 , i%FZD45 A 77
5F7ZD5 Je /BFZDS L, 4 77 [H H A 2940nMB S AR B 20nMB E AR I ECs0.0

[0159]  fEH-ebs i 75 s, iZWn U@ AR 177 REZDZE A 77, HLZFZDA & % Rk AE—
Be St 77 A i DUE RE A TR AL ST Ty U PR R R AR . A LS
J7 3 ZPUE BRI A DR AR ST Ty S PR R AT A 2 ST Ty U, 1%
TR RADUK A SE i b % PUR R 1eC Lk A8 3 e se ity b, iZ 54k R 162
U A TS 7 s PR RS PRSI PR A B AR — S Sy 2, 1%
FUiE R R TR BOMAT o AE — B s U7 U iR R SR B 2 R R
W o AE— Sty 20 PR R G A FEE B A AR — B s b L iz ik RE S
B AE— s g P PR RS A .

[0160] A& BHIIFZDZE G 771 (9 i A4 ) () 5 S 14k & 5 ml A8 A 088 2 1 A AP] D7 vk
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Do A R B e A T FE AR AR T 50 4 Ve S AR e G PR U R G, 1% 5% R H g
Biacore - #T~FACSZIHT S J8 2 6 - o8 A MO AL 27 L 6 7 38 43 Bir  JSCHS 14 9 93 I 5 WELTSA
Q2 = W AR R AR LS Y TR o AR T AN % e SV TR ) S AN AR 171/ a2 B
SE ~ MR B T8 TN E S IR 3 B R S 3 A A B 1 BRA G % BT IR ROR o 1 S A T R A5
AT PEAG 0 EL A A0 T o B A0 (LB BnAusubel et al.,Editors,1994-present,
Current Protocols in Molecular Biology,John Wiley&Sons,Inc.,New York,NY),
[0161]  fERE s 5 o, A & R AWn tig 20057, H 208 EHECDRI L HEECDR2. %
HEECDR3IFZDES 45 70 (5l a4 4k ) , 1% B #ECDR 140 & GFTFSHYTLS (SEQ 1D NO:1),1% #H &
CDR240, & VISGDGSYTYYADSVKG (SEQ ID NO:2), H.i% & #CDR3M - NFIKYVFAN(SEQ ID NO:
3) AL LS Ty U, I FZDAS A7 5 A AR BECDRL L B2 BECDR2 , SR HECDR3 , 1% 42 #ECDR1
41,2 SGDNIGSFYVH(SEQ 1D NO:4),iZ 3 5ECDR240, & DKSNRPSG(SEQ 1D NO:5), HiZ#BECDR3
A3, 2QSYANTLSL(SEQ ID NO:6) o 7F—28sK i 7 s , IXFZD &S & 7140 75 « A5 SGDNIGSFYVH
(SEQ ID NO:4)[KJ%ECDR1 40, & DKSNRPSG(SEQ ID NO:5) [ #ECDR2 . J 407 QSYANTLSL
(SEQ ID NO:6) K52 HECDR3 o 7EF L SE Tt /7 S , % FZDES A I« () B & GFTFSHYTLS
(SEQ ID NO:1)H)HE4%CDR1 A% VISGDGSYTYYADSVKG(SEQ ID NO:2)H) B 4ECDR2. A5
NFTKYVFAN(SEQ TD NO:3)[¥ EE8ECDR3, A (b) 451 SGDNTGSFYVH(SEQ 1D NO:4) {4 %ECDR1
A3 ErDKSNRPSG(SEQ D NO:5) [ #E8ECDR2 . 2 A3 £rQSYANTLSL(SEQ 1D NO:6) [ 4ECDR3 .
[0162] 78 FE 2L s 7y 20, Ak B4 AL 5 T I FZD &5 & 77 (Bl angidk) - (a) B9
GFTFSHYTLS(SEQ ID NO: 1)) HEEECDRL , BLH AL 5 1.2 3 B4 S IR EAR I A8 445 (b)
A3, 5VISGDGSYTYYADSVKG(SEQ D NO:2) (¥ HEFECDR2 , BRH AL 1.2 3 B = B HUAR
(A8 A4 s (¢ ) S NFIKYVFAN(SEQ 1D NO:3) [ EHECDRS, B H A 51,23 BN R L R
ERAR I AR S 44 5 (d) 3, 2r SGDNTGSFYVH(SEQ 1D NO:4) [ 4% £CDR1, B 42471, 2. 3. 844
RAILFREU AL 4K 5 ()5 DKSNRPSG(SEQ 1D NO:5) {42 #ECDR2, BREL K087 1.2.3. 0k 4
NG LR B 2B S s S (F) A5 QSYANTLSL(SEQ 1D NO:6 ) #5ECDR3, By H AU 15712
3 BRAAN 2 B PR AR A s o AF R eS8 it 7 U S i 2 R A AR AR S AR

[0163]  7F F2 s 7y s , A K B SR b A0, 3 B ] AR X S/ BUR BE W AR IX [ FZD &5 5 7
(B didk) , iZ EREn] A X 5SEQ 1D NO:THAZ/DL80% 77—k, iz FX 5
SEQ ID NO:8HA % /080% Jr ol —F it  fE R Le skt 7y U , ZFZD 4 & 578 & 5 SEQ 1D
NO:7TE A B /DZ185% E/DZ190%  FE /B 2195% FE /D Z197 % (B E D Z199 % 81— S
HFER AR X o AR ST 7 P I FZDZS A 1B 5 5 SEQ 1D NO:8H A £ /b4185% , £ /04
90% &/ #4195%  F /D197 % (BLE /2199 % JE B — FUME R AR BE RT AR X o £F e Sy X
W ZFZDEE A IS 5 SEQ 1D NO: 7THA 2 /DZ4195% P — S BT DX, /55
SEQ 1D NO:8E A % /2195 % JF 5 —FU PR A28t ] AR X o A1 KL STl 77 =0, i FZD4S & 57
A5 AFSEQ 1D NO: TR ERE R AR X, 2 /BEFSEQ 1D NO: 8484k n] A8 [X o 71 Kt L S i
JrEH, EFZDA A AL A5 SEQ 1D NO: THOEBERT AR X 235 SEQ 1D NO: SHIF2BEmT A7
X o FEFE LS Ty A, X FZDEE A 5 SEB FHHSEQ 1D NO: T4 ) B AE mT A8 [X A 5K i
EHSEQ 1D NO:SZH R 42 BE T AR X o

[0164]  7ERLE s Ty s, A8 R I FR A4 35 TR B FZD4S & 70 (9 ndridd ) < (a) HSEQ 1D
NO:9(CHBUL/E 5 /741 BLSEQ 1D NO: 1124 % /490 % /7 71— £k i) 4% s )2/ (b) 5 SEQ
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ID NO: 10(HBFAS 5 P51 ELSEQ 1D NO: 12825 %7090 % 7 51— B i #2885 . /5 — SL 5L
R IZFIDAE A5 5 (a) HSEQ ID NO:9(AEL/E 5 1)) BISEQ 1D NO: 11 HA4 %/
95% J¥ 5 — e T4k s &2 /8% (b) 5 SEQ 1D NO: 10(F B = 5 E %)) EiSEQ 1D NO: 1284
£ /095% A — BRI R BE A B s S IR FZDES A R 5 SEQ 1D NO:9(f
BCfE 5 P %) ESEQ 1D NO: LI B8, I /B & SEQ 1D NO: 10 (B A5 5 /7 51)) B SEQ
ID NO: 1 2[5 . /E— 285 7y =0, % FZDEE A RIS A5 SEQ 1D NO: LI s A&
SEQ ID NO: 12558k A — Lo 5 2, iZFZDES A7 & .52 i F I SEQ 1D NO: 9f & Ak
520 55 46 3T 2H I T J2 SE i | FHSEQ D NO: 1018 28 FE B8 20 55 23 27 2H R 1) 4 e o 76— e
SEHE 5 b P ZDES A S SE B ESEQ 1D NO: 112 Rl ) 8% F SE i B SEQ 1D NO:
1220 RN R

[0165]  fEREsespjf 5 A, A & R AWn ti@ Z 57, H R 5FZD1 FZD2.FZD5 .FZD7 K /
BUFZD8H [ & /b — 0 VR4 A IR ZDES A 7 (Bl g dd ) , e iZPZD 4 & 77 (B i id) &,

t(vantictumab)), LK HARFZDEE &7, BT 2 E L RISE7,982,013 5 H 44T #IR . 4ahd 1%
OMP-18R5 1 gG2370 44 1) 25 B A 2 BE IKIDNA , 4k HEAT IS 0T 2 20 B9 R 52 , 2008429 H29 H A
ATCCHi "5 PTA-954 1 £ 3k T~ 3¢ [ B PR A7 P O o 78— BE St 5 a0 P, iZFZD 45 A 57045 & OMP-
18R5[#) 1 8% % 4NCDR . OMP-18R5 1] 28X % 1 CDR . OMP— 1 8R5[ 3B £ > CDR . OMP-18R5 ] 48% % 4~
CDR.OMP-18R5[#]58% £ >CDR . Bk OMP—18R5 K] JiT 45 61 CDR

[0166] A/ BHHRALH RWn ta 4B 2 0K 1% 55 2 VB EAE T 5 AFZDEE 7
PGP A LSty X, 25— B2 ik B FAIRFZDE A 454 :FZD1 \FZD2,
FZD3.FZD4 .FZD5.FZD6 .FZD7 .FZD8.FZD9 . }FZD10 . #£— e s i 77 2 , £ ik 5FZD1.FZD2.

FZD5.FZD7 \ Jo /BUFZD84E & - fE— 2L s 77 s\ , Z IR 5FZD1.FZD2.FZD5.FZD7 . )¢ F7D8%k

I
= o

[0167]  ZERLdesefi r s, 2 IR HUAROMP-18R5 ) — . . = PU . Ti.. M2 /B N NCDRAE
— L 77 A, 2 A A AN CORA s 2 A AN (RR0L 1.2, 3 BiaAS ) & AR B B Y
CDR. 7E HE 2 st 77 a0 rh , 1Z HEECORME B & T HBE n] B X 2 W AR S5l 77 =0 rp , 1% 52 B
COR# B & TR B X 2 N

[0168]  FE—testjfi Jy s, AR R 5 — B Z M AFIDE AR a1 2 0K, Kbz
Z K& 5SEQ 1D NO:7THA £ /D2980% 77— E i 2 LR 7 31 , & /B 5 SEQ 1D NO:8
HA % L1800 % J 75— BRI R R 7 71 AE 26 st 7y s, iZ 2 IR & 5SEQ 1D NO:7
HABFEDL85% FEAL90% EDA95% F/DLAI9T % (ILE 2199 % 31— B I E S
% 31 o A e szt 77 R, 1% 2 R4 5SEQ 1D NO:8E A /#4185 % /#4190 % | /b
2995% /D297 % (B A2 D 24199 % P B — BRI SRR 7 B o A S LSt T U i 2 IR
A& 5SEQ 1D NO:THRAZ/D2195% 77| — Stk R 2 L8R 7 71, /8 5SEQ 1D NO:8H A
F2 /02995 % B — U I R R 7 7 o AR R Sy P 2 IR A SEQ 1D NO:7
(KRR T, B /BAS A7 SEQ ID NO: 8[I FLM T 1.

[0169]  fE—desjfi 7y U, FZDEE A MM & 2 Ik, 2 KA &1E 8 F IR 751 : SEQ 1D
NO:7.SEQ ID NO:8.SEQ ID NO:9.SEQ ID NO:10.SEQ ID NO:11./%SEQ ID NO:12,

[0170]  fERLEesiyif 7y X h , FZDAS A 7 & OMP- 1 SROFLAA Y B ] AR X A 4R B ml 4B X o AE
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LS i 7y xS UH , FZDZS A 7S CH BRI 57 51 1) OMP-1 8RO U4 1Y) B4 1o e

[0171]  FERLE s 7y s, FZD4 & A3 Hi AR OMP-18R5 | 28 5t - FH i 4& OMP—18R52H .
Y, FH AR OMP—1 S8R5 4 Ak

[0172]  fEFEsLsijf /7 X rh , FZDZS A& Rl (k) 588 Tt m s 5 —m 2 M A
FZDEE AN eSS A - AL & SEQ 1D NO: THY HEFEm AR X I AL & SEQ 1D NO: 8IFEFE R AR [X o
PEREEE ST 77 =0, FZDZS A ) (B s 5a& Tk s 5 —® 2 AFZDEAR
R PEds & A5 SEQ ID NO:9(CHELE 57 7)) I H8E A B 5 SEQ 1D NO: 10(CHEE S T
FEF) B R o A0 S e st )y = L FZD 45 A R (B sk 588 RNtk f 5 —8%
Fh NFZDER A (R S P 45 4 A5 SEQ 1D NO: 11K B 4% A2 15 SEQ 1D NO: 120 4384k o A8 FE i
St 77 = FZD S & A S PR OMP-18R5 3 4 5 — B 2 P AFZDER [ (4 e R &5 & o /12— 1k
SEH T AR, FZDEE A A B AR T8 P s g e 5 A e P se 4 5 — 302 PP AFZDER (A I 45
FPEES

[0173]  FEhLdesiy /7 xUH , FZDES & 7 (W) 5—8 2 M AFZDE A EH ARt
WP & I AE R R AT BSE i BRI R 45 6 A8 7 — i 7 U FIDE SR R S —Bi %
FNFZDE A ERRA S AR PUE, %R A 5 H AR PR & A WFZDE A B3R E
B AEHRLE S Ty S FZDES & R (Bl ndudk) 5— 82 MFZDEE 1 I H 3 /R0MP-18R5 BT 45
A AH TR R AT B i E AR R 45 A o A8 R — i 7 U, IZFZ DA S R R E— B Z F A
FZDEE A LRI 4 A R PUE  1Z3R AL 5 B BUROMP- 18R FF &5 A [WFZDE A LRI E S .
[0174]  FERLdesizji 77 sUH , EZWn tig A Hil 7 R 5 — B2 P AWnt 8 (45 G 17 AR 3 L
e TR Z SRS SNBSS G L B 2 Rt B R RS A LA
— LS Ty X, Wt G SRS B E A E IR AWntE A 4 A Wntl Wnt2.Wnt2b,
Wnt3.Wnt3a.Wnt4.Wntbha.Wntbb.Wnt6.Wnt7a.Wnt7b.Wnt8a.Wnt8bh.Wnt9a.Wnt9b.Wntl0la.
Wnt10b Wntl1,K&Wnt16,7E sy e, Wnt S A7 55— 2 M (B B8R 2 M =80
ZPh  VUBCHE 2 b FEE 200 58 B P AIMIWntEE 44 :Wntl Wnt2.Wnt2b . Wnt3,
Wnt3a.Wnt7a.Wnt7b.Wnt8a.Wnt8h.Wnt10a. &Wnt10b. LR L85 77 20 , % — B 2 b (51
T 2P SEE 2 R VUBCE 2 R ABCE 2R ) WntiE I RIEH R :Wntl Wnt2,
Wnt2b.Wnt3.Wnt3a.Wnt8a.Wnt8b.Wntlla.AWntl0b,

[0175]  ZERLSbsfi )y a0, iZWnt 45 477 RWnt 55 BT o 78 T2 sz ity a0, ZWnt 45 4 771
RAWntIRTEHA A F e 52 i 77 20, iZWn t 45 S FIHIWn 5 54 5 ALz R,
ZWnt 4 ARG UE 5% S

[0176]  7E—2Lsijif 75 SN , ZWn t &5 & 7 Rl AL — L2 77 NP, Wt A F R 2
JIR o AE L SETl T 20 Wt 45 S ) R AL B PR G5 A BRI AR B 22 K o A8 S L STy 20
W R ST IR Wt 45 A Ak Bk 2 BRI SR 45 A A fE 5 — . o = DU T B 2 B AWnt
AL A AR 7 U, % Wn t 4 S PR IR B 45 5 B A7 B8 S F Wnt 1. Wnt 2,

Wntd A AE R IE S B Wt 45 G 7RI AR PR i 2 SE 1l LT [ B L Rl FF 5800 2011/088127

(01771 fESREESCHE T AP  Wnt 45 & A5 — B M A Wnt &R A (I Coin 2P IR IR X 45 7 o 4E
AL T A Wt 45 A R R IR H R AU — B FiWn t iR A N R 5 RIS 5 SEQ 1D
NO:46(Wnt1).SEQ ID NO:47(Wnt2).SEQ ID NO:48(Wnt2b).SEQ ID NO:49(Wnt3).SEQ ID
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NO:50(Wnt3a).SEQ ID NO:51(Wnt7a)-SEQ ID NO:52(Wnt7b).SEQ ID NO:53(Wnt8a).SEQ
ID NO:54(Wnt8b).SEQ ID NO:55(Wntl10a). 2 SEQ ID NO:56(Wntl10b).,

[0178]  YEREECsLfE /7 20H , iZWn t 454 7 A 20 TuMBRE AR L £7100nMEY SEAIG L £940nMB B A
£720nMBY BEAIK L B2 1 OnMB SE AR A Ko 55— B 2 Fh (1] a0 — B 2 F s =802 Pl BV B 2 )
WntfE A4 G AR UL, 7R R K 7 Srp , A SCTA 1 5 — At A 45 S HIWnt 45
A58, BA29100n MBS FE AR L 27 20nMER B K L B2 10nMER BB IR 1K 5 % L Wn t 8 (1 45 & o /1 1k
SEHE 7T 2, ZWnt 45 A7 BL 21 40nMEL SE IR K 55— B0 2 R (6401 .23, 4 85 PP ) Wn t 25
HEFHES, K iZS%WntEA RIEH T2 :Wntl Wnt2.Wnt2b.Wnt3.Wnt3a.Wnt7a,
Wnt7b.Wnt8a.Wnt8b.Wnt10a ZWnt10b 7E—LesLjii 5 b, 1Z 455 75 (Bl bk ) S5Wn t & A
[¥)Ko Z A H [ 52 T-Biacoreds i LA S 2 DHE Wt Com 2 LI AR X FIWntAl & &
JNAFHIKD

[0179]  YEREECsLE 7720, iZWn t 454 71 A 20 1TuMBRE AR L £7100nMEY SEAIG L £940nMBl B
241 20nME B AL 291 0nME B A B2 InMBR AR I ECso 5 — B 2 F (41l 301 B2 =B 2 Fof
BCYBELZ Pl AWnt 8 [ 45 G o A8 FE L STt 7 20, Wnt 45 5 71 LA 29 40nMER 5 4% | £920nME 5
i B2 1OnMBE FEARIFECs0 583 — FiWn t 45 &  7E 3R LE ST 75 50 P L iZWn t 45 & AT —
B2 R (1 H01.2.3.4 B A WntE A Wntl Wnt2.Wnt2b Wnt3.Wnt3a.Wnt4.Wntba . Wnt5b.
Wnt6.Wnt7a.Wnt7b.Wnt8a .Wnt8b.Wnt9a.Wnt9b.Wnt10a .WntlOb.Wntll. A /BWnt16E %]
20nMBR FE AR I ECs0 0 £E H- 28 52 7 a0, iZWn t 45 A ARG T — 3 2 A (1401 . 2.3 .4 . 35 Fh)
TrHWntEAEAGZ10nMB FALHKIECs0:Wnt1 Wnt2 . Wnt2b.Wnt3.Wnt3a.Wnt8a.Wnt8b.
Wntl0a. Az/BWnt10b,

[0180]  7F UL )y s, i Wn tag A2 I 71 RWnt &5 5 ), HazWnt4s 6 0 Rk /£ —
BESEE T AP U REAPUE  AE LSy U, PR R R P . AE - HE S
J7 A E PR R A P A Bk T 2 I PR RAMIUE AR ST T A, 1%
Tolk R AT AE B 5 )5 b iZ 404 R TG LA o AE R 8o S it /7 a0, i ik R 162
POk AL S 5 b PR RS PR S A5 B Bk A B AR — ST Uy 2 U, %
UK R A BREE R BN o £E — R8s 7 U PR RO R PR B 2 R R S
W o AE— Sty 20 PR R G A FEE B A AR — B s b L iz ik RE S
B AE— s g P PR RS A .

[0181] AR EHHIWnt 54 70 (B an g s ) 1 e e MR 45 ] 48 A a0 A SOk I T FZDES &
FURTZ AR A0 AR VR D

[0182]  FERLdesif /7 xUH , iZWnt 45 & 7 R AT VE PRS2 AR A SR e 5 77 xUH S i Wn t 455 7
A EFIDZ AR A B M/ 5 A I8 A2 — B SK i 7 :Arp , i Wn t 45 5 7 B S FZDE A I Fri 45
o AE— o5 7 20, S FZDF ri S5 M3 n] Y PRS2 AR A B T B 5 % SE 4P ZD ECDR ]I
PESZ AR ] B8 U A s (3 g A s ) B A R R D R R L
(PEG) B 58, 2. (PEO) Y FEAME U I LA R (B e 1) o AE R 5 77 : U L iZFZDEE A &
NFZDEE ) o AE RS0 77 U, i AFZDEE [ RFZD1 \FZD2.FZD3.FZD4.FZD5.FZD6 \FZD7
FZD8.FZDIBYFZD10 o F] ¥A PEFZDAZ A4 1 AR PR il 12 SE 5 m] WL T35 [ L R 587,723,477 J 7,947,
2775 K ZEE L RAFFS2013/0034551 1,

[0183]  AFZD1ZE 108 [ &% & M FUNEr i 45 M8 R ASEQ 1D NO:13%22, AFZD1I &
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L0 A HR & 3 B TN B /P i 45 13 R AR HSEQ 1D NO: 23 %32 AU AR N 556f T4
BRIP4 I B D2 SR T R AT RE T L IRk, 3 R A S BT i 45 M A O Nt %/
B OO A KB40 1.2.3.4.5.6.7.8.9 B L E 10N L

[0184]  fERELLsujif /7 a0, ZWntE A AE &5 —Z M AMtE S A AFZDEA M
Frig /3, BUZEri 45 /38 Fr BE B S o A0 e sl 5 sUH , i% AFZDER A RFZD1 .
FZD2.FZD3.FZD4.FZD5.FZD6.FZD7 \FZD8.FZDI.BYFZD10 . /£ F: e sefifi 7 b , 1% AFZDE [
RFZD4, A e s 7 20, i% AFZDEE 1 RFZD5 o £F F- 28 sz jiti 77 b, i% AFZDEE (1 /RFZDS.
PEREEE S 77 20, 1% AFZDEE 1 RFZD10 AR R LL STt 77 X, i FZDER 1 RFZDA H iZWn t 45
AFMLESEQ 1D NO: 16,78 FR 52 /5 70 , iZFZDE A RFZD5 HiZWn t 45 & F4 S SEQ 1D
NO: 17 . 7F FEde se e 77 0, % FZDEE 11 BRFZD7 HiZ%Wnt 454 740 27 SEQ 1D NO:19. 78 Hhtbs
it 77 P ZFZDEE A RFZD8 HiZWnt 454 I 5 SEQ 1D NO: 20 78 H e sijifa 77 =0 , i%FZD
EA RFZD10 HiZWnt4 474 5 SEQ ID NO: 22,78 Fhdbseiifi 7 s b , i%FZD&E (1 AFZD8 H.i%
Wnt4h & 705 SEQ ID NO: 33,

[0185]  7E— sl 77 =0 , iZWnt &5 & FIE S Fri S5 M8, i%Fri 45 M3 S FZD1(SEQ 1D
NO: 23) i f¢ /NFri 45 #6348 JFZD2(SEQ 1D NO:24) [ ft/NFri 45 #4938 .JFZD3(SEQ 1D NO:25)
Bt/NFri 5 F938 JFZD4 (SEQ 1D NO:26) [t /INFri 45 438 JFZD5 (SEQ 1D NO:27) )t /NFri 45
F38, .FZD6 (SEQ ID NO:28) ¥ #xe/NFri 4 #)3e JFZD7 (SEQ 1D NO:29) [ /NFri 45 #418, .FZDS
(SEQ ID NO:30) [ f/NFri%s M8 . FZDI(SEQ 1D NO:31) [ /NFri % /i . BiFZD10 (SEQ
ID NO:32) i e /NFri 5 M3 o AE— B St 77 a0, Wt 45 G A S Fri S5 M3, i Fri g i
A0, FZD8(SEQ ID NO:30) (Kt /INFri g5 # i .

[0186]  fF—LLsjifi /7 =0 , EZWnt &5 & A A Fri M, Z%Fri 45 M 858 it - FZD1T)
Fri 25 /)48 FZD 21 Fri 45 M) 480 \FZD3 I Fri 45 M35 . FZDAT Fr i &5 M35 . FZD5 [ Fr 1 45 R 3k
FZD6IFri 45 #38 JFZDT I Fr i 45 #638 \FZDSI¥ Fr i 45 W38, \FZDOT Fr i 45 My 48 . BRFZD 10 [ Fr i
SE NI o AR — e S 5 S Wt 45 A VAL 5 S8 i FHFZDSI Fri 45 M 4 i Fre i 45
38

[0187]  FE—uesijfi 77 =0, iZWnt & A A B & 1E A NP F 7 :SEQ 1D NO:13.SEQ 1D
NO:14.SEQ ID NO:15.SEQ ID NO:16.SEQ ID NO:17.SEQ ID NO:18.SEQ ID NO:19.SEQ ID
NO:20.SEQ ID NO:21.SEQ ID NO:22.SEQ ID NO:23.SEQ ID NO:24.SEQ ID NO:25.SEQ ID
NO:26.SEQ ID NO:27.SEQ ID NO:28.SEQ ID NO:29.SEQ ID NO:30.SEQ ID NO:31.SEQ ID
NO:32}2SEQ 1D NO:33.7E-— 252l 75 = , 1Z%Wn t 45 4 7B S s2 i L EHSEQ 1D NO: 204H %
T i 25 M3 o 76— LS 77 TN, iXWn t 255 M8 & SE BT L HHSEQ TD NO: 334 s Fri 4544
o

[0188]  fEFELLsE /7 =0, ZWnt 45 A MBS RIIAFZD Frig W F AT —E TS
e, A HF—B 2B —. = = 0 oS B G TU A E) R R HLRE SWnt

HASA.

(01891 7R FELb s /53U, Wnt 45 & 71 (B 08 & ANFZDAZ AR (FFri 45 M A 7)) B 2 3k
FZDZ ik o 78— S8 STt 75 s, FZD ] Vi PRS2 AR P AL HE 5 HoA AEFZDIh 8 1 J 45 W T 2 IR 42
[IFZD ECDEXFri g M3, % SHEFZD I R M L &5 MM 2 IR FEE AR T AFclX L 82 (AR 2%
(5 fimy ¢ \FLAG \GST)  HoAth A I PR 85 1 B R 11 1 B, BUAEART HeAth o] FHIY & A P ZIA0 FE AEFZD
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ECDESFri & /38 5 58 — 2 Ik 2 MR AT 23k X o AR e s il 7y 5 b, iZAEFZD 2 B AFc
X o iZFclX A { T — 2R H) S BREE W1 eG L TgA. g, 1gD 2 1 gh3Rfg . /E — s 7y aU,
ZFcX R A TGl FelX o fE—2esjifi 77 U , iZFc X ]| A TgG2FclX o /£ — L85l 77 X , i%Fc
X REFAEIFCIX £ sE i /7 20, EFc X RN FC X  AE— L5 77 20 , iZFc X N
It REMFT 22345678981 05 B (B A /e R BE 45 A0 o 72— 2S5 7 X rp L 78
BBl 5 M I R R 8 % DARH 1A BT AR 1) AU S I 1 o 75— B 5t 77 2P, e e
RE 22 A PR EUA LA B A ERE 1E=E BT Ak (1) AU S8 I il o 72— L8 STt 77 20 , 1% F e X 1) Cig R4
BRI 2.3 BUE 2 E IR o AE— LSl 77 20, i Fe X B Cim R AR LN EIE R - 71 F 48
SEE 7 I, i%AEFZDZ kA5 SEQ 1D NO:34.SEQ ID NO:35.SEQ ID NO:36.SEQ ID NO:37
BYSEQ ID NO:38.7F sl sy R , 1% AEFZD 2 k=2 it FEHSEQ ID NO:34.SEQ ID NO:35.
SEQ ID NO:36.SEQ ID NO:37E{SEQ ID NO:38ZH Ak . 7 F Lo st i 5 R, i%AEFZD £ Jik 52 5
L HHSEQ ID NO:36BXSEQ ID NO:37ZH .

[0190]  FERLubsizji 7y o0 , Wnt 45 & 7 RESFIDZARM 20— B/ PFri g ik 5 —FclX
(RS B o AL T I Bl A B RS 20 R RN R T YN AL IR 53R
KRG E N AR 7 U, %5 — 2 IR Com R 5 1% A 3R 1 Fe X [{NIm 42 . 71
— iy b, %R 2 R (BIINFZD Frigs M) R 5iZPcX BLEAME (WA A ik
3K) A EeSLE T N % 2K R 5 %P X & L AHIE

(01911 pbAbME Y FE “Bk” RIBTEAE — 2 K (BIIFZDR A ) 55 — 2 Ik (Bl aFclX)
Nk o AR — e S 77 S, %45k R Sk o B3Rk RUAS R R 1% 22 IR 3R 05 L 43 b
BUAEYE M B BIAS B JE M HLAS BT R % S L i 4 [k RANGURE AR N R,
AR RR AL AREIENIR S, Hl w550 2 (A7 B i &R R  HA AT g g\
T Al L B R G 75 B S T R R A o Sk B K S VE T 32, i B0 E L R
KEAR2NERBKE IR 10N AR K E 1 RN AR R KA 2R3N AR KL
PeL AT R AR H AR T SerGly GGSGGSGSGGGS S(GGS)nH HHn R 1 E7.GRALVE (Gly) &
(Ala) \ESGGGGVT(SEQ ID NO:57).LESGGGGVT(SEQ ID NO:58).GRAQVT(SEQ ID NO:59).
WRAQVT(SEQ ID NO:60) JZARGRAQVT(SEQ ID NO:61) o4 SCHHd A4k BAIE R H %8
—ZKR(BIAIFZD Fri&h i) i ComBiZ 55 — 22 IR (B a0F e X ) 1) N 1) 2l 2 PR B 2= 1) Hh A iR
7.

[0192]  fE—uesiifiy P, EWnt 4 & AIEEFZD Frigh ik FelX Sk EaZFZD Fridhif
1B 51Z%F X [l 353k o AE— B se i 5 A, i%FZD FriZs #3484 SEQ 1D NO:20.SEQ ID NO:
30 F(SEQ 1D NO:33.fE—4EsLjif /7 a0 , %k B S ESGGGGVT(SEQ 1D NO:57) 8K
LESGGGGVT(SEQ 1D NO:58).

[0193]  fE—LsLjE 77U, ZWnt & SRR E — 2 KA E 2K, %25 — 2 KE 5 SEQ
ID NO:13.SEQ ID NO:14.SEQ ID NO:15.SEQ ID NO:16.SEQ ID NO:17.SEQ ID NO:18.SEQ
ID NO:19.SEQ ID NO:20.SEQ ID NO:21.SEQ ID NO:22.SEQ ID NO:23.SEQ ID NO:24.SEQ
ID NO:25.SEQ ID NO:26.SEQ ID NO:27.SEQ ID NO:28.SEQ ID NO:29.SEQ ID NO:30.SEQ
ID NO:31.SEQ ID NO:32.BZSEQ ID NO:33, %5 ~Z K SEQ 1D NO:34.SEQ ID NO:35,
SEQ ID NO:36.SEQ ID NO:37.B%SEQ ID NO:38, HtiZi— £k R 5148 — £k E %
Be o AR — sz s, ZWnt 4 A R A A SEQ 1D NO: 201 55— 2 I A3 & SEQ 1D
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NO:34.SEQ 1D NO:35.SEQ ID NO:36.SEQ ID NO:37.BESEQ ID NO:38[IEE ik fF—1k
SEHE T R, ZWnt 454 70 B A5 SEQ 1D NO: 20/ 55— £ ik A AL £ SEQ 1D NO: 36E%SEQ
ID NO:37[ 55 & fk A —sbsjifi /7 b, iZWnt &5 & 708 S2 i E A SEQ 1D NO: 204H B
[ 85— 2 Ik JeS2 5t FHHSEQ 1D NO:36ELSEQ 1D NO: 374l 55 — % Ik o AE— B st 77 1%
1, iZWnt 454 A S A SEQ 1D NO: 30/ 8 — 2 Ik A9, 27SEQ 1D NO:34.SEQ ID NO:35,
SEQ ID NO:36.SEQ ID NO:37.E{SEQ ID NO:38[J %5 % ik fE— s )y X, iZWnt 45 &
FELE A5 SEQ 1D NO:30fK 85— 2 Ik 2 A5 SEQ 1D NO:36E{SEQ 1D NO:37HI % — % ik,
FE— LSl 7 20, ZWn t 45 A I & B &% SEQ 1D NO: 33/ 5 — 2 Ik A% SEQ 1D NO:
34.SEQ ID NO:35.SEQ ID NO:36.SEQ ID NO:37.BYSEQ ID NO:38[KJ 45 — £ ik . 7F— L4 5L
FR, ZWnt S S5 E A4 SEQ 1D NO: 338 — % Ik 2,5 SEQ 1D NO:36.SEQ 1D
NO:37.BSEQ ID NO:35[5E 2 Ik . 7£— L5t 77 s\, ZWn t 45 6 )80 &« S8 i [ HH SEQ
ID NO: 338 BRI — 2 Ik A 52 i EHSEQ 1D NO:36.SEQ ID NO:37.B{SEQ ID NO: 3541 %
()5 =%k .

[0194]  FE—2esitji /7 a0, EWnt S S HE T FE — 2 K AE 2K, ZHE— 2 B 5 SEQ
ID NO:13.SEQ ID NO:14.SEQ ID NO:15.SEQ ID NO:16.SEQ ID NO:17.SEQ ID NO:18.SEQ
ID NO:19.SEQ ID NO:20.SEQ ID NO:21.SEQ ID NO:22.SEQ ID NO:23.SEQ ID NO:24.SEQ
ID NO:25.SEQ ID NO:26.SEQ ID NO:27.SEQ ID NO:28.SEQ ID NO:29.SEQ ID NO:30.SEQ
ID NO:31.SEQ ID NO:32.BZSEQ ID NO:33, %5 ~Z K SEQ 1D NO:34.SEQ ID NO:35,
SEQ ID NO:36.SEQ ID NO:37.B{SEQ ID NO:38,H %% — 2k REEHE L5 1ZE £k
Tz AL 7 P, ZWnt A A A SEQ 1D NO: 20/ 5E— 2 Ik XA SEQ 1D
NO:34.SEQ 1D NO:35.SEQ ID NO:36.SEQ ID NO:37.BESEQ ID NO:38[IEE ik fF—1k
SEHE T R, ZWnt 454 70 B A5 SEQ 1D NO: 20/ 55— £ ik A AL £ SEQ 1D NO: 36E%SEQ
ID NO:37[ 55 & fk A —sbsjifi /7 b, iZWnt &5 & 708 S2 i E A SEQ 1D NO: 204H B
58— 2 Ik Ao SE 5 FHHSEQ 1D NO:36EKSEQ 1D NO:37TH A5 2 k. fE— L5 77 30
1, iZWnt 454 A S A SEQ 1D NO: 30/ 8 — 2 Ik A9, 27SEQ 1D NO:34.SEQ ID NO:35,
SEQ ID NO:36.SEQ ID NO:37.E{SEQ ID NO:38[J %5 % ik fE— s )y X, iZWnt 45 &
LA ADLSSEQ 1D NO: 338 — £ ik A4 SEQ 1D NO:34.SEQ ID NO:35.SEQ ID NO:
36.SEQ ID NO:37.B{SEQ ID NO:38[ 5 2 k. £ sty U, Wt 45 A&
4rSEQ 1D NO:33[ 8 — % Ik 249 2-SEQ 1D NO:36.SEQ ID NO:37.B{SEQ ID NO:35[1 & —
LR AL R, %Wt S A S SE R _EHSEQ 1D NO: 334 R 55— £ ik Jr s
i FEHSEQ ID NO:36.SEQ ID NO:37.E{SEQ ID NO:354H R4 — % ik,

[0195]  fE—desj )y 0, iZWntE ARG E— 2R AE 2K, 15— 2K 5SEQ 1D
NO:13.SEQ ID NO:14.SEQ ID NO:15.SEQ ID NO:16.SEQ ID NO:17.SEQ ID NO:18.SEQ ID
NO:19.SEQ ID NO:20.SEQ ID NO:21.SEQ ID NO:22.SEQ ID NO:23.SEQ ID NO:24.SEQ ID
NO:25.SEQ ID NO:26.SEQ ID NO:27.SEQ ID NO:28.SEQ ID NO:29.SEQ ID NO:30.SEQ ID
NO:31.SEQ ID NO:32.B¢SEQ ID NO:33HAED95% —5tk, %5 ~ 2 k& SEQ ID NO:
34.SEQ 1D NO:35.SEQ ID NO:36.SEQ ID NO:37.B%SEQ ID NO:38,HiiZE— L kR 5%
B L RE R A B T R, Wt 45 S 7S S5SEQ 1D NO: 20 B %095 %
— R 2 K S SEQ ID NO:34.SEQ 1D NO:35.SEQ ID NO:36.SEQ ID NO:37.8%
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SEQ ID NO:38HJ 55 2 Ik AL /7 P, ZWnt 455 /85 . 5SEQ ID NO:30H A =2
195 % —F PRI 5 — 2 Ik J2 05 SEQ 1D NO:34.SEQ 1D NO:35.SEQ ID NO:36.SEQ ID NO:
37.BYSEQ ID NO:38[W 5 2 Ik /E— LS 77 U, iZWnt 45 45748 % . 5SEQ 1D NO:33H
HZED95% —FUEM 55— 2 ik J2 49 27 SEQ ID NO:34.SEQ ID NO:35.SEQ ID NO:36.SEQ ID
NO:37.B%SEQ ID NO: 384 — % ik

[0196]  FE-—2esij 77 X, iZWnt A SRS -2 KA 2K, %5 -— 2K 5SEQ 1D
NO:13.SEQ ID NO:14.SEQ ID NO:15.SEQ ID NO:16.SEQ ID NO:17.SEQ ID NO:18.SEQ ID
NO:19.SEQ ID NO:20.SEQ ID NO:21.SEQ ID NO:22.SEQ ID NO:23.SEQ ID NO:24.SEQ ID
NO:25.SEQ ID NO:26.SEQ ID NO:27.SEQ ID NO:28.SEQ ID NO:29.SEQ ID NO:30.SEQ ID
NO:31.SEQ ID NO:32.B¢SEQ ID NO:33HAED95% —5tk, %5 ~ 2 k& SEQ ID NO:
34.SEQ ID NO:35.SEQ ID NO:36.SEQ ID NO:37.EESEQ ID NO:38, iz — Lk R&H
Pk 515 2 RER AL NP, ZWn t S S AE S 5SEQ 1D NO: 20 B £ /b
95% —FUMERYE— 2 Ik 5 SEQ 1D NO:34.SEQ 1D NO:35.SEQ ID NO:36.SEQ ID NO:
37.BUSEQ ID NO:38[EE 2 Ik o /£ — 28 skhiti /7 U, % Wnt 45 45760 & : 5 SEQ 1D NO:30H
HZED95% —FUEM 55— 2 ik J2 49 27 SEQ ID NO:34.SEQ ID NO:35.SEQ ID NO:36.SEQ ID
NO:37.BLSEQ ID NO:38HIEE — 2 Ik /E-— sty /7 s\, &Wnt &5 45745 : 5SEQ 1D NO:
3384 E/95% — B 55— % ik S5 SEQ 1D NO:34.SEQ ID NO:35.SEQ ID NO:36.
SEQ ID NO:37.EZSEQ ID NO:38[I% £k,

[0197]  FZDE A 51 ZERIBRNG 5 V6 5 ¥ (UG 9 KRBT 5 7 51) A
TR A ZRREINGG . e 5 Tz 2 IR W TN HAZ 55 8 A8 5 X B S Nz L R T, 9t
UL 28 KT DAY 50 2 1) L P 508 1) B L 4 B P A0 S B 2 43 0k 2 A L A8 o K405 5 P A AE B
Wiz kBN NG, # G S K S5 iZE AT Q%2 KB E S )PP E KA TR
FEIE 7B e A L, HEUE TG 5 P 0N I R R ik Ak - BARIE A — N Re e 1 E
A7 55 ABAE 5 IR R BRI ) &% /B F — AN BA B UIBIA , 5 350 22 IR AS AH [R] Ny o 25 461
KUt S5 PPN AR I #I4r n] 5 38UR A AN R N U R R 1) 22 IR ) 3Rk« R O
7E— S sLi 77 =0, AR SCHTA I 2 IR AT Be B & B A [FINum 1 22 IR VR A 4 o 75— LL St 77
A NI B A 221.2.3.4.5.6.7.8.9 108 2 AN IE IR - /E— L 5L 5 X 5 12N
R BEFHZE L 2.3 4B 2 L R o A — SU st 7 AU i 2 IO SE T EAHIA Bl 2 IR A A
AH IR N o 7E— 2L T7 o, Z 2 KN E 5 P A s s 2 A ln-—. = =09 T,
5~ T B B AR K /B o AE— 252 77 P % 2 RS 5 P A
M IENAL A8 R 3 TR A7 i 2 R B AR A/ BUMIRR , # th 5 BUR A — PN ) SE i
AHFEI 2K

[0198]  7E—uesifii /7 =0, iZWnt 45 & A SR A T AR ZEEEBR)T 51 : SEQ 1D NO:39.SEQ
ID NO:40.SEQ ID NO:41.SEQ ID N0:42.SEQ ID NO:43.SEQ ID NO:44.SEQ ID NO:45,
[0199]  FERLMLSLHE Ty s, iZWnt &5 & 48 5 SEQ 1D NO: 39 7 71 o AE R 2L S 7 s
ZAEESEQ ID NO: 39 P31, 1% P A& — B2 A (il —. = =W T 7S B L,
TR TR AT LS 7 U, A 5 SEQ ID NO: 392 A £ /0 #590% .2
95% BLZI98% [ HI|—EUME 7B o AE FE L S0 /7 20, SEQ 1D NO: 391 A8 e 4 47 e 55—
o 2 Fh NWnt B 45 &1
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[0200]  7F FEobspifi 7 s, iZWnt 45 S FE 5 SEQ 1D NO: 40K 751 o £E — S8 52 5 20,
EWnt45 57 RSEQ 1D NO:40 7E e B AR M St 7y A, iZ 5785 SEQ 1D NO: 40/ &%,

it 77 =, 1Z A A 5 SEQ 1D NO:40 KA Z /A2990% 2195 % BLZ98 % J7 FI — B P
T AE RSt 77 70H , SEQ 1D NO: 4048 b i ir H 5 — B Z Fh AWntEEA S A RE

[0201]  FERELesizji 77 o0, iZWnt &5 A 45 SEQ 1D NO: 411 3 51 o AE— e sl 77 20
EWnt45 A7 RSEQ 1D NO: 41, /8 HEEe B ACHE St 77 20, 2578 & SEQ 1D NO: 41/ J7 71,

it 77 =, Z A A 5 SEQ 1D NO:41 KA Z/A290% 2195 % BLZ98 % J7 FI — B P
T AL RSl 77 70H , SEQ 1D NO: 418 b i ir H 5 — B2 AWntEEA S AR
[0202]  7E—usifi 77 A , Wnt4h & 55 ROMP-54F28

[0203]  FEhLuesiy /7 xUH , Wnt &G RESIE R T VI E IR 7T 7RI 2 K SEQ 1D NO:
39.SEQ ID NO:40.SEQ ID NO:41.SEQ ID NO:42.SEQ ID NO:43.SEQ ID NO:44./%SEQ ID
NO: 45 fEFE e 52t 5 P, % 2 I, &% 1 SEQ 1D NO:39.SEQ ID NO:40. J2SEQ ID NO:41
(K SE R T 71 o AE— 2L 5 7 2P , 2 RSE B IE 3 R A2 2R 7 54 % : SEQ 1D NO:
39.SEQ ID NO:40SEQ ID NO:41.7EHEesijfi 77, 1% 2 A & SEQ 1D NO: 3911 & FE R
FF AE— B Ty P, % 2 IEAESEQ 1D NO: 40 & LR JF 71 78 Be st 7 s, 1%
Z KA A SEQ 1D NO:41RY &AL T 71 o /£ HLLL S 77 P, X 2 IR 5 SEQ 1D NO: 421 &
BB IT ) A S s T S, % 2 I 5 SEQ D NO: 43(1 E I 8 17 71 o 78 520 52 i 7 =%,
H, 1% 2 I A SEQ 1D NO: 44/ Z B IR 7 71 o /E F- L st 7 NP, i 2 IR & SEQ 1D NO:45
(1 SR 771«

[0204]  7F—susjf )y b, iZ 2 I RSE R L& aifb iy B &% H SEQ 1D N0:39.SEQ 1D
NO:40. JSEQ 1D NO: 41 R IEMR P F I % BK o 75— L s2i 7 AN , 1% 2 ik R SE &8 4ifh
16,5 SEQ 1D NO:41[) 2 Ik o fE R e s 77 s, iS50 i & 2li4b i 2 Ik R 22090 % |
B A ASARING P B 2 JIRBT 2 Al o A — S8 St 77 NP i BT AE 2 I & S8 m FAA—N
o 7 3 B 381 1 2 K S 5 7 B

[0205]  fE LS 77 S, Wnt 4 & F A& RIESRE A P X  ARGURE AN 501G T #
AR AR SIS A ED MR T EA KLME S BN A5 RARBRE
ASE E X B A B, Hoh =D E A IR X R 2 Mg ol DA A 0y Ui 48 , ASRBE AT AR
AEACHFAE 5 1 Q0B 0 e 200 P R A7 80 g 2 3 L 9 2 YRS S TR S L B o 3 - = L 6 Fe
X A& 1 ] Be /B FE S N R B — B 2 A S5 b 1 — B 2 AL R . b B F8 7R 1)
BRI LA B ] B A S EE A T A IR — B 22 b (CH2EK CH3 ) Bl B3 X 1)
U B o £ AR 7 2, BEA CH2 25 A 38 ] 4 R ok ( A CH2EE AR ) o AE — BB St 75 3K
L I8 IR I R X 45 M3 R Bl R R R ) B (B 10 aak 28 ) BRUAR, DARILIE 5 B 1%
B TE X T T I — T

[0206]  fFE—2Lsijfi /5 P, iZ B M ELA & O REE W BB CH3Z IR 5 1%
BEX o 7F HoAth S2 5 75 5K, R TR) BE B4 N BSBE X 5 A8 1 1 CH2 S / B CH3 45 F I 2 [] o %%
R U4, e CH2485 1) 33k 5 A kL0 4% K CH &5 Ak (BB R L4841 ) RUASE 20 & FE
TR 1) i 5 B B IX T 2 K AR T R 1K o 1 1B) B - PT A58 JIn LA R R 5 X1 18 2L - 4
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FF B T, BOZBCEE X 4R Frm] B 4T SR, Ry 2 Z AR L [ B A0 — L84 450 ml BRAIE
SE B G SR, A R RS DU B AR I AR BTk S % I R o PRt , B R B8 S 7 S, AR AR
T I 22 R A 1) 1) B 1 AR A S 88 i 1, DAYE SR 1R G 8 ) 1 BTk A 01 o o

[0207]  7E—esijs 75 sUHp , i EAB R Bk & 8 O n] e AN H A 1 52 45 M8 51 2 o BRI
ARAE B A B AN IR AR U 5 7E CH2.45 A4 S 28 6 (X 45 P 1) B — R S PR 98 AF ] R
JELASE R B DF 4 A, DR G 3 finoiee 40 B e %/ B 28 1% - SABIHE , BT AR I A2 B i
1% B AEE [X 25 5 2 1 8 RN D RE (B AN A MAECLaZs A ) B8 7 o i 1E E X IR 5
A3 IS P 3G 1 45 A TR R e R 1 (A8 G i i35 1 5 R ), [ N R B HAt 5 1% 32 U 58 X 45 4
e A R PRI EE  Sh4h 0 BT RS E A W EE X AT L H — B DA AR
1) 5 AR B HA R 5T DA S R B A I A 1 o 723X 7 1D AT RE R EL FH AR ST 1 46 & fr s T d
BERITE TE (B INF e 45 4 ) , [ A S 5B 48 7R iZ 2B 1 1 B & 82 11 10 R 3 B 5 028 JER PR 1 o £
FEE ST Ty P R AR RS S DA ST IN B 2 AN R IR 2 H E X DA T KRR
TR/ B IR B, D B B AR L B 22 A i B R B KA A M i s

[0208]  1Z&IH L A0IK) A2 1E E X BENFUP RN D RE o 280D Ui, *MAE I CLIL A 5 (S5 & 25t
BRI ) T gGEE I gMBTAAR I Fe X 45 Al A i fMA R G o $IMASTE AL T~ 240 i s B A4 1 1 38 4 FH A i
i 22 oy A B R MATE AL TN RSO 2 N, HLTR S AR G R O AN, i R
[FIFcX 7] 5FRIAFe 24k (FeR) I IRES & o — WP S2AR X AR R [ ik AR e 1, 2
FET1gG( y 3248) JIgE (e 324K ) \TgA(as2 k) K IgM(w324k) fitE SA MR FIFe 24 &
gk 2 P EE H 2 AR B RS, BRI RO UR B R S SR A R
T2 M iE R 2 B E0.78 I PR R A B TBUR R A L IR G 5648 S g il e 3k a1 1 7 il
[0209]  7E—uesijifi )y U AR Bl & d A R AL B I RLRE DI R , PR 1 52 M % 45
TN AR 2R R, £E B SR T 20, IR BN A (4 H R AR B AR 7)) e
S [X 45 W35 AT BE IR AE BR v R ABAT ) 70 5 F e 52 AR 45 4, DRI 38 fin e 41 o 58 7 %/ B i3 %
7 o AR H AR S T 2 1H S XA I N B D 7R AL Y 5 . AR s Ty S, fH E
X Z2 A0 LAV B XU S S L A

[0210]  FEbLuesijf 7y U , &AL A B A AR A — B 2 Pl F S5Fc X A R M AN )
B8 o 7E — BB Sty A, i FRAS PR AR s 40 O B A e 4l B 5k (ADCC) ¥ M Be /BN H kb
A ARG P 2 i B PR (CDC) V& 1 o 78 e SE T 7 P iR 5P e 324k I/ BUAME R F 456 o
PERE e S 77 P %A RS T RE .

[0211]  #F— st 7 Aoy, A STk (O Wn t 454 75 (9 0 m] VA Ik 3244 ) R 4841 DL R 2D 4
P R, I B B A R IR IT AN i A R E N E A B R R SR DR A
SR, BARVF 2Rl A A 5 R RILE 7B E 2 K05 51, Boba T Rt A& A
O RN TR LA A e % S 7 — 258 b, S Bk Bl A s O D R L A B
THEKII RS B O T H A M DR B, 7R — e sl oy =0 AN R I 2 K R s
a3 B DA 9% SR 1 o AF — BE SR T SR, 1 S 22 IR TN MY A/ BB A e % 7 [ A7 AE
FATAT TN N B BAN B R AL REFF UL/ BFTI 5 7] 5% 3% L [X I3 AT 18 1 (1] 2 22 1 B A )
PAPLEL B IR 1% S R AL o % i m] F T F000 T4 % / BB AN B 3R A7 (1) 50k S A 22 % 40,
BT 0o 48040, A R P SYFPET THI JHLA Bind PEPVAC.RANKPEP.DiscoTope E11iPro. M ik
FAL T (Antibody Epitope Prediction)® Ny Axm] Big.
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[0212]  FE—2esjta /7 s, A% R WS (i A AR SO Pk (R AR ARTWn t 45 5 77 (8 m]
T 52 AR ) B2 IR IR 40 M o 72— S8 S8 i 7 2, A R B e A 25 i AR S ik (9] AR AT Wn t 45
A7 (B m] s A2 AA ) B2 IR B LR o A — S Sty P i S 2 ik, Hp E D
80%6.90% .95% .97 % .98 % B 99 % [ 1% 2 IR A ASARI NI 7 31 o 75— 2850t 77 A, 1% 4
A & 2 ik, L 100 % 191% 2 Ik B A ASARI NS P 91 o 75— S8 S 77 30 P, i A a5
Z K, Hor 22 /080 % [1)1% 2 IR B A ASAKINIR 7 31 o £F — 28 STt 7 20 A B & 2 ik,
Hodr 22 /090 % [1)1% % Sk B A ASAIINSS P51 o A — S8 S2j 77 s rp , e & 2 ik, i 2
1295 % [111% 2 Ik KA ASAIINI 7 571 o

[0213] A3 Bk (1) 2 IR FT N HLAH 2 IR R IR 2 IR BB Bl 2 IR o 72 AR S50 a5 AR K
(1) — S8 S JE R 17 5 P AR AT AN S0 Z B (1 (W S5 M B Eh AR I il B 25 R 5 5 FR S 7 7
1) 22 57, NACAE A5 B 1 0T oK e s v MR I o B DX ko TR bk, R 2 W 5 A 22 R ) 3 S
2 AR B S U T BB REFZD R 1 I X3, 49 B i A SC R B B A o i SRR AT,
FEMEE BN BN L B AR

[0214] 8K, HZ AN Lo RN E AR HERR T2 RHE, B8 %% T Lk,
PERELE St 75 X, L TATAR 45 5 (9 TV PR 324k 2 b 9 BRI B E A 2l 150,40, 30
25.20.15.10.5834>

[0215] AR BRI 2 K v BB 43 nl AR K # R IR A B T 7= o B K 2 01K
DRI I 5 1% 5 A B AT AR O T 72 i A K 22 BRI P 04 o 155 22 IR o BB 43 708 ]
NEARBE 2B .

[0216]  AKRHAK“EARE REEE—HEZMAMMtEAR—HEZMAFIDEASE AN E
) — 50 3 BB AR o AE — s 7 SN, i B — B2 M A Wnt s A B s MM o AE—
Be s 7 AP, % A BON — B R AFZDEE 1 B A s Ak o Ak BT R R Wn t 45 5 R0 —
e BBy RS 50 Bk A A R E SE X (I IFe X)) 1 2 /DB 40 YERE R FZD AR 1 1K) 485 43 1)
DR HEA B S E A B A oE R N 210 107 M TE L, B AR SE AR T
R A Be AR AR /N A 1077 E 107 PMIK KR 25 57 o AE— 28 sl b, A BE R L1005
21200 F AR K, HAS 590 sk E 0 E 2 X 2 Do &4 5 4.

[0217]  AE—Lesjii 77 U , iZWn LI IR 2R 2 e b idd - 2 v B ik ] R AT
[0 75 2 1 & o AE— B S0 7 SR, 2 SRR B AR RS H DU R 1) Bt J5E (i an 28 2liAk () ik
BLAERKHEAEABRIGED )M 2 53 & BRI ST 0 77 252 30 (1 R 5
ANER L ZE B PR B T ORI S AR A, 1w WA LIRME DU 2R (KLH) B i
BAEAZIUE(RMRE LR EA ) RELHE SRR, Hilw 5457 (s & mA
S5E4 IR (Freund” s) #2771 4 & DATE Bl AR B FLVR - 7E 3L R BT [R) 5, L ZZ T 3% 10 310
M K /BB K IR 22 5 B B 1% 22 v R i dds n] AR R i U B s 77328 B L3R BRI 7K 40
b Z S TTE AR A AR T E T A 2T AR L Ik S E T

[0218]  FE—esizjs 77 :UHp , iZWn B AR F 1 77 2R B S R Ak o B v B 0 4 ] 1) FH A Al 1
RN T BN (R 2 58 988 77 1 6 44 (WA K ohler and Milstein,1975,Nature,256:495-
497) o AE— oSt 75 X, 8 428 T8 07 18 R /N B B B ARS8 £ 3Ea iR Ty
TR, UL R 7 K 512 G S 30 SR e e P 465 5 B PO AR 1 bR 2 40 B o 75— B St 7 =X, 9
EL 4R A AT TR N A o AR — 2S5 iz S bR n o N B R L — o AR L
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Ly 2 2 IEHURE R /N R B T —# .

(02191 75451 HEEL 1L 524 88 T 0% 2, 530 0 B LR £
U A T 5 R 2 20000 B RTINS B 2SR, 7= B SR
S 1 B0 ST % B0 380, 285 B AR TG 0 0
L Y 25 2 k0 (LA AT 57 PACS ELTSA JL BV Gl 5 ) o 6 20 ]
R PR HE T T VE N 285E (J.W. Goding, 1996 ,Monoclonal Antibodies:Principles and
Practice,3rd Edition,Academic Press,San Diego,CA),BX TGN (in vivo)LLJIE
FK bR 7 B o 12 5 v B A PR 4 12 S A v U v 1 8 AR B BB KRR A, %5
ITEBAFAHAR T3 M Z T B S B2 AR L Ik & AT

[0220]  fERLEC SR Jy b, B8 vl B 4044 T M) FH AR LR AR N 53 8 AN ) B 2 DNAEE AR 1l 4%
A 5 v B UK ) 22 A% IR 2R 11 i A B L 0 2 A R0 1 e 7 50, A5 0 s FR A SR 1R 51
YIRIRT-PCREAS S P4 3 g A iZ bR () BB SR B N 1255 2 BRI PP R A A &
FNHLARITE %47 B g b R BE AR BRI 220 1% IR B e I 8 2 RIS B 1% 304
FEHG G 2 [ AR AN 7 il G % BREE A A S G 2 KB AT BT (B col1) <28 AJRCOSHT i L v
0 B B S (CHO ) 200 o 55 - e 40 M/ 7 o B S A o 78 oA s it = Xrh , S B0 v PR i
BCH v BT R TR AR R

[0221] 2t o 5o F U A ) 22 A R Pl gt — 20 DA 22 A AN D7 A R EE AL DNA S AR 1, LA
7 AT PR AR o AE— LSty by, 491 /) BB e B AR 1R R i A B ) 1 S A
Sl T A A5 T N AT PR 12 2 DX I BB DA 7 il ik S 44, B DA R S 5 Bk 1 20 R DA 7 il
B AR ST 7 TP ISR E E X R AT B B DL i B AR ) 5w B AR 1 Ak
B AT AR X 58 B i 2 T R AL TE R AT 4 F TR Ak B S B B e Ik SR AR
[0222]  AE—2esLhit )y b, i Wn tad A2 4077 R AL TR G, A4 Z H 1 CDRA 2
FEMRIR AR 1 HA Pk e SR R AR B/ BEE 5 B T EIAE AR (T BR LR L AR
0BRSS 5 BRET 1 IR CDRIF) 2 RV B AR N A Z B3R & 5 i B R M FH AR el AR
N RO HI IE AT £ — Bkl 7 20, A sk A PvE R X A AR I ik R B
TR S PR S8 AU B/ BRAS 5 B8 F K AR N WM B 0 A4 1) 0o Iz 2 e PR Bk ik A o 7 — L2 S i
J5 A Z AHUR R — 203 H BRFvAE B X K/ B 48 AR AE N Z B I = A F) 4
SR FE BRI ES INME , LURS BEOL AU S S S R S/ BRR 70 T i AL BRI AS,
FrSE i BT ) E DA B PR ASA] AR S R, 2R AR 45 M A B P A BRI Y
X RAZAE N S 3K 2 A R CDR, SR A B sk B BT A AR 2R X R HA A Gg sk A e 7))
[RIFEZRLIX o AF— e STt 7 TP iz AT TR AT AL B 22 /D80 43 1K fe e 3R 8 1 1 g (X BUPE e
LERYIR (Fe) , 8 N AR BREE (A 1% 31043 o 7 R s i 77 20, 1% 58 Atk & I FiRT
FHag , R 385 2 NI EATTRT B8 gk 2D 70 R PR ACHAMA CA BT/ B4R ) SO o BT il 4%
NMTURR 575 Rz U8 T i S

[0223]  AERLLE Lt Jy 2Urh , i Wn tad A2 40l 1) RN DAk o A JriAds ] M) FHAZ 4 4 L N ) 22 Ao
HiAR BB 2% A8 — Lo 7 2, ] i & 7R VE Y & e 2 1 A AR A A BIR L Al B 2 4
P2 10 7 ] AR SR R A B FR B AR B A 73 B8 o AR — B8 S U b i AU AT A 1 R TR
s g, L rh i TR AR P 208 N Bidds o B, W TR A J VR B AR T A FH R 1 R 48 e 1 RS 2 1)
G TR [ ] AR [X 25 A8 A RS DR e DA N P N A S i v B o FH T ] B A R i
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WGE T A P2 (1) e AR B U RIT T o A R o A% A3 2 R 40 23 AR o 298 o s 0, i (EUAS PR T i 2
(chain shuffling)(Marks et al.,1992,Bio/Technology,10:779-783) T M A ik,
AR T il s A NP

[0224] A2 7y X, AU ] T4 & N\ G Bk g (1 BE PR B 1 4 o D1 /N B i 45
S I, IR L /NG ] B N BT AS 7 YR PR S Bk R L VR R T R E LA
#5,545,807.5,545,806.5,569,825.5,625,126.5,633,425 5,661 ,0165 13k,

[0225] R EHIMEL S R PR IR ) 22 /D — PP NFZDER 1 B A D> —FhWn t 8 11 1 BURR S 1 Bt
A o XU S PR A ] 4 SR R R 2 A B b MO [ R A o A AN R Y A B A T A R 4
0 (1 AN ASE R AL A7 T AFZD5 ) 8 T ASE 23+ B (Bl —R A4 TFZD5 E, — A
IR T8 A ) AE— 28 77 P, 20 R P R v e AB AL ik 78
—BE s ity = U PR M TR S 4 A B — DU AR EE (I P ZDER 1) AR R AR
A% R 2R R GH B b I RN 43 (91 71 CD2 . CD3 . CD 28, CD8O  BYCD86 ) B F ¢ 52 44 ( {51 1 CD64
CD328%CD16 ) LA 4 i 1 By AL il B v T R IR 2% 58— B R bR SR i 40 i o 75— S8 s2 it Uy =0
PR TR H T 515 2 i 5 1 79 2 3R e b BB e 5 %) 4 o T e AR B P R 4 A
J 5 2 5 M TR S e 1 A BB 45 551 GBOTUBE . DPTA W DOTABR TETALS 45 [ i o

[0226]  XURF S R4 AA ] Dy 5 BESTUAR B4R 1 B - AR R BH 125 G PR A B B A4 - 9 4, 7]
A = R (Tutt et al., 1991, . Immunol. ,147:60) . Rl , ZE R L6 s i 77 b, i%
LhiiE REZ R T HiliE AU M K 2 R R M E PR R B AR RAGURE AN R
[0227]  FEBLuesij 77 xUH , b Aab HEAR R B4 (BUHAD 2 1K) v] 9 BRe e o 45 4, A1 S e s
it 7 A FUE TS — B AP S & A & RS A AR EA L FYRER
7 o AE S S 77 AU, A BT I 1 PR S R B ) B i 45 A A B &5 B B NP ZD5 S FZDT
(HPAEFZD5 R FZD7 8 1 1B e A BRI A R 2R A7)

[0228]  fERLECsjii 77 U, iZWn LIS AR R S PR 45 & 3 A A B A i B
Al B 5 SRR R DhRRERE 77, ol s i A Bl B 3y o 2 & . OO A T
il BoAd B 25 P R (AR T 52 B HUAR 1 82 A K SR T Ak o AE — B2 sl 77 a0 P, P
Fr B B B A AL TUE ST RIRIE (ab” ) 2 B 78— e sz iy sl Ak A B,
FEHEH /DF (ab” ) 2 7 BR 1 AUBR ST 7= il (K Fab F BE o 28 Hofh S2 it 7y =, idd i B e 5
FH DA T B S 57 A B A 40— T 72 T Fab B o ZE SR B8 s i s ik T B RA &
2 =] o A — e s 77 X, Ak A BB REE VB EF v (scFv) A Bt oFab Fv A& scPviidk A B
AIAE K B AF B B At 7 3 4 P Rk e i, Fe VR S P R B B o A — BB St
ol A B & B WAL v I BRI B AR 4 P 4 3 o 2 ke i, TR D7 V2 S A Pab 1k
PRV B RO IR B FZDER Wn t & A B T AR 4 A B RADA B R VR ) H A BTk e 5
PER R FCFE Fab Fr B o AE— LSt 77 S, Sk i B R R PUAE B o AE R sty S, Bt
A P B R R e MR BOBURE e ko 78 eSS, W LR AR ) B scFv o & P AR 7]
B T = il — B 2 P NFZDEE B — B 2 PP A Wnt 8 1 B 0 e PR SRR B

[0229] 5 ANJCH ASUAR v Bk Uk BT AR 1) 2 , AB A B 4k DA 3G In 3G i 375 > 3 34 o 1 ] 365 FH A6
WHEHT A A B B3 2 DX 3R A AR DA NSRER S AR 45 6 3R A 8 oA v B P Ak i BOHS HR
WEZRALIIN IRARZE AR e AT 1% KPR 28 5 B A b B 1 AR s B30+ (0] B A (431] S EH DNA B IR
B IE B A ST T A, SR R AR D HIIE R
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[0230] SIS EHUIETS E T AR AR P RIRE A PR R AR i A
F o 12 S HUARAR T E I A T4 oA 40 038 41 B DR B Ak 9 41 B 9 b o 758 5% R BIZ 5 IR A
PUAR TR O AN B A Rt A A 07 TS %, AR I e A8 BRI 7 2% o 25441
KU, T8 B 2% 1] R DB A2 # S S BCHS FH T SO ki N DA 2244 I8 Ik B 938 24305
SE DG Y g SRR EE £ e TP -4 T A RS -

[0231] A KBEI BRI S, BT R 2 LA PO ] S AT 88 R iZ ik 5
P8 (R AFZDER F B AWt ER ) 4 1 A] AR [X o 763X 5 T » 1% 7] A8 X ] A8 BT A B AT
PRS0 AT 475 5 DA R B A4 VB s 2 B 7™ 1l 45 470 12 B A R 8 R G B D 1 4 948 3R 1 ()T
FLENW) - IR IE, I AB I P B AT AR XA AN A /R BN R 30 (1 K R R A
(cynomolgus monkey) JRMESE ) B e K o 76— LE S 7 5 iZ B IN g Bk A 1 AT
AR X A 58 X B N RIE o AE A S 77 S0, SR PE BRI P] AR X CGE IR B R ACRIR)
A 2 TR B ) 5T DA 1% 40 1 45 A e PE BB A e 8 S Pk o AR D7 T, ] T AR
I () P AR X ] 28 AN AL BROHE F 9 N3 N 2R T B DA AT 2%

[0232]  FrbLdesii )y sUHh , BBE S B0 n] AR 45 M3k R B &2 /DR 4y B — B 2 1~CDR
S (85 75 B0 00 ) 3 43 BUA A B X K s BTG U B/ B 7% N A 2032 o B ARCDR AT BB YR 1 S AE 22
X SR YR I ST AR A [ 5 8 B L 2 A 1) 0 28 g oA, — it AHCDRME B AR IR B A R A g Bt
W B R — ] AR G M PR 45 B Re 718 T — n AR S MR — 5 75 B0 BT COREUAR
FEMG 3 A] AR X [ BT A CDR o AH S Hb , T B R 75 B B2 Lo 4 B 30 I 45 A SR A v PR i 7 I ok
SERpAT

[0233]  JRUE R AIAR X AT OAR , AR AR N O TR AR B I B R B
o 3 /43 (0 — B2 N E s 5 A AR N 5 B At 7 2 A8 ) Ak (] 4 K S Ad B
LA S ML B B ) DASR AL BT BRI AR AL R AIE A5 R A T IR MG BUR & U 148 52 X 1Y
KLY HHTR] G2 S 1 e A EL A SN g e 5 o A/ B3 1) MLy 2 3 HH o AF — s 7y 5%
W AZ ARG SR 4 2 XS AAE 2 X o 5 AR R HH 3 25 (14 4 52 XA A A 2 i T s
B A — B 22 AN G5 R T 11— B AN EUIE IR o G AL T R R (R LB I I AR P BB A & =4
R S 25 MY — B 2 Bl (CHI L CH2BCH3 ) B / BT 52 1 5 45 44 38 (CL) [ e AR BAS A
B szt o, — B 2 AN I R S ABI HUAA (04E 5E (X 5 2 B4 B MBS o £ —
W S it 75 X T A (1) P A A B HL i A CH2. 45 A6 Sl 5 8 ok 110 5 A ok AT 33 2 A Ak
A G (A CH2EE MR ) o 7E — B8 st 77 3P, 1l /D (148 58 X &5 M) bk R B R 2 A R 1 b
(B4 102 Bk A ) HUAR , B g (i o p il e 8 X 4% 7 1) — 2843 e )

[0234] 7 —sesijf )y =0, ZABN A RE TR B R G CH3E I S5 iz bk
(RTBCREIX o AE FHAh S 77 T, JU () BE 4 4 N BCBE X 5 A2 1 1) CH2 J / B CH3 45 M3l 2.
(1) o 28451k 5, o Hp CH2485 R4 A g EL R0 4% P CHB 25 M (B B R 2451 ) RS E 204
R 1) 5 B DX P MR ] 4 338 o 122 18] B ] A S N DA R 1 5 X A R 5 4L
PRAERR E B B n] el , BOZECRE X ERFm 25 4T SR 1T, By 5 2 I ) B/ — S A% ]
B E S HL A G 8 IR Pk EL5 R A P S A A 0 Al BT AR S 03 IR o R b , 7 Bt e 5 i T 5
ATART % 10 2 2 RA AR (1) 170 B 4 SR AR R 9 38 i M, DL R i S AB T I BOAR I Bk cE 9 1k
fio

[0235]  7E—uesijifs 77 sUH i EAB MR oA mT Be AN H A 1 2 45 A8 5 2 I o B AR D
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KL A B NI IR DR UL, AECH25 R sk 1) e 436 X 3 ) B U B R A2 Ml R /2 A
SE 5 E gD F e S 4 5 DR 3G e 20 M 5 67 B/ BRME %3 o AU, PIT AR G S B 2B % —
B 2 AMEE X &5 F g b 4% 1R o RO B BE (B A AMACTa 4 &) 1 873 o 148 5E X A 3 70
B A] Y BEZ U RO LA IR (LTS~ 3 100 , RN DR B ot 5 1% 32 AU S X 5 iy e A ok
R R DB o S, a0 B i s ST RO AELE X AT 48— B DM R IR I R AR B A2
W VA 384 2 B A A DI 5 P o £E3K 77 T P RE DAL AL BB PR <7 PR &S 15 o P B8 (AL AR 12 (4o
Fehi£3) , SRSk it L 4EFpiz 2 A2 1IN ST 1A 3 B S 5 B PR IR o A8 R 28 St U7 30 5 1%
LB TUREE I B AR AL R AT E X DL I3 PralCRr Ak v g b B IR 2y
RE B IL 2 A o 3 s B K AL B W4 1

[0236] 24Uk L R ) AEAH 52 IX A BOR R L B o 28R Ui, AMA I CLIS 7> B (S5 5 2 3L
JEU ) TeGER TeMITAR I F e X 25 il AL iZAMA FR G0 o AMATE AL T 28 i o B 4 1) 1 384 P R
figh b 22 0 L AMASTE A R RIBOR A ORL, HJR S B AR S B B AT 50 . Ie A, SR R Fe X
A5 RIEFCSZAR (FeR) M40 ML 45 & o 47— L F e 32 M4 A [R] SR B 1 44 HL A o 53 1, A 45 TG
(v 3248) TgB(e 52 44) TgA(as2 ) R IgM(ui248) itk SR LIz ks &5 % %
PR 25 H 22 A2 AW S L, A4 A S SR LA B B R T 2 S B A HE R R T
VAR AR LS (1 b #E A0 M B TR R A 5 IR R 8 e 4 B S B sk 1 1 7

[0237] ALt Uy 3 b, i Wn taR A4l ) AR 4R (I 0 AR Y A L E B R LA o I e 2 2
AR R RN T RE I BERZ ML 2 BT I PUR RO A A IR o 2R AL, £8 28 S 75 30, N BR
ANE A (22 e SR AR BUHA 715 ) A8 5 X 45 R sk m] B sl /D 1R 30 2 AR U YD B A (9 2D
JUR) BFCSZAREE &, TR L34 i 40 i 2 57 S/ B IRE %328 o A8 HLAt Sl 5, 2 X A i
BETINECR D B (4 T35 3 o £ — e St U AP, AEE X R 2R A T LA ¥ B XU i B S A
B [ o AR AR S B E X KA 0 ] 2 2 A1) RS SUSBOAR N 5 O A R A A By 5 RS
BRHEAT .

[0238]  AERCELSL it Uy 3Crh , Wt i A 57) SR AN AT — B PR Zh BE I 44 o Bl £E —
St 7 SR B AN BLADCCYS 1 B2 / BLCDCYE 1 o 7 F= 8 St 75 30 i P A AR S Fe 32 44
L/ BRAMATA 45 6 o AE R SE T 3 S I TUAAS R AR I BE

(02391 AT W] S35k i b 5 b A B AR A i 5 AR AR DU AU BB S5 B A4 A
B (A U1 A2 S AR R A A o X M5 01 G (R S PR ERAR R AL, RITDA SRAL ik R AUA— B 2
NEIEIR I, TR AT PERUR SRR AR R A IR B 7 — 3, R Bl L — IR VE R AL IR
B 53— IR TE R IR UL — Tl PR S S R A S — B M A PR B DA — v PR IR BUA X g —
PER IR o PR ST PR RS IR BV B 1Y R 20080 8 R0 T IeAb i

(02401 AEBCELSCHt Uy 3 U, BRAL i () AR R e o 8y AR R S T K, BEAR T 3t
R AL it A .

[0241]  FEA R B — 282 75 2Uh  IZWn U@ R R 2 Kz 2 Ik RS 55 b
P NFZD 8 A B D — RiWn t 82 (1 45 5 O PURBCH A BOi S 21 22 iR R 98 22 IR B 1l 2 iR
FEA I RS AR (0 — S AL IR e B ] AR A T AN 2 02 8 1 I 45 A B S B 3 A e 2
A o DRI I S AR ) 5 A 22 BRI A2 AR S 1248 SR s SE T VE BB AR FE DU FZD (1 B
Wnt 2 A DUAA IR XU AR S Py B o A — 28 SE 7 3P, FZDES & 22 R BWn t 25 5 22 BRIV &
S IR L R S iy )1 N EPANNGE I VAN 8 = N L L O E
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[0242] % Z K AL B 10 S 1 A8 AR T] BB DL & IR W AR 1Z 2 IR I B s L
2P LR S RT AR AL L A ] B % 2 BRI VA AR L AR T A BRI o 12 5 3 [ 7 AT Rk
/DB R % 2 IR R A AR AT AT AE T AR B AS R R A RAL 22 3 B ) A28 7] WRemington:

The Science and Practice of Pharmacy,22st Edition,2012,Pharmaceutical Press,

London.

[0243] W] FHT AR SCHTIR B 77 V45 B 48 43 B 1) 22 0PI R AZ AT O A0 AT AT 3 24 75377 1l
TR LR () RS BT VE E R S 22 K B (K DNA R B1) b 4B 24 718 T h Rk %%
FEFNE ] o AE— LS 77 T, DNAFP Z1 3 0 E 2 B AR A, HLs FH 0 S B i S B J2 %
(1) B A L B 1 T DNA 7 3 o P AR R e e, 12 7 91 ) 3 A A SR AR T A R AR AR L Ty
Re PR .

[0244] 7 —2Lsyif 77 X, b OSBRI 22 IR I DNAJT 51 P FH AL 27 5 1GR3 % 1R
G LA o AT IR T BRI Tk 22 IR G AL R )2 BB b, IR 3R 1% o 7 il J O R
1 % BRI TE A0 M B R L 1 B8 o BRAE DT VR T T 6 RS 2 7 I B B 2 IR 2
WZAER 75 280k U0, e A E L L 7 Z m] 4 T @2 MR B A 40, nl & i 7 4 b
25 B IRF B 2 BRINAZH R 7 F I DNASE A& o 51 1, 2 9wt i Tk 2 BRIV 38 3 (K /N L 55
AR A AR G A B H IR 557 503 B b T E A 2.

[0245]  —ZR 40 35 (R A K 08 i AR TR LB HAR 77923) 5 1 G0 I BB 1) 5 5 22 IR 22
AR 75 ] i N R IB AR I T B E M S A2 A R T A iE £ RISH Rk
L7 3] o 3 22 2H 256 7] o A B I PR A8 e 7 % /BT 38 2 1 = P RAA AR A TR 22 IR
SE AU T N BN, T AR E N RIS RR IS B A R AR N 2 AR R 2 S ARk
TE I ZRIATE N B DB I 5 SR B R g il Fe B T R E R 7

[0246]  fERLEesiyf 7y s Urh , B RA AR T3 38 AR B HE I AFZDE H BWntdE A 1)
DNAZs i &8 4 77 (9 AP A4 B3PIV PR 5244 ) B Fr B o 28 61K U, B ZH IR A4 m] Ay m] & il 1)
DNAZE F A , He LA 5530 2 56 53 K /B0 PR A 5 A0 T S E M B ) RSP ZD 45 4 7 \Wn t 45
A PIFZDHUAR B 7 B FiWn tHu AR 8Oy By BUFZD-Fe AT VA T 5244 1) 22 IRBE I & Rl BR
cDNATTAE PEDNA Fr B, iZ 1 15 440 R I8 W FLah A0 e A o3 #5 B80 HUBE TR 3 S PR A i
A5 NEIE S (1) T Rk v B I 11 ) R A A, 40 e 5 R 3+ B R 5
(2) 2 %% 3% FmRNASA J5 B 128 Rl 2 1 1) 45 R B AR 17 3 5 o (3) 38 I s s Je Bl 128 R Bl Je 4%
1ES7 5 o U8 2 A P B R 7 Z DA il 3l R R R SR TR T RN E IR
BE 1 A RV P VR I e 55 DR mT A A R AN G DNATX. 2R P R E PR 3 e ik 2
E) 2R THRE TR A D% - 25 B0 Ut , 15 5 BRI DNA (5 WA BT 5 7 31 ) 22 T B ek i 422 2 IR FUDNA, 45 1
W REAZ 5% L2 K R s B3I+ R0 E B gmbs 7 71, 45 A% %7 51 1) e
S BUZMRAR LS A 07 s ROTERAE PR R gmbD 7 2, 25 AL 8 RN T VTR AL — L5 5
A, & T R RR R R0 RGN 45 M 4 A A 5 18 1 240 i3 DA M A - b 2 B0 R B 1 s
BT P A AR HAh S 77 U, M E A B A R T LR S8 12 7 FIF/ER Rk, [ A4
Nty FF i B R B It » WL HR B 2 JE AT A B 5% RIA M B E A I UL Ak 287
Yo

[0247] Rk F= |75 o RAL BRI IE PR T8 F k. 2RI RATE /B AH S
AR A ] BT B R RIS B A FE 0 W 535 1 SVA0 A= 2L SR8 0 55 IR 55 %
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240 s B ) R AR AR 1l 7 B Ak . ] T 40T 1 £ W SRS BUA G A 40 Bk, 14
VR EH KA E B FURL (B 45pCR1 pBR322 . pMBO M AR ZEHIRTAEWYD) , T 2 fa T JaH Jjki 44
M1 3 K HoAth 22 1R 5 A DNAIE T 44

[0248]  HTZRIKFZDLE G BWn t 45 & 71 (BRH R AE MR RS & E) & 24 1 40 i A
ZAEN) FERR T A0 L B SR A M B 3E 2 R B N B s R B R A A A =
P A P B3 == IQBH A TS, 491 K B AR T8 (B . co 11) BUFTF B (Baci 1lus) o i 20 EAZ 4 L B
FEAT BT I B L B AR IR B AR A A R o AN AL ) B B RGN AT AR o T B 1
TR T TR TR T AR L Bh ) A I PR e S R B R IR AR BRI N A A
KA F™ ] CARETUE ™ f) J7 BB AME Bl DT 32 [ £ R A FH52008/0187954 5
EEEH 6,413,746 126,660,501 5 ; A2 [E Fr & F|AHSW0 2004/009823,

[0249]  Z MU LM MEE = RSk T REEHZ K. TR A MM P RE EHE
AN, RO S 8 (38 et IE# i S 4 & & S oUi R A DR T . 1 40 FL3)
Yire £ A RS2 45COS-7 (IS KPR ) L L-929 (/N SR AR 4 BR 4l B ke ) < C127 CUNER FL 5
R SRV ) L 3T3 (/N R AR 4E BRI R YA )  CHO ([ 6 B, BB SR U5 W HeLa (A B U0 K U5 <
BHK (-6 bt B 41 4 RR4H i >R 35 JHEK-293 OGS I ) 40 B 3 S A8 S5 1 A8 S Pk o VRS L 30 4
RISBART] A AR F A (G R S 5 ARk 1 S A 1038 Y 15 8+ A I as
+, ARG B3 M B AR P F1)) Je 57 B3 HETH PR 7 51 (G e BE I A AR 25 5 1 i 3R
W PR AT i Bt A2 i, M S B F A .

[0250] T~ F H4H 3% 5% R (A om ) R i A & A R (L™ fi IE g & &
B AV Ihae & B A 20712 T 76 B A A ™ i i M S 2 AR 5 R4 &
ARAUIFF RN BT N B O Luckow and Summers, 1988,Bio/Technology,6:47),
[0251]  [AIt, AN R BH$R 1A & Ib AL BT ik P ZD 45 A 7 BWn t 45 & 7 0 4 Y o /6 — B S 7
T TR AN A BT IR B 5 A R (I AR BT VA PRS2 AR ) o AE R EE ST Ty A, 15
SH M PR o AE R S 7 A, 15 0 i AR OMP— L8R5 o £E — M8 SL it Uy S, 1% 5%
S0 RR  PT IS RS AR o AE - LS Ty U S A RIFZD-Fe VA PRS2 AR o A — LL SR T
S 1% YN HIFZD8—F e Al Vi I 52 Ak o AE — e S 77 =0 P i S A M 7= i F ZD8-F e m ¥ 4k
S AR54F28.,

[0252] W &84k M) 4 32 iR & 1 5T AT AR AT ART & 24 U5 Vs 24k o B 7 i B E i (41
W A e 5B FAVE SRS A E T ) 25O 22 VA A B3R )R AT AT HoA A T8 11 R 2 AL i
EREAR R AMEFR 218 7N H 2R 2 F W4 B A TSN B 7 5 SR I H kS #%
Bl ] A I A it 1 BT DA ARV FH B I & SR MR AR R S Ak . 2 B E A IR &
YF AL AF B 2 B 1 KA BTS2 B (MS) AZ RE 3R (NMR) & RO )2 4 (HPLC) fex
TeEh AR

[0253]  fE-—esuja )y U, Y5 B 4 b EAH B 1) o R SRR SRR R G WAT R AR
B Buk g JE A8 e AT e a4 an A8 AR 2 BR (Amicon) BC% 1% (Mil lipore)Pellicon
R I YR AT IR A o AEWR A 0 SRS IR TP A N 208 Y Al AL R R AR B s Ty U
AR S e g, ol B 4 it £, 5 (DEAE ) a2 4 2 31 1) A B2 i« 1% 4
AT N TR A B i~ SR W ) SR S 4 4 3 B A T 8 A A i 2 o 7E — st 7 =X
L AR FHBH S 28 30 R T A I FH 8 A8 S v B, 50, B e TR B B R R 1) & P AN AT
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VS o AT Ty U, TR AR I A B o, A0 R EAN R TPl e e i K (CHT) o 725
wo s iy 2, — B Rh N PG K P I AHHPLC 3 Jt (9] 2 B A5 =k 4 PP 3 B At g o e 32 A
FIRERR ) 1 I FHHPLC A B ] 4 % A DA ik — D alifb 45 557 o Bl i) — S5 B 240 20 R 4%
Phed & 7R Al 4 N DA SR IS e A0 2R T o

[0254]  AF—uLsLjE 7y 0, T A 5 5= AR = 1 A & 1 B ml 4 o 5, 9 G ]l 1 40 e
B B0 AL, 8 AT — B 2 IR 4  Sh il KPR B A8 B 8O /INHERR JZ 4 28 3R CHPLCTA]
RS T B 2 4l 0 R o T 208 B 20 5 1 B A A 400 40 mT o eR AR ART 7 (5 7 VA I, A 6
Vo U R AT PA < 68 75 38 RE 35 DLW T B A 40 e v A 57 o

[0255]  iZ &I A 5 H T Al Ak Ak e HAh & 3 B i) 77 6 TR FE ) iz 28 T35 [ 200 A
F52008/0312425.2008/0177048 /2 2009/0187005 ik % .

[0256]  FERLHLsij 2P, iZWnt 45 & RIBULFZDES & 7 RAEDUIE T 2 K B T 1R A2 7=
HILA mr R M 5 8 AR R A A I AR BUAR 22 IR ) &R0 7 1 Rz Ui A WA anSkerra,
2007 ,Curr.Opin.Biotechnol.,18:295-304;Hosse et al.,2006,Protein Science,15:
14-27;Gill et al.,2006,Curr.Opin.Biotechnol.,17:653-658;Nygren,2008,FEBS J.,
275:2668-76; f;Skerra, 2008 ,FEBS J. ,275:2677-83 . fF e fifi 77 s b, Wk T 44 J R AR
AR T4 7 B /B ANFZDES & BiWnt 45 6 22 IR o AR SR ES STt 7 U iz 2 I ik A & A
AVEEAIG B B &E A (1ipocalin) A 4ER 1% A 45 M3 B ) (ankyrin) 3[R 5 45
FIREUR AR T A R A B S 2

[0257]  FEREEe syt )y s, i 455 ] AR R & (BRI S 1A M BURUIT R &) B AR
AT B B8 o AE SR st Ty 20, AR o] LA ARG A T Sk 8 A DL 25 SR R
SRBIT AR CLFE A MR 20 BB 1 S AR AR I 4 B P, DAV KM B 4 ..
[0258]  fE—uesijifi /7 K, X4 AR RS AR EFEAR A A — L7 P %41l &
PR RG], AR EAE T XS (me thotrexate) M £ 8 % (adriamicin) %
Zlb 2 (doxorubicin) &L > (melphalan) £ E ZC(mitomycin C) & SFE T K
(chlorambucil)«1F € F 2 (daunorubicin) B Al FRE N7 o £F — L85zt 5 =04 , iZ 40 i 2
P ZR A  E W A YIS R 1 B PR B R A S B B AR T A e B 2R ARE
HEERAAES SR BN RARE . RS RAT B T 5 (abrin) ARE . S ER
(modeccin)ARE .a— R EMEIS (sarcin) JiifH (Aleurites fordii)&EH AT % (dianthin)
E A ..EME K (Phytolaca americana) ik (PAPI.PAPII JZPAP-S) .75 /K (momordica
charantia) {5 V5 H & (curcin) 2 E & (crotin) JIE B (saponaria officinalis)
AR AP EE R (gelonin) V22K (mitogel lin) R M B & (restrictocin) (i H %
(phenomycin) & Z (enomycin) 2 HEE & (trichothecene) fE—E5L i A, 1%
0 B B M 77 RO MR IR 7 21 DL RO 4R B MBS TR 4R A R B AAR « 22 PO st PR AZ pmT
T G S R A R PUA  BRE AR T2V T P T M I P T PR PP Sm L O Cu
Ga. " Ho""Lu. " Re . Re St B L AE— B Sty 20 R, AR BH AL A BB AR S — B RN
TFREMEREY, ZEFRIENRHEHE R (calicheamicin) .23 Z (may tansinoids) .
B HEE & (trichothene) . CC1065 & H A B2 I R Z L 5 R BT AWM £ 5L L2 ST 7 20
AR5 20 I EE PR R 28 A T R 25 R ORUE Be T B A R A A AN- B8 3 I Y i
Fe-3-(2-ME g B AC) PIBRES (SPDP) . N REIRGR T 42 (1T) E & PR BRI XU E R AT
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(T g — R BRHCL) & PEER G OOUE B8 25T 4247 (38 =7 R BRI IR0 A% % 1 X0
B REIEATAY) (W )  BUE B AW G I W —IE 2R R L ) & %) WU &7
A (i - O —E R R B S ) -2 i) - — e SR IR (W a2, 6— — &R FF 2R B ) AL
TETERAL S GBI, - F -2, 4- ) .

[0259]  fEREEESLji T S, i Wn L@ A 0 5] (0 3 A B ATV PRS2 44 ) R 22 /b —PhWn LR
H(B11.2.3.4.5.6.7.8 9810 FWnt ) B FE U o A2 R L8 S e 77 TUH 5 1% Wn t I 42 410 i 55
i B &5 A R Wnt 2 3 VS ME o AE B STt 7 S0 12Wn tad AR R 2 2D 2910 % L 2
DYI120% EADLI30% VB ADLI50%  FEADATE% VB D Z90 % B 100 % ) H TS AR A
Wnt & A VST

[0260] 7KL LL SEyif 77 A, 2 Wn t i A I 7 () a3 A BRmT 3 AR 52 44 ) 4] 22 2D —Bh A
Wn t 538 2 SZ AR 45 Fr o 7 R SEHE T 3P, i Wn L A2 S 1 SR04 2D — Bl AWnt R (4 5 —
B2 P ANFZDE A S & AL — 25 7 N iZ B D —FWnt 82 RIEE 7 :Wntl. Wnt2,
Wnt2b/13.Wnt3.Wnt3a.Wnt4.Wntba . Wntsb.Wnt6.Wnt7a.Wnt7b.Wnt8a.Wnt8bh.Wnt9a,
Wnt9b. Wntl10a . Wnt10bWntll. &Wnt16./E—SEsLjiE 7y 20 , % — B 2 M AFZDE A RikH
% :FZD1.FZD2.FZD3.FZD4 .FZD5.FZD6 .FZD7 \FZD8 FZD9 }2FZD10 o £F H- L8 st 5 o, %
Wnt IR A4 70 ] — B 22 PiWnt 85 A 5FZD1 \FZD2.FZD4 .FZD5 FZD7 . I /BRFZDSI 45 4 o 7E
FE2L Sl 7 U i Wn R AR R A ] — B2 PiWn t 85 3 S FZDIG 45 & o A8 FE L STt 7 20
H, EHIZWn IR A SR R EWn t SFZDE A& S MG R 2D 410% 2D 24)25% . &
D250 % B /DLITE % E 2190 % B R A 2195 % AR R B s iy 2, I Wnt 5FZDEE
A H AR HIWnt B T4 5 AR Ty b, 6 AWn tIZ 125 54 2 ntig it
) BB o 75 B S i 75 20, JH A Wn OIS A E S 4% S Wn G 41 751 RFZD-Fe ]
VAT 52 AR o 70 R it J7 U, FH AW tid 205 5 4 SR Wn LI A 40 751 RFZD8-Feml ¥ 1
AR AEFLE L T 2, AW IR R [E 5% S I Wn tad A 57 R A VE PR 2 AR 54F 28
[0261] Y& REde sl 7y 20, AR SO BIrads (14912 Wn tad 2 P 731 (9 S 470 44 BT 0 14 52 44 ) A
F /b —Fh AWnt 22 A R 0B H 0 HIWn 35 M o 78 e st b, i Wn @ 2 I R R 2
DEI10% EADLI20% EADLI30%  FEDL50% B ADLITE % FE D290 % 5L 100 % IWnt

FE— LSl 77 U i Wn G A I AT R 3 R SR R D — R AWn t B A BVE PR Wnt 1,
Wnt2.Wnt2b . Wnt3.Wnt3a.Wnt4.Wntbha.Wntbob.Wnt6.Wnt7a.Wnt7b.Wnt8a.Wnt8bh.Wnt9a.
Wnt9b.Wnt10a.Wnt10b Wntll.&Wnt16.7E—SEsLi /7=, EWnt & A7 5 20— ik B
Wntl.Wnt2.Wnt2b.Wnt3.Wnt3a.Wnt7a.Wnt7b.Wnt8a.Wnt8b.Wntl0a. KWnt10bHIWnt & H 45
& AR R S T R, % B D FWntE [ RIE EWntl Wnt2.Wnt2b. Wnt3.Wnt3a.Wnt8a.
Wnt8b.Wntl0a. AWnt10b.{EFLE STy U, #HAWnt G PR W t I 428 0061 57 RPudk o 78
Bl S 7 T, A Wit PR () Wi tad A2 401 77 REZD-F e RV PR 52 44 o A8 JE 28 ST 7 20
H, T AW £ P I Wn IR A2 1 71 REZD8-Fe I VA PR AZ 44 o 78 HE B s 75 X, ki A Wnt
T TR B Wn t I A4 i 551 2R ] Y P 52 A5 4F 28

[0262]  7FALuesiijy s, A9 ST (1% Wn & 65 R 2 /b — P AFZDE [ 1 353071
HANHIFZDIE M 72 R LS 5 5P, ZWn R A MBI A 6 22 2010 % . 202920 % 2 /D
£130% B /DZ150% B DLT5% D A190 % BRA 100 % [FZDIE I o AE — s oy b, 1%
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FAE L 3 R PR & D — R AFZDER (A (W36 1 : FZD1\FZD2.FZD3FZD4 \FZD5 . FZD6 |
FZD7.FZD8.FZD9 }¢FZD10 o £E H 28 5L i 7 s rh , i Wn t i 42 # 6 5R) # [ FZD 1 \FZD2 \FZD4 .
FZD5\FZD7 \ J/BRFZDSIIE P o 7E HELE SETit 7 20, 1 Wn tad A2 47 i R4 B F ZD SR 3% 14 o 72—
BB S 7 FUH, i Wn LI AR R R PUPZDBUAMR o 78 R L S 7 X, 12 Wn L& A R R
FZDHi4A&OMP-18R5.

[0263]  7FALuesiiijy s, A8 ST (9% Wn & 50 2R 3 /b — P AWn t 85 (1 1 3530741
HAIHIWn 5 B4 5 o A8 B S i 75 20, 1% Wn LS A3 I S ) 3 /0 2910 % L B /D 2120%
2 /2)30% B D 2150%  FDAT5% B L2190 %6 BRZI100 % W tf5 5 4L T AE - ST

FrEAT, % Wn IR 4T R R D — R I Wnt 1 JWnt2. Wnt2b Wnt3. Wnt3a . Wnt7a.Wnt7b.
Wnt8a.Wnt8b.Wntl0a. KWnt10biWnt & A5G T4 T  AE RS T =0, FfiWn t 5 5 4%
FIWn IR AN R PR AR SR SER 7 2, #HIWn tfF 545 T B Wn i@ 42 9657 2R AT
PEAZAR AEFELE STt 7 20, #HIWn t/5 545 F B Wn ti@ 42 #0677 BREZD-Fe m ¥ 11 52 44 o 7E 5
B St 7 U, M AIWn tfF 5 4% T I Wn i@ 2 6 77 ]REZD8-Fe Al Vi P 32 44 o 7E L8 St 7 =0
o F W0 tf5 5 A% T B Wn tigs A H I 77 R ] VA PRS2 AR54F 28

[0264]  FEHEse sy )y =, A SO ek I Wn t 3 2 M7 R8-SR E 3 S ST
o AEHELE ST T T, IZWn t IR AR R i 22 A 2910 % 2= 0 2520% 2 /0 2930% 2 /b
2150% B /D#75% B /L2190 % B L 100 % MIB-ER E AR S48 T AL s 5 0, 4
HlB—1% T 15 5 45 T Wn C@ 2R Rk AR RELe STyt 77 =0, M- E R 55
& F FIWn i@ 30 6117 RIPUFZDPUAA o AE R L st 7 U, $ R4 FA EE 15 5 & I Wn tik
FEAH R R PR OMP- L8R5 o £E FELL St 7y A , #I i B 30 2 A5 5 A& S I Wn t i@ A2 4101 i1 55
RANVEVESZ AR AR RE L STt 77 20, JHI B A 8 15 5 5 T B Wn L@ 2 1 771 |REZD-Fen]
VTS AR AR RELL S 7 2P, IR B— M 8 (5 5 T R Wn tids 2 4 1l 77 RFZD8-Fe ml ¥
PERZ Ak

[0265] ¢ Lue sy s, A8 S T IA [ W t 3@ 22 400 301 22 /0 — Bl £ 85 11 5 52 44 1)
g ARFELE L 7 AP AWt A AR A D R AWnt B 55— B AR K
GG AL RSy AP I Wn @ A R D> —RiWnt &2 8 5 2 D BIFZDE B I 4
Ao B LSl 7 TUH , Wt 45 A A 2 D — PpWn t 82 19 5FZD1.FZD2 . FZD3.FZD4 .FDZ5.
FDZ6\FDZ7FDZ8.FDZ9 .}z /BFZD10f &4 & o £ e s 5 5o, &40 —Fhwnt 52 b —Fp
FIDEE A 454 REMHIEDL10% FDZ125% (FE/D450% 5 D ZAT5%  F /24190 % B
£ /02195 % o AR ST Ty b, #H 2= D — BhWnt 5 20— MFZDEE A 45 A I Wn tiE A 40
F AN HIWn R 25 T 5 /BB E R E A 5T AR R s 77 A rp , ] 2 > —Ff
ANWnt5 % /b—FFZDE [ 45 G B Wn ta 230 i 77 R UAA o 78 S L8 it 77 U, F0f 28 2D —
AWnt5 2 /D—FhFZDEE A 25 A MWn t i A HI 77 RBIFZDIUAR o A5 FE L8 5t 77 =0, i &
b—Flt A\Wnt 5 Z /b —FPZDEE 1 45 A [ Wnt iR 12 400l 351 R A0 4R OMP—-18R5 » 78 K26 52 755X
i, J i 22 /D — R AWnt 5 52 /b —PIFZDER 11 45 4 (9 Wn CI& 2 H 1 77 ZR P VA PR 52 4 o 70 JE sl s
7 S, H B > —Fh AWnt 5 2 /b — FIFZDER (145 A 1K Wn U@ 2 911 51 RFZD-Fe v A M
AR AEHEEe ST T T, ] 2 DR AWnt 5 % b PIFZDER 1 45 4 (W tad 2 40 70 3
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FZD8-Fc A PRS2 A4 o AE FE Lo sizjifi 77 o, ] 22 2D —Fh AWnt 5 2 D-—MFZDEA S G K
Wntig 24101 71 BRFZD8-Fe 7] VA Mk 57 4R 54F 28 o

[0266]  #F L2l s i 77 2K T, A S0 rb P IR f6 Wn t 342 72 3100 1) 7 BEL BT 22 70— FhWn t 55 32 440 () 4%
B o AL ST 77 TUH L i Wn t@ 2 HI I IR W 22 D —Fh AWnt B A 5 — 8 2 P 2R 45
Ao BB T U I Wn L@ AR 6] 2 D Pt 5 2D BFZDE A G . AR
— L5 75 S, 1% Wn tigs A 0 FIRE W 22 /D — FiWn t 82 1 5FZD1.FZD2.FZD3FZD4 \FDZ5.
FDZ6\FDZ7FDZ8.FDZ9 .}z /BFZD10f &4 & o £ e s 5 5o, &40 —Fhwnt 52 b —Fp
FIDEE A 454 RATAW B0 410% F /D Z125% (FE/D450% & D ZT5% F /24590 % B
F /07195 % o AR ST Ty R BRI 2= D — it B 0 5 2/ MFZDEA S S Wntig i
FHIF) F G R R T4 T /BB E N E A 515 T AR R L s 77 X, [ &/
— P AWnt 5 2/ D—FFZDEE A 45 A [HWn tigs 2 4 55 R o A8 R L 5 77 x U, BEL T & /0
— P AWnt 5 2 D—FFZDE A 454 R Wn IR /2 30 7] RITFZDITAR o A5 5 Lo syt 77 =0 L B
W 23 /b —Fh AWnt 55 45/ FIFZDEE (A 45 4 B Wn g 2301 7] B2 04K OMP—18R5 . £ J 6 52 fif
Jr A, BRI D — B AWnt 5 22 /b — BHFZDER [ 45 A I Wn tid A2 41 il 571 28 ] Y 1 A2 4 o 78 5
Be st /7 U, BRI 2 2D — M AWnt 5 22 /b — MFZDEE B 45 A I Wn t i@ 2 400 55 REZD-Fem]
VTS24 o AE R 5t 77 2 U, BT & D —Ff AWnt 5 2 /D—FFZDEE A 45 6 FIWn LI A f il
I RFZD8-Fe P i M52 A o AR FE e STyt 77 G rp  BELIT 22 /b —Fl AWnt 5 2 /b —BFZDE A4 &
(I Wn t I 428 401 57 8 ] ¥ 14 52 445 4F 28

[0267] e sbsi it 7 2o, A% SCHT A AW t 3R 28 400 5030 Wn t iR 425 S AL 5 o B T Y
2, MW B 54 2 B Wn t i@ R0 FR7E SR L s it 77 R r] B 4 fIWn 5 5 1L R e
B2 M2 ARG S5 T HA — 2 J6IHE P 3216 0015 515 3 o AR R L Bk
SEhtE 7 2, A NS AR W UR AR5 5 74 5 7T B8 B A 3] o A8 e st 77 =Urp , i B FZD1
FZD2.FZD3.FZD4.FDZ5.FDZ6 .FDZ7 .FDZ8 .FDZ9 . 2 FZD10[] — B % iz AR IWn t 1B 1215 5%
T REINH AL FELL ST 7 F U Wn B A HHWn tIZ 2145 54 S 36 R T bW tis
RIESEHEFHNEZRDA10% . 20 2)25% 2/ 4150% & D Z75% A8 /D £)90 % B 22 /0¥
95% o /£ LS Ty H, FHWn IR 5L S I Wn i A ) Rl AE-— L S2j 77 0
L, FHWn L@ AR5 54T Wt 22 6 R PP ZDIUAE o A8 — L85t 7 A, # i Wn t i 42
13 54 S W tIR 71 H]57 R PUIAOMP-18R5  7E—Be s i 7 b , {bIWn L 7215 5 48 51
Wn xR A2 A7) ZR AT VA PEAZ AR o AE — 2L STty SN, M HIWn t IR 1215 5 4% S B Wnt@ 2 40 77
RFZD-Fe ] {5 52 A4 78— e s 77 =0, FHWn @ 7205 5 15 SR Wn L@ 2 01 /i) 771 |RFZD8-
Ferl VA PERZ AR  AE — szt 7 20, M HIWn t IR 7215 548 S HOWn R B4 1) Rl iE R 1k
54F28,

[0268] R s 5 2, A SCHFR I Wn t & 42 30 5030 B R 82 1 IR SE AL o B T AR I
A2, P B B0 g 1 B3 A B Wi t 38 A 40 ) 5 76 B L S e 77 =X Hp ] RE PRI #E HH — B2 FhZ
A1) B B0 2 1 B A, AHAS — S8 I 8 R BT A 32 AR I B 3R B2 1 IR TS AL o 7E 3 S e B 1
SETit 7 20, #E T A NS AR B B B AL T Re B A A ] o AR SR S T S,
FIFZD1.FZD2.FZD3.FZD4 .FDZ5.FDZ6 .FDZ7 .FDZ8.FDZ9. 2 FZD10 — B % FhiZ A ¥ B—TE 3R
B AT R AE e S it 7 2, 1% Wn t 45 A I B-YERR 8 (AL I 3 R AR R B
EREAENER DA10% 2 /0425% 2/ 250% .2 /D 24175% 2 /024190 % B 22 /b 4]

58



CON 105829547 A w Bg B 52/69 7

95% o 7L —LE S 5 A, FH BT I TS AL I Wn t I AR i 70 R Ui o 78— LS 7y
T, AP PR [ B TE A EI Wn ta 2 1 7R R PUFZDHUAR o £ — 2858t 7 U, 01 B
TREE 5 AL [ Wn t 345 72401 161 771 2404 OMP—18R5 o 7 — B8 52 it 7 =0 b, 301761 B—32E R 4 1 1 35
AWt AT i 75 R AT VA PR A2 A4 o AE — S ST 7 U, # B2 B0 B 1 (TS AL I Wn t IR 428
1 7 REZD-Fe ] VA PEAZ AR o £F— LS SEt 77 20 , 1 B3 20 22 1 IRV A0 1R W t 288 42 4101 i )
FRFZDS-Fc Rl Vi 52 A o A5 — 28 STt 7 20, I B—1E 2R 8 1 ()35 AL I W t I 42 4061 77 R ]
TE T2 AR54F 28,

[0269]  FI-F JUsEWnti& A3 b2 5 6B E A5 54 SRR AN AR N Tz &
AR 0 o 28 48k U, T R DA A D 22 O 1) 26 ' SR I 38 D = A N B R i
F 551 8, KA HSH 20 TCPES & 45 M8 T i et K U0 s R 45 2L 1 TCF/ Luc
WEHAL (Gazit et al.,1999,0ncogene, 18;5959-66; TOPflash ,Millipore,Billerica
MA) o 7E— B 2 FiWn t & (1 (451 501 FH 4% G A M SRR B Wn t 45 (R3S R R 4R B Wn O /FAE R , 45
HGRUEAER B E R E A G 5 FE RS LSS NN G S4E FEE R TTCF/
LucHf s 5 2 b, 454 ) (BRI 7)) 0 B & A 15 5 & S5 n] T8 W Bf 14
P EE S R B R R T R R R A E R RN LA E , We-myc(He et al.,
1998,Science,281:1509-12) A FHAEDI (Tetsu et al.,1999,Nature,398:422-6) J /
o A 4% B 11 (Gradl et al.1999,Mol.Cell Biol.,19:5576-87) . 7F F- s 75 A,
GERNB-EREAGSHEFMEMIA G EHMEZAXNDishevel led-1,
Dishevelled-2.Dishevelled—3.LRP5.LRP6 }% /B B—E IR 85 [ [ B AL IR A 1 BE MR 4G 0 o
[0270]  7FHE 2L st )y =0, Wnt i@ AR I 50 A — B 2 P T 2 s e < 0461 ik e 248 P 38 4
a1 e A A YRk /e A A T I e A 2> TR £ e i A M B D 2D T A
T ge v A 2R D gk 2D it Je (10 et oTea i A e T e Y P A4 ML AR T L 35 A g v 1) 4
A BUE AU oAb R BURRIRES 75 5 I8 40 i A b AR 1 208 L 7 Lk I 4 M AL %
B ek /b e 3 4 B A7

[0271]  fERLEe syt 77 b, Wt 728 400 1 550w 40 6 i A K o A2 S e s it 7 20, Wn t i /4
1) 700 T 0 )3 A P A8 S P R AL /D SRR Y B /BT SR 1 N ) R R A K o A — s
it 77 AH S % MR FR % 1 45 B IR 4 i P o ey et e B0 S e B e 2L e
T "B Tt Wi A P g | 1B T R B BB SR | S g | A R R A R B
S 200 e R 1D R o A e Sl 7 U, i R R SRR o AR R s gy U i M R A
L R o AR S it SR, R AR B IR o AR SR STy 3, 12 R R L PR R T
S s jife 7w UH 5 12 MR R Wn b RS g

[0272] 7 2l s 75 SUH , Wt 3gs 42 400t 700w gk 2> g 1 ek e e 2B P o A e i 7 5
Wit 3 428 I SR AT T B P ASE 2 0 20 ) B, S b R R AR o gk >0, 5 1 248 L 47 ek 114 e
SRR HEE AT R S Ty U, R e T AN BRI S E B R B DA T A A
L) HAE A5 2150 R5 210065 BRZT 100045 o 75 S48 it 5 X, Je8 40 1) 02 B0
P8/ Z2 5 EE A5 FH A A 28 ) PR IR R I I o o A DA FH BRI R s LA I 5 el v o T
2 Y ) 2 A 2 gk /D 1) H At S5 49 A A me T A8 T L B A S W0 - 2008/042236 . J SR &
FIAFFE2008/0064049 52 2008/0178305

[0273]  ZEgLesifi s, 28 SCHER OWn t 3R A 30 70 TR 8 B &0 1/ L B A 252
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VAN i I S 3 P WA N N A 2 B O A N N S0 2 43 P N N S 4 D NN e P AT R N S04 S AT B I
22 K P o 7E B RS Sl 77 20, 1% Wn L R 4 157 &R TG (B a1 TeG 1B 1 gG2) Frifhk , T
AR BB 2D LN R DZ) 2N B DAY NI LR DA 10N L B D 2 24N LR /D22
RAB L3R DAY BLA 22 S 3 T o AE RS2 Ty 3R, i Wn L& A3 157 R
SEA, HTIHEN BA 2D UM E 22N B D L5 N E DL 10/ F 2524
INEF CEE L2 R E ALK VDL B L2 B .
[0274]  AEHEeseE 7 R, AR SCHEIR [ Wn tIE 2 3175 T/ K B B (ecynomo 1 gus
monkey ) BRAMNK P ELAT B /D215 Z /D 2110/ L B /D 2924/ NI L B D 292K VB D HI3R
F /021 BE D 292 G IR M AR R s U 20, iZWn i R PRI R TR K
BIMES AN BB 2D A58 R /DZ 10N R D 21248 (R D2 K VR AD Y3 R
Z YL B D A2 BTG FR 2 TE B TeG (91 TeG 1 BR TG 2) Hidk . 70 5 e sz iy 10
ZWntiE AR RE A E N, TR K EBME (cynomolgus monkey ) B AR H A &
A S VAN NN SR 43 B LRI N e 2 2 WA i N I SR P 43 P RN S ST R NI R L A N = I A S A A |
A0 P36 o 8 (B0 ) 7RIV G0 22 IR R oA i) 4 5 BRI 7792 R Ul o 28 461k U
HINTgGHUARTE IR LR A A A AR SN KA B X, LG HpH 6. O idxf B4 )L
FeSZ A& (FeRn) (1) pHAR B PR 25 A (I8 40 2 [ A FF52005/0276799,2007,/0148164 J2
2007/0122403) o 3 Mk Z Fe X B H0AE v B G 0122 A O A0 5 5 B 5 B2 PEGIL I 4
Ao

V.l &
[0275] S 4MRAL AT S2iEA & B G ik kRl & Bl R RERBTmased
— i B T S P A W AR B ) 2 /D — B A BRI 2RI BRI G AR R IR R SR
Hilh (B A AR 28 ) 2R B ] B Y 28 8 S/ BRSBTS A R BH (1 T 1
()BT o 4D, 127 SR B vl 0, 5 A 1 ) o B A4 LA R U I PR A LR B e 1 B
[0276]  Yr—uesiyif )y =UH , WM& B FH T3 AR B A St A8 BRI 75 321 7l
7o sz ity 2 R B S T A aPCRINER S i A & B A J7 iR 0k 77l o R Az /B8
AT HE AT A A0, 475 T4k ) 8 DA B0 I AR A R B R FH A0 6 3% e A T AT o o BE AT Ao
OV 52 B T (W AR AR IC A AL BT AL I RE A, B AR B 55 52 B ST M AR s 12 01
FEA R BRI B vE B AT RO AR e B ARSI E AN S BIAT 68 77 -
[0277]  FE—uesijifs 77 20, WA S S IR F SEQ 1D NO:62F 79/ 2 % 1 IR - /£ — LSl i
7720, WA B s (a)SEQ 1D NO:62(F1E R 514 SEQ 1D NO: 63[¥) 4l 514 « 2 AL & SEQ
ID NO:64[ 4% s (b)SEQ ID NO:65[%) 1E M 514 .SEQ ID NO: 661 K [7] 5144) Je 5. 7% SEQ 1D
NO: 67 R4 ; (¢)SEQ ID NO: 68 IE [ 514 .SEQ ID NO: 69/ [ [ 514 K AL5SEQ 1D NO:
TORIRET s (d)SEQ 1D NO:71HIIE [ 514.SEQ 1D NO:72f 51l 5149 . M4 SEQ 1D NO:73
IFRET ; (e)SEQ 1D NO:74fJIE[E 514.SEQ 1D NO: 75/ 5 514« 25 SEQ 1D NO: 76
REF; LA S (F)SEQ ID NO: 77 IE 5] 5147 .SEQ ID NO: 78f e ial 514 S A4 SEQ 1D NO:79
FIARET o
[0278]  Nijk— DERMARI A, 7EA KR B I T vE R AT BT A A BT B A RS FE B A 5 )
A7 AT DR I, BEAR 1] 2% AR W bR e R I H RS DN S K D R T 28 H Bl Ak
[0279] AR AR 1) SZ it 75 X nT 45 HH 275 1 1 AR il 14 SE i 5 13— 20 s S, BATR S o iR
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AR B ) T AR () 1 8 1 4 B A A R B I U4 () 7 o AR TR AR N 500 1 25 L)
& VP2 AEMRL JT732: 1 0 R ] n DA S it i AN 1 8 A FH IR Y

SEjite 41

25 R ATOMP-18R5 5 582 i (taxo 1) 4G V097 A I SLIK e
[0280] 55 i yed S Al RS AR AR 1 OMP-B34 . OMP-B39 . OMP-B44 , OMP-B59 . OMP-B60 . UM-TO1 «
UM-T03 . UM-PE13 5 H &/ NAA - ATAE B 958 A1 JH98d FE 5 T-OncoMed Pharmaceutical sBYES
FERE K 22 5T o S B\ SRS [FINOD/SCID/INBR, R4S i T VEST2-4 X 10*4~0MP-B34 . OMP-B39.
OMP-B44 ,OMP-B59 ., OMP-B60 . UM=TO 1 \UM-TO3EX UM—PE 1 3 {18 41 i » 1.1 b J8g A8 4 B 31 e ik 28
SEEARIL00E 150mm® . 8 /N R REFEAL A A VU 4 (B 4n=10) H X R BTA 1BT 1L
(15mg/kg) ~JLFZDHTAAOMP-18R5 (15mg/kg) EEAZEE (10mg/kg ) BLOMP-18R5(15mg/kg) 5442
B (10mg/kg) KA ARTT « IUiR S/ BOR IS B IR TT R T I s A K, T B i
[i1) 3 DA 15 RO &= P A4 R o s AP 35 {8 = SEMER T o
[0281] Ry Yt 5E IR A2 75 % HUFZD 34 OMP— 1 8R5 T 5 54 , B 71 i AR AR B8 2R 5 0P e L
B, MOMP-18R6 5 WAL EE M AL A 1697 R G BB AL B AL AR RIS, “F O E” e
5B SUNAHES T SEAZBEAE B 5] 16 e A2 A ] , OMP—18R5 5 SR AZ BE W AH A W 7 i 5 3 i
e A 0 1 P R
[0282] &% SPPEE IR AL A4 B R R T RIAEH TR B R T & WA 3T . 2 B L E
FHOOUA) B 5 A8 e 0o Bt » e EAT R IR B JE AR IE o THG: 5 S 0 a) 3552 I & 48 S o i &
FFHGraphPad Prismb(GraphPad Software Inc.)#4T . B OMP-B59 .OMP-B60 . UM-TO3 }%
UM-PE13 R4 7 AT RN, SR T I8 OMP-B34 . OMP-B39 . OMP-B44 &2 IM-T01 2% B~ AT
RN RN TR L,

%1
g i S 784 PAES
OMP-B34 TNBC oI B
OMP-B39 TNBC oI B
OMP-B44 TNBC oI B
OMP-B59 TNBC I B3
OMP-B60 TNBC I B3
UM-TO1 TNBC oI B
UM-T03 ER+PR+HER2+ H I B
UM-PE13 TNBC I B3

S 4512

A S TR A b e
[0283]  TURE 43 Hfr R T4 OMP-18R6 5 R AZ B A & ¥Ry T e I B (“Te Je B3 ) ) AR &2 4k
1 5L 55 R OMP-B34 . OMP-B39 . OMP-B44 , S, UM=-TO1 A J2 Xt OMP-18R5 55 2 BE (U 41 &V 97
B IRRECH RNET ) 1 AR 4 AL TR (1) g OMP-B59 . OMP-B60 . UM-T03 . UM-PE 13 I 33 4T » 1 e
5138 7 10 BH 43 I RNeasy 4 4 4H 2R /R 7 &5 (Qiagen,Valencia CA) ADNARGAbIE , 5 %&b
JR 4> BERNA LA R 77 T-80°C .RNA R T-Agilent 2100445 HrAd EAGAR , #5 B A7 7E 52 38
285 J¢ 1 ST A4 1 W P HIE SE SE 4 M o I AT RNARE AL A7 260/280E0> 1. 8.0 [ £ i 8 73 B 1 Ak
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RNA Z F| ilOvation RNAY™ 3 RHEV2(NuGEN, San Carlos,CA) JHBAY 3 . £ 31 e S # i
cDNAZFFFL-Ovation cDNAAEMIZRHV2 (NuGEN) IILA 73 BL A A Wz Bt A 5RE DR AL
Bl » cDNA B2 22 93 B 1) cDNAFK) 518 3 FH 70652 2 v S AW 0 A s VP Al o AT I S AL B I RNA S
Affymetrix HG-U133 plus 2.0%4[% %) (Affymetrix,Santa Clara,CA)ZA8, W) RHART
WEHRTIR  FEZRAE 5 5 I B REATE B S S B B 2 B4R R4 b 38 iR R 3
5, H 24 HGeneChip—RMA(Wu et al.,2004,].Amer.Stat.Assn.,99:909-917) . 7] B -5 iR,
FRILAE XA AR e R FERR o SOR B 1 2L i A R SR 0 B iR e P B B oi (5 5 1)
WA LT B AL T — AN DR AR LA R R IE  BB B A IR R (Ml log2 RUE T &
<B)EJLFZFAL 7 (0. 01) By EEDH o LR RAFRAE N0, 1) , b R H B BME £ 1og2
JBERIE I bR DA 25 2 D8] B AR AR 22 o

[0284] 43 #fr BB R B EUPME 5 /% T A 10 BN 34T 1% 555 5 A @ A FE LA P
[ ZH MO B P Wit /Ca+2 Wntf5 ‘548 5 50U 4l i v i A SOV L i AR 18 A T Fe
) 20 e JE 3R R 4 e s (LR 2) o

%2
ARARS F & 44
AES sk HET
APC KR & 1) % &
AXIN1 Axin-1
BCL9 B e CLL / % E98 9 &8
BTRC F-box/4 WD £H &¢ 1A
CCNDI G1/8 4552 Bl g% & DI
CCND2 G1/S # & B #1%& & D2
CCND?3 GUS # £ B & éa D3

CSNK 1Al BA 6 i B T -4k o
CSNK1D B 6 B 1 AR 8
CSNK1G1 B& 36 L BR T AR y-1
CSNK2A1 BB AR TR A «

CTBPI1 Couttagd 1

CTBP2 Cintkaka 2

CTNNB1 HIEE B-1

CTNNBIP1 |p-#HEGRERIEA 1
CXXC4 CXXC A 44858 4

DAAMI A RAMRMELERLT 1
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DIXDCI Dixin

DKK 1 Dickkopf 8% & & 1

DVLI R EELE G Bl R4 DVL-1
DVL2 R MM ELLE G B R4 DVL-2
EP300 ‘1% 8 LRSS BE p300
FBXW11 F-box/4 WD E 4 &4 11
FBXW2 F-box/4 WD £ 8 %9 2
FBXW4 F-box/4 WD £ 8 %¢1 4

FGF4 Y sk K BT 4

FOSLI1 Fos # X L/ 1

FOXN1 k&% A N1

FRATI JR# Iz LB FRATI

FRZB B A X R A 3

FSHB PLRAER LB

FZDI AmEa |

FZD2 AHEd 2

FZD3 A a3

FZD4 A Ekg 4

FZD5 AH&a S

FZD6 B Ea 6

FZD7 Awga 7

FZDS8 AHE&d 8

GSK3A HF 48 & R B 5 30

GSK3B R AEA- R BB BS da

JUN R EF AP-1

KREMEN]1 Kremen &9 1

LEF1 WRELRERE 2R T2 A F 1

LRP5 RERBREOZTRMLES S

63



CN

nw BB P 57/69 7

105829547 A

LRP6 REEREAZHRMEXES 6

MYC Myc R E# & A F &G

NKDI EARRA B B

NLK LR/ FRBEE 5 NLK

PITX?2 BT AR BER E 2

PORCN A F AR N A4 Bt A 4575 85 porcupine
PPP2CA YRR/ HREE QBB DA BRVEALR AT o SR
PPP2RIA YRR/ FRBRE G BEELEE DA 65kDa T A B4 A o FAR
PYGOI Pygopus [F] 4% 1

RHOU Rho #8% GTP #4% @ RhoU

SENP2 Sentrin 455 & ¢ B 2

SFRP1 it E A AR EA 1

SFRP4 kR BBt X R E 4

SLCYA3RI  |Na(+)/H(+) R #3844 B -+ NHE-RF1
SOX17 R BT SOX-17

T Brachyury & &

TCF7 HRATT

TCF7L1 RET TH

TLEI HSRAFEETES 1

TLE2 HyrEagiRtea 2

WIF1 Wt #04] B T 1

WISP1 WNT1 #F3E 53R %a 1

WNTI REEIEE Wnt-1

WNT2 8 Wnt-2

WNT2B & Wnt-2B

WNT3 & Wnt-3

WNT3A & Wnt-3a

WNT4 %8 Wnt-4
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WNTS5A B Wnt-5a
WNT5B % & Wnt-5b
WNT6 &8 Wnt-6
WNT7A %8 Wnt-Ta
WNT7B %8 Wnt-7b
WNTSA &8 Wnt-8a
WNT9A % & Wnt-9a
WNTIL0A % ¢ Wnt-10a
WNTI11 B Wnt-11
WNTI16 & Wnt-16

[0285] <7 £ [a) & ML U 4R 4E M B% (SVM-RFE) 5% (Guyon et al,2002,Machine
Learning,46:389-422) & H T 2 ml v] X 5l A e B 55 5 Je B2 i g 1) ik AT, H 52 3 1] &= AL
(SWM) /774 (Cortes and Vapnik,1995,Machine Learning,20:273-297) & T 92K B —
A8 SCHSUE (LOOCY ) 75 VA4 A T2 2 DR () 40 Lt R T 0 A 2R 1 O P L AL (PPY) S BH
TRE (NPV) BB A2 e S o A0 FH8 A 3L s iz 14 A5, 2 FBXW2 . CCND2 . RHOU . CTBP2 \WIF 1 %
DKK LK) A IR AR 2508 Bl e 3R IA , Hop PPV =NPV =M =FF H 1 =100% (WL5R2) .
WE3FTR, EH 5 73 #r (PCA) 27 6 5 [ A W bR e M) br 25 5 B0 - 58 2 (1) 75 FF 84 3 5 i
Jo o BLAb , 71652 R AR WA 10 WA 2 5 ST 491 1 P o 1A 9 A4k P S 36 1) g A4 AR B (RTV) 22 i) 4R
LR 5E FUAH IS ME (R =0.95, pfH=0.0003 ; 5 X IR EA R =0.89, p{H =0.00027 ; |¥]
1),
[0286] | 5E i R MR VI ZREHE H SVMAE A e 58 o L6 2 R A WFr e Wds 281 &, 2 (i A]
FH 6 4 PRI FR v A 26 I8 B IR A A 1 0. 45604 27+FBXW2+0 . 337846 7CCND2-0 . 4809354
RHOU+0. 409029%CTBP2+0 . 3291529+WIF1+02926374*DKK 1+0 . 04662682, FH P 1] 52 {1 .7~ i
P2 TN A S B3 5 1 B 1 ) 5 L S s e 8 TN A T S 2 o b Ah , 43 AL ] #E O
AL %E R 2 0 (E L3RS A R T0 . SR H LR Bl 4 TN A I R, i AT
0. BIRIATLZR IR i Je 4 TR Ry o s B 3

S 63

T AR PN G UE T M AR AR 104
[0287]  FNANEAM ) L b Z 3% 8 OncoMed 8 P2 , 40 St 5] 1 B 3k 3R AT B 51) 40 7
%N FLIE R Z20MP-B29 ., OMP-B71 ,OMP-B84 ,OMP-B90 . UM—-T02 5 UM-T06 . f A 3L fIF ik , {1
FH6 PR AR AR 1 FR 25 1 2 L2 43 B LA TR IX 28 g -2 A S FZD 344 OMP-18R5 5 4%
BRI A A 6IT BB CILELS) o [RIB , 75 Q0 S i ] 1 i ads (99955 A4 P S iR A A 28 o P A 1%
AR (WL 6AZF) o ans il 1 a BTkt , 7035 M4 AR 2 Fh 1 “F I B3 R SR AR T 5542
B A A BRI (14 B A K AT OMP—18R5 -5 S8 AZ B 1) 28 A5 S 7 . 28 8 s g A A 4100 1] 1 i
Je AR YR 4 AL TN R IR N S PR A 1 45 SR B 45 R TR 3.

%3
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i Ie g 7 73 FFENE | HEMA T W L
OMP-B29 ER+PR+HER2- | 0.3344 -0.5928 TRME | TRNE
OMP-B71 ER+PR+HER2- | 0.9897 1.6789 HRME | HkNE
OMP-B84 ER+PR+HER2- | 0.4324 ~0.4002 TRME | TRNE
OMP-B90 TNBC 0.8152 0.492 HRME | HkNE
UM-T02 TNBC 0.4387 ~0.3972 TRME | TRNE
UM-T06 ER+PR+HER2- | 0.1385 -1.0778 TRME | TRNE
[0288] W 3PN , 7 A FLIE IR 15 2 10 S5 2 2R FH 6.3 R AR A0 b i A 2 8 FH P 5 4L B 43
e IR hbIR
St 46114

6.5 R AL VAR IO Db 25 (1) B AT ZEFAG
[0289] A=W bRiC MbR 25 10 BRAT Z2PT 458 SONARIE A WP 10 Whs 28 2 00 A e B3 1)
RFELL 91 o 62 R AE AR I AR 22 AEHER2 [ M (HER2-) e = B M L3 (TNBC) e T v () AT 2R
FAHE HH K 6 2 TR AR AR I8 W AR 2 R T AN A Ak ] B L TS B B B A TA
Cremoux200 1 £ 420 RIL & H A 226 2R B HIAT Tymetrix UL33plus2filfEF], 451454
HER2- 281 44HER2+955 i , Hi i 51 44 TNBCHR A A 055 T-HER2—ZH HH Wang20 LI EHR 4 RIL S H
H11547 E AT Tymetrix U133plus2fllfe 1), 5579 4HER2- J 36 ALHER2+p3 i , HiH 28 44
TNBCY S 4 0 FE T HER2-H 1 . Prat20 1 0B HH 40 RV 8 H A 333 %9 T Agi Tent N LARRE
FI), £0.45 215 4HER2- A2 1 18 ZHER2+p5 i , Hi 57 & INBC & bk 0,45 T-HER2—42H 1 o A A B
1) AT AL SRS HE T B U A7 2 S A R R M REH 2 L TL# (col lapsing ) IREHH AR
FE DR o B DR SR 2 ) R IR B FR A EH B2 S A B DA A A B S SR R I AR R = i —
A FRAEAL o B I 2R3 2 37 ) SYMAR 2 4 FH T 40 8 A Al e < 3RS 4 L e il A
R (HLZE>0.5) I LL 41 RAR P 6 2L Rl AR b 1e AR 25 11 5
(02901 WP 7 s , 75 3/ H 4 40 v 1 6 228 [R) AR b e 0 s 25 1) TN B AT 2R AR AL (&Y
60 % ) o S TR INER WK 2 L BB G X S ZD B4R OMP—18R5 5 KA BE I H A 16T B I
N

S5

6. R AL AR 1L AT 25 () aPCRI L
[0291]  qPCRIMA FRZE A e LA I 58 IR 2 A Fh FBXW2 L CCND2, RHOU CTBP2 \WIF 1 B2 DKK 111 &
IS5 T BARE R A A T4 I mRNA ST BB T o 72 il 514 SR 70 R B 84 5
(FF) S Z8 4 /R Ty AR [ 52 1) 7 5 A 1 (FRPE ) A4 SRR A HEAT ) BR RS A 3610 DU P 3 %
ST SARET FEE I SAREE RINT RAFTA P30 5™ 237 J7 1) YA F HL B A
FhrAEAL , BHEETOP1 (1 #h F 4B 1) L GUSB (B~ 4 FE 17 BRI ) - SDHA (BRHIER 2 &0 ) A PUML
(pumiliolAlJEHI1) .

x4
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sl g
A H 5 SEQ ID NO
4
iE R El | SEQ ID
GCTGTCTCTGATCCGCAAGC
4 NO:62
| B % 5l SEQ D
CCND2 GACGGTGGGTACATGGCAAAC R
4 NO:63
SEQ ID
B4 CCTTCATTGCTCTGTGTGCCACCGAC
NO:64
iE & 5l A SEQ D
ATCCGTGGGGAGACGCTG
# NO:65
e R E 5l SE 1D
CTBP2 CTCGAACTGCAACCGCCTG Q
W NO:66
~ SEQ D
HAT CCCGTGCGACCAAAGCCAATGAGG
NO:67
iE & 5] SEQ ID
GACCATTGACAACTACCAGCCGTA
W NO:68
B # 5] SEt D
DKK1 TGGGACTAGCGCAGTACTCATC Q
] NO:69
o , o _ SEQ ID
FAT TGCCGCACTCCTCGTCCTCTG ,
NO:70
JE @ g | | SEQ 1D
GCCAGTTATGATATTCTCAGGGTCA
# NO:71
FBXW2 _ ,
R 7 5l SEQ ID
AGCAGGGCAAAGATATCTCCAAA ,
4 NO:72
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o ; , SEQ ID
RAT AGACTCCTGAGATAGCAAACTTGGCCT V
NO:73
i o SEQ D
CCCACCGAGTACATCCCTACTG
7] NO:74
IR & §] , SEQ D
RHOU1 CAGTGTCACAGAGTTGGAGTCTCA
4 NO:75
N SEQ ID
K45t CGCCCATCCACAGACACCACCG
NO:76
iE E 7] SEQ 1D
GTTCCAAAGGTTACCAGGGAGAC
vl NQ:77
v R % 5l SE D
WIF1 GTTGGGTTCATGGCAGGTTCC Q
4 NO:78
SEQ 1D
AT CCAGGCTCGCAGACAGGCTTTGAAC NG

[0292]  qPCRE T H 181 F MRE HE FL b5 IR 3R 43 (10 S RNA AT o Il 8 it RS USCER I 57,
B BRIE A R I 4% 47 T —80 °C EL 31 73 BIRNA . S RNA Z3 HE 408 il 32 7o 72 2 F) I RNeasy 41 4 1k 7R 12
& (Qiagen,Valencia CA,PN#74704)#HX, H a1 f# FHTissuelyzer) i DNase [4bHE . 7E
Bioanalyzer 2100(Agilent,Santa Clara,CA) FRG4RNA, ##IARNASE B (RINE>6.0)  FTH
RNAEL 5 A260/A280LE>1. 8.

[0293] qPCRFLL =D BRI N34T . B o6, cDNAR H HRNAS R, fE Ff WiApplied
Biosystems User Bulletin 279 A BIBENL 7S 5 AE . TagMan it FHPCRFVE 5457 (Applied
Biosystems,Foster City,CA.Cat#4304437 % 4326708) FARYE Hillid e 7 H T )5 42qPCR)%
N, HE PR IR B R GG S (Ct) JiiE H =H (triplicate) K BLIE o G FA I 18 &
BN e A5 5 ks s 5 75 G PR 2 CHE S FE At bR EE AL PR 1) B B b o 75 A
FEHRCt R VY A 2228 B R K CUEL N BA AR HE AL o 18 S PP AR AELAE A1) 6 2% R AR 22 I 28 b
A Ct R IR TS5,

%5
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FBXW2 CCND2 RHOU CTBP2 WIFL DKK1
OMP-B&4 0.8425 12,5125 46775 1.0775 16.4025 52575
OMP-B71 | 0.98375 14.52375 | 6.46875 008875 | 4.56875 1.14375
OMP-B59 | 0.83875 2.67375 6.43875 0.6012 4.00375 107888
OMP-B86 | 24725 115125 2.5425 1.3275 40.8825 1.1125
OMP-B39 1.03 1254 1.4 2.225 2.045 6.365
OM;BQO 1175 6.955 6.87 1535 17.535 10.87
OMP-B94 | 1.67375 1.52875 5.95375 1.56875 9.34875 437875
OMP-B40 1.03 16.455 6775 0.73 16.455 14.985
OMP-B29 1.445 13.63 6.425 0695 | 13.63 4.185
OMP-B60 1.6725 14.7775 6.9825 04775 | -0.8025 8.6775
C””§5890 0.75875 1418375 | 578875 0.13875 15.54375 10.7388
S UMSTO6 | 119875 | 11.51875 427875 1.34375 §.87375 6.26375
OMP-B44 1.61 11765 4755 0505 7.225 9,61
UM-T02 2255 | 13215 4.195 1.075 16.125 4225
UM-T3 167625 | 1258625 5.83625 0.20125 1621625 417125
OMP-B34 | 0.08625 0.58625 6.21125 0.53125 902125 | 0.06125
UM-PE13 0.925 15.185 4.055 07 | 15.185 6.62
UM-TOL | 220375 | 1511375 | 644375 01062 | 1511375 | 151138

[0294] 3| 5 & 1 45 HH 6 3 PR [ g PCRINA 7= A= 14 £l s 1) 2 R AE AL R A IS & 7E 5 31X
e e -5 B B BB 2 B A B A (AN SR T AR B SN BE SRR SRk
[0295] N 1 figt sk Adk P o 1) S Tt 497 % STt 7 =RAN A U BH 7R I B T 45 Mo T4 55 (1) 42
TREC ARG HH A UIRE AN R B H R N A 1 R RS S EH A
[0296]  ARSCHT 51R I Fr A A FF SCHR &R J LRI G R B LS T e By N b ab, o
WA T A FESCER B RIECL R E 22 250 B B R BA S T NN .
[0297] AU FREI T .

OMP—18R5EE #£CDR1 (SEQ ID NO:1)

GFTFSHYTLS

OMP—18R5EE #£CDR2(SEQ ID NO:2)

VISGDGSYTYYADSVKG

OMP—18R5E #£CDR3(SEQ ID NO:3)

NFIKYVFAN

OMP—18R5%% %#£CDR1 (SEQ ID NO:4)

SGDNIGSFYVH

OMP—18R5%% #£CDR2(SEQ ID NO:5)

DKSNRPSG

OMP—18R5%% #£CDR3(SEQ ID NO:6)

QSYANTLSL

OMP—18R5 8 4 7] A [X Z AL 2 )7 51 (SEQ 1D NO:7)
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EVQLVESGGGLVQPGGSLRLSCAASGFTFSHYTLSWVRQAPGKGLEWVSVISGDGSYTYYADSVKGRFTISSD
NSKNTLYLQMNSLRAEDTAVYYCARNF IKYVFANWGQGTLVTVSS

OMP—18R5 454 n] A [X Z AL 8 )7 51 (SEQ 1D NO:8)

DIELTQPPSVSVAPGQTARTSCSGDNIGSFYVHWYQQKPGQAPVLVIYDKSNRPSGI PERFSGSNSGNTATLT
ISGTQAEDEADYYCQSYANTLSLVEGGGTKLTVLG

A R 2R ) TINS5 8 B OMP—18R5 B 84 5 L #7571 (SEQ 1D NO:9)

MKHLWEFLLLVAAPRWVLSEVQLVESGGGLVQPGGSLRLSCAASGETFSHY TLSWVRQAPGKGLEWVSVISGD
GSYTYYADSVKGRFT I SSDNSKNTLYLQVNSLRAEDTAVYYCARNF IKYVFANWGQGTLVTVSSASTKGPSVFPLAP
CSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEPAVLQSSGLYSLSSVVTVPSSNFGTQTY TCNVDHKPS
NTKVDKTVERKCCVECPPCPAPPVAGPSYFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVQENWY VDGVEVHNAK
TKPREEQFNSTFRVVSVLTVVHQDWLNGKE YKCKVSNKGLPAPTEKT I SK TKGQPREPQVY TLPPSREEMTKNQVSL
TCLVKGFYPSD T AVEWE SNGQPENNYKTTPPMLDSDGSFFLY SKLTVDKSRFQQGNVFSCSVMHEALHNHY TQKSLS
LSPGK

B ) JE 2% 1) TS 5 7 B OMP-18R5 42 BE 2 £ 2 /7 1 (SEQ 1D NO:10)

MAWALLLLTLLTQGTGSWADTELTQPPSVSVAPGQTARTSCSGDNIGSFYVHWYQQKPGQAPVLVIYDKSNRP
SGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYANTLSLVFGGGEVQLVESGGGLVQPGGSLRLSCAASGETES
HYTLSWVRQAPGKGLEWVSVISGDGSYTYYADSVKGRETTSSDNSKNTLYLQMNSLRAEDTAVYYCARNF TKYVFAN
WGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLASSGLYSLS
SVVTVPSSNFGTQTYTCNVDHKPSNTKVDK TVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVL TVVHQDWLNGKEYKCKVSNKGLPAPTEKT T SKTKG
QPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDTAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHY TQKSLSLSPGK

A E TGS 7 PRI OMP-18R6 #2845 Z 12 )7 51 (SEQ 1D NO:12)

DIELTQPPSVSVAPGQTARTSCSGDNIGSFYVHWYQQKPGQAPVLVIYDKSNRPSGI PERFSGSNSGNTATLT
ISGTQAEDEADYYCQSYANTLSLVFGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWK
ADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEK TVAPTECS

ANE TGS P AFZDIFri 45 MR /2 F7 51 (SEQ 1D NO:13)

QQPPPPPQRQQSGQQYNGERGT SVPDHGYCQPTSTPLCTDTAYNQT IMPNLLGHTNQEDAGLEVHQFYPLVKV
QCSAELKFFLCSMYAPVCTVLEQALPPCRSLCERARQGCEALMNKFGFQWPDTLKCEKFPVHGAGELCVGQNTSDKG
T

ANE TGS P AFZD2Fri 45 My i /2 F7 51 (SEQ 1D NO:14)

QFHGEKGI STPDHGFCQPTSIPLCTDIAYNQT IMPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMY
APVCTVLEQATPPCRSTCERARQGCEALMNKFGFQWPERLRCEHFPRHGAEQT CVGQNHSEDG

ANE TGS I AFZD3Fri 45 My iR /2 F7 51 (SEQ 1D NO:15)

HSLFSCEPITLRMCQDLPYNTTEMPNLLNHYDQQTAALAMEPFHPMVNLDCSRDFRPFLCALYAPTCMEYGRV
TLPCRRLCQRAYSECSKLMEMFGVPWPEDMECSRFPDCDEPYPRLVDL

ANE TG 5 5 5 B9 NFZDARr i 25 3 L 1 Fv 51 (SEQ 1D NO:16)

FGDEEERRCDPIRISMCQNLGYNVTKMPNLVGHELQTDAELQLTTETPLIQYGCSSQLQFFLCSVYVPMCTEK
INTPTGPCGGMCLSVKRRCEPVLKEFGFAWPESLNCSKFPPQNDHNHMCMEGPGDEEV
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ANE TGS 0 AFZD5Fri 45 My iR 2 F7 51 (SEQ 1D NO:17)

ASKAPVCQE I TVPMCRG IGYNLTHMPNQFNHD TQDEAGLEVHQFWPLVE I QCSPDLRFFLCSMYTPTCLPDYH
KPLPPCRSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEVLCMDYNRSEATT

ANEFIE S FF0ANFZD6 Fridh )il MR 75 (SEQ 1D NO: 18)

HSLETCEPT TVPRCMKMAYNMTFFPNLMGHYDQST AAVEMEHFLPLANLECSPNTETFLCKAFVPTCTEQTHY
VPPCRKLCEKVYSDCKKL IDTFG IRWPEELECDRLQYCDETVPVTFDPHTEFLG

ANEFIE S FFANFZDT Frigs il MR 75 (SEQ 1D NO:19)

QPYHGEKG I SVPDHGFCQPTSTPLCTDTAYNQT ILPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSM
YAPVCTVLDQATPPCRSLCERARQGCEALMNKFGFQWPERLRCENFPVHGAGE T CVGQNTSDGSG

ANEFINE S T AFZD8 Fridh#)Ila E MR 75 (SEQ 1D NO:20)

ASAKELACQEI TVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVE I QCSPDLKFFLCSMYTPICLEDY
KKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTT

ANEFIE S FF0ANFZD Fri g i)l MR 75 (SEQ 1D NO:21)

LETGRFDPERGRGAAPCQAVE T PMCRG IGYNLTRMPNLLGHTSQGEAAAELAEFAPLVQYGCHSHLRFFLCSL
YAPMCTDQVSTPTPACRPMCEQARLRCAP IMEQFNFGWPDSLDCARLPTRNDPHALCMEAPENA

ANEFINE S FFIRIAFZDLIO Fri%h i L8 5% (SEQ 1D NO:22)

TSSMDMERPGDGKCQP TE TPMCKDTGYNMTRMPNLMGHENQREAA TQLHEFAPLVEYGCHGHLRFFLCSLYAP
MCTEQVSTP TPACRVMCEQARLKCSP TMEQFNFKWPDSLDCRKLPNKNDPNYLCMEAPNNG

AFZD1E /11642227 (SEQ D NO:23)

CQPISIPLCTDIAYNQT IMPNLLGHTNQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAPVCTVLEQALPPCR
SLCERARQGCEALMNKFGFQWPDTLKCEKFPVHGAGELC

AF7ZD2E R:M439% 150(SEQ D NO:24)

CQPISIPLCTDIAYNQT IMPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLEQATPPCR
STCERARQGCEALMNKFGFQWPERLRCEHFPRHGAEQIC

AF7ZD3E 5284 133(SEQ D NO:25)

CEPITLRMCQDLPYNTTFMPNLLNHYDQQTAALAMEPFHPMVNLDCSRDFRPFLCALYAPTCMEYGRVTLPCR
RLCQRAYSECSKLMEMFGVPWPEDMECSRFPDC

AF7ZDAE %484 161(SEQ 1D NO:26)

CDPTRT SMCQNLGYNVTKMPNLVGHELQTDAELQLTTETPLIQYGCSSQLAFFLCSVYVPMCTEK INTPIGPC
GGMCLSVKRRCEPVLKEFGFAWPESLNCSKFPPQNDHNHMC

AF7ZD5% /334 147 (SEQ 1D NO:27)

CQEITVYPMCRG IGYNLTHMPNQFNHDTQDEAGLEVHQEWPLVE IQCSPDLRFFLCSMYTPICLPDYHKPLPPC
RSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEVLC

AF7ZD6E /244 129(SEQ D NO:28)

CEPITVPRCMKMAYNMTFFPNLMGHYDQS T AAVEMEHFLPLANLECSPNIETFLCKAFVPTCIEQTHVVPPCR
KLCEKVYSDCKKLIDTFGIRWPEELECDRLQYC

AFZDTE 494 160(SEQ D NO:28)

CQPISIPLCTDIAYNQTILPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLDQATPPCR
SLCERARQGCEALMNKFGFQWPERLRCENFPVHGAGEIC
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AF7ZDSE 354 148(SEQ 1D NO:30)

CQEITYPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVE IQCSPDLKFFLCSMYTPICLEDYKKPLPPC
RSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLC

AF7ZD9Z R M£39% 152(SEQ D NO:31)

CQAVETPMCRG IGYNLTRMPNLLGHTSQGEAAAELAEFAPLVQYGCHSHLRFFLCSLYAPMCTDQVSTPTPAC
RPMCEQARLRCAP IMEQFNFGWPDSLDCARLPTRNDPHALC

AFZD10% 3 #4344 147 (SEQ 1D NO:32)

CQPTETPMCKDTGYNMTRMPNLMGHENQREAA TQLHEFAPLVEYGCHGHLRFFLCSLYAPMCTEQVSTPTPAC
RVMCEQARLKCSP IMEQFNFKWPDSLDCRKLPNKNDPNYLC

ANE IG5 BN FZDSFr i 2546 1802 B 1 v 51) (A2 544 ) (SEQ IDNO:33)

ASAKELACQEI TVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVE I QCSPDLKFFLCSMYTPICLEDY
KKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDL

ATgGi FclX (SEQ 1D NO:34)

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCYVVDVSHEDPEVKENWYVDGVEVHNAK TKPRE
EQYNSTYRVVSVLTVLHQDWLNGKE YKCKVSNKALPAP TEKT T SKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVK
GFYPSDTAVEWESNGQPENNYK TTPPVLDSDGSFFLYSKLTVDK SRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

ATgGi FelX (75 5:44) (SEQ 1D NO:35)

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCYVVDVSHEDPEVKENWYVDGVEVHNAK TKPRE
EQYNSTYRVVSVLTVLHQDWLNGKE YKCKVSNKALPAP TEKT T SKAKGQPREPQVY TLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN-
VFSCSVMHEALHNHY TQK SLSLSPGK

ATgGi FclX (SEQ 1D NO:36)

KSSDKTHTCPPCPAPELLGGPSVFLEPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDG VE VHNAK TK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVYTLPPSRDEL TKNQVSLTC
LVKGFYPSDT AVEWESNGQPENNYK TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLS
PGK

ATgGi FclX (SEQ 1D NO:37)

EPKSSDK THTCPPCPAPELLGGPSVELEPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKFNWY VDG VEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKE YKCKVSNKALPAPTEKT T SKAKGQPREPQVY TLPPSRDELTKNQVSL
TCLVKGFYPSDT AVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDK SRWQQGNVFSCSYMHEALHNHY TQKSLS
LSPGK

ATgGs FclX (SEQ ID NO:38)

CVECPPCPAPPVAGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAK TKPREEQR
NSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPTEKT I SK TKGQPREPQVY TLPPSREEMTKNQVSLTCLVKGFY
PSDTAVEWESNGQPENNYK TTPPMLDSDGSFFLYSKLTVDK SRWQQGNVESCSYMHEALHNHY TQKSLSLSPGK

FZD8-Fc P S AA54F03 2 5 1% /77 41 (LTINS 5 /5 31) (SEQ 1D NO:39)

ASAKELACQEI TVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVE I QCSPDLKFFLCSMYTPICLEDY
KKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTGRADK THTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAK TKPREEQYNSTYRVVSVLTVLHQDW
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LNGKEYKCKVSNKALPAPTEKT T SKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-FcAB 54454F16..54F 17 .54F 18.54F23 . 54F 25 . 54F27 .54F29 . 54F31 }, 54F 347 I 1%
A (NG 5 7 51)) (SEQ 1D NO:40)

ASAKELACQET TVPLCKG IGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVE IQCSPDLKFFLCSMYTPICLEDY
KKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTKSSDK THTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFENWY VDGVEVHNAKTKPREEQYNSTYRVVSYLTVLHQDW
LNGKEYKCKVSNKALPAPTEKT T SKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-FcA8 54454F19.54F20.54F24 ,54F26 . 54F 28 . 54F30 . 54F32 . 54F 34 }2 54F 35 I iR
FE3) (CRTAE 5 7%1) (SEQ ID NO:41)

ASAKELACQET TVPLCKG IGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVE IQCSPDLKFFLCSMYTPICLEDY
KKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCYVVDYSHEDPEVKENWYVDGVEVKNAK TKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPTEKTI SKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYK TTPPVLDSDGSFFLYSKLTVDK SRWQQGNVESCSYMHEALHNHY TQKSLSLSPGK

TG TP IFZD8-F AR S AR5AF03Z AL R 7 51 (SEQ 1D NO:42)

MEWGYLLEVTSLLAALALLQRSSGAAAASAKELACQE T TVPLCKG IGYNYTYMPNQFNHDTQDEAGLEVHQEW
PLVETQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMD
YNRTDLTTGRADK THTCPPCPAPELLGGPSVFLEPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVY TLPPSRDELTKNQV
SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK SRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGK

TG TP IFZD8-F AR ARbAF 16 LR 7 51 (SEQ 1D NO:43)

MEWGYLLEVTSLLAALALLQRSSGAAAASAKELACQE T TVPLCKG IGYNYTYMPNQFNHDTQDEAGLEVHQEW
PLVETQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMD
YNRTDLTTKSSDK THTCPPCPAPELLGGPSVFLEPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVY TLPPSRDELTKNQV
SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK SRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGK

TG T TP RIFZD8-F AR FAk54F26 (SEQ 1D NO:44)

MEWGYLLEVTSLLAALFLLQRSPTVHAASAKELACQE T TVPLCKG IGYNYTYMPNQFNHDTQDEAGLEVHQEW
PLVETQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMD
YNRTDLTTEPKSSDKTHTCPPCPAPELLGGPSVELEPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQ
KSLSLSPGK

U559 P IIFZD8-Fc A 54454F28 (SEQ 1D NO:45)

MEWGYLLEVTSLLAALLLLQRSPFVHAASAKELACQE I TVPLCKG IGYNYTYMPNQFNHDTQDEAGLEVHQEW
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PLVEIQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMD
YNRTDLTTEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPYLDSDGSFFLYSKLTVDKSRWQQGNVE SCSYMHEALHNHYTQ
KSLSLSPGK

AWntl CigZ ¥ PABEX (aa 288-370)(SEQ ID NO:46)

DLVYFEKSPNFCTYSGRLGTAGTAGRACNSSSPALDGCELLCCGRGHRTRTQRVTERCNCTFHWCCHVSCRNC
THTRVLHECL

AWnt2 CigZF A BEX (aa 267-360)(SEQ ID NO:47)

DLVYFENSPDYCIRDREAGSLGTAGRVCNLTSRGMDSCE VMCCGRGYDTSHV TRMTKCGCKFHWCCAVRCQDC
LEALDVHTCKAPKNADWTTAT

AWnt2b CitZ A EEIX (aa 298-391) (SEQ ID NO:48)

DLVYFDNSPDYCVLDKAAGSLGTAGRVCSKTSKGTDGCE IMCCGRGYDTTRVTRYVTQCECKFHWCCAVRCKEC
RNTVDVHTCKAPKKAEWLDQT

AWnt3Cis £ E A FE X (aa 273-355) (SEQ ID NO:49)

DLVYYENSPNFCEPNPETGSFGTRDRTCNVTSHG I DGCDLLCCGRGHNTRTEKRKEKCHCIFHWCCYVSCQEC
IRTYDVHTCK

AWnt3a CitZ A EEIX (aa 270-352) (SEQ ID NO:50)

DLVYYEASPNFCEPNPETGSFGTRDRTCNVSSHG I DGCDLLCCGRGHNARAERRREKCRCVFHWCCYVSCQEC
TRVYDVHTCK

AWnt7a CitZ A BEIX (aa 267-359) (SEQ ID NO:51)

DLVYIEKSPNYCEEDPVTGSVGTQGRACNKTAPQASGCDLMCCGRGYNTHQYARVWQCNCKFHWCCYVKCNTC
SERTEMYTCK

AWnt7b CitZ A BEEIX (aa 267-349) (SEQ ID NO:52)

DLVYTEKSPNYCEEDAATGSVGTQGRLCNRTSPGADGCDTMCCGRGYNTHQY TKVWQCNCKFHWCCFVKCNTC
SERTEVFTCK

AWnt8a CitZ A EEIX (aa 248-355) (SEQ ID NO:53)

ELIFLEESPDYCTCNSSLGIYGTEGRECLQNSHNTSRWERRSCGRLCTECGLQVEERKTEVISSCNCKFQWCC
TVKCDQCRHVVSKYYCARSPGSAQSLGRVWFGVYT

AWnt8b CitZ A EEIX (aa 245-351) (SEQ ID NO:54)

ELVHLEDSPDYCLENK TLGLLGTEGRECLRRGRALGRWELRSCRRLCGDCGLAVEERRAETVSSCNCKFHWCC
AVRCEQCRRRVTKYFCSRAERPRGGAAHKPGRKP

AWntl0a CitZ ¥t BEEIX (aa 335-417)(SEQ ID NO:55)

DLVYFEKSPDFCEREPRLDSAGTVGRLCNKSSAGSDGCGSMCCGRGHNILRQTRSERCHCRFHWCCFVVCEEC
RITEWVSVCK

AWnt10b CitZ ¥t BEEIX (aa 307-389) (SEQ ID NO:56)

ELVYFEKSPDFCERDPTMGSPGTRGRACNKT SRLLDGCGSLCCGRGHNVLRQTRVERCHCRFHWCCYVLCDEC
KVTEWVNVCK

$23(SEQ ID NO:57)
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ESGGGGVT
$23L (SEQ ID NO:58)
LESGGGGVT

$:3L (SEQ 1D NO:59)

GRAQVT

$23L (SEQ 1D NO:60)

WRAQVT

$23L (SEQ 1D NO:61)

ARGRAQVT

CCND21IE[A] 5141 (SEQ 1D NO:62)
GCTGTCTCTGATCCGCAAGC
CCND2 S 1] 5147 (SEQ 1D NO:63)
GACGGTGGGTACATGGCAAAC
CCND24R %l (SEQ 1D NO:64)
CCTTCATTGCTCTGTGTGCCACCGAC
CTBP2IE (Al 5141 (SEQ 1D NO:65)
ATCCOGTGGGGAGACGCTG
CTBP2 7] 5147 (SEQ 1D NO:66)
CTCGAACTGCAACCGCCTG
CTBP24R%l (SEQ 1D NO:67)
CCOGTGOGACCAAAGCCAATGAGG
DKK11E [ 514 (SEQ 1D NO:68)
GACCATTGACAACTACCAGCCGTA
DKK1 [ 514 (SEQ 1D NO:69)
TGGGACTAGCGCAGTACTCATC
DKK14%t (SEQ 1D NO:70)
TGCCGCACTCCTCGTCCTCTG
FBXW2IE 4] 5147 (SEQ 1D NO:71)
GCCAGTTATGATATTCTCAGGGTCA
FBXW2 5 [5] 514 (SEQ 1D NO:72)
AGCAGGGCAAAGATATCTCCAAA
FBXW24#R4% (SEQ 1D NO:73)
AGACTCCTGAGATAGCAAACTTGGCCT
RHOUT IE[A] 5141 (SEQ 1D NO:74)
CCCACCGAGTACATCCCTACTG
RHOU1 S 7] 5147 (SEQ 1D NO:75)
CAGTGTCACAGAGTTGGAGTCTCA
RHOU14R%F (SEQ 1D NO:76)
CGOCCATCCACAGACACCACCG
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WIFLIE[ 5149 (SEQ 1D NO:77)
GTTCCAAAGGTTACCAGGGAGAC
WIF1 S 5149 (SEQ 1D NO:78)
GTTGGGTTCATGGCAGGTTCC
WIF1HR%EF (SEQ 1D NO:79)
CCAGGCTCGCAGACAGGCTTTGAAC
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[0001]

ol
iy BERMEERIZERA
L1200 SUntiERIPHTE X RTINS PR S B R
<1805 2293, 116PC02

{1407 To Be Assigned
<141 Herewith

<150¥  61/975,339
<15 2014-04-04

<150> 61/910,663
ClBLY 2013-12-02

<160> 79
<170>  PatentIn version 3.5

2100 1

<211x 10

212> PRI
Qi ALFH

K220
£223° I8R5 d%E (DRI

400> 1

Gly Phe Thr Phe Ser His Tyt Thr Leu Ser
1 5 10:

216>
Q2115
<2123 PRT
18 KITHRA

€20
<223 HHE CDRY

iod
5

e Rt nol

<406r 2

Val IleSer Gly Asp Gly Ser Tye The Tyr Tye Ala Asp Ser
L b 10

Gly

{2105 3

21> 9

€212 PRT
218y AL

220> _
€223 EBE CDR3

400> 3
Asn Phe: Tle Lys Tyt Val Phe Ala Asn
1 5

Iy 4
CANI

22125 PRI

Q13y NI
280y

€293 BRBE CDRL

A00r 4

(s

Val Lys
15
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[0002]

Ser Gly Asp #sn Tle Gly
1 5

<2103 B
<2I1x 8
<2127 PRT

<2l3r AU

200
(D237 BhbE

400> 5

€OR2

Ser Phie Tyr Val His

Lsp Lys Ser Asm Arg Pro Ser Gly
1

L2100 6
<ZLLz 9
<212 PRT

5

213 AT

220>
<223 Wk

A0 6

CDR3

Gln. Ser Tyr Ala. Asn Thr Leu Ser Leu
1 i

210> 7
<2llbe 118
<212» PRT

5}

G |

L2207

223> E PN AR B R e

400> 7

Glu Val Gln Lew Val Glu Ser

1

Ser- Leu Arg

Thr Lew Ser
35

Ser Val Ile
50

Lys Gly Arg
bh

Lei- Gla Met

Ala Arg Asn

Len Val Thy

115

@21 8

5

Let -Ser

20

TepVal

Ser Gly

Phe Thr

AsniSer

85

Phe Tle
100

Yal Ser

Cys

Arg

Asp

Tle
70

Leu

Lys

Ser

Ala

Gln
Gly
55

Ser

Arg

Gly

Ala

Ala

40

Ser

Ser

Ala

Val

Gly

DGO
(a3 Rer)

Pto

Tyr

Asp

Glu

Phe

105

10

Gly Leuw Val Gin
10

< G6lv Phe Thi Phe

Gly Lys Gly Leu
45

Th

o

Tyr Tyr Ala
60

Asn Ser LysAsn
75

Asp Thr Ala ¥al
90

Ala Asn Trp Gly

78

Pre

Ser
30

Glu T

Asp

Thr "

Tyr

Gln
110

Gly

15

His

Leu

Ty €

95

Gly

Gly

Val

+Val
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[0003]

84

Pro Pro

Ser Gly

Pro Gly

Ser Gly

55

Thr Leu

Cys. Gla 5

Lys Leu

Phe Leu

Lew Val

Lew Ser

Ser Gly

L211>» 108
<212y PRT
@213 AT
220>
<223 REAZRAERFA
<400> 8
Asp Tle Glu Lew The Glun
1 5
Thr Ala Arvg lle Ser Cys
20
His Trp Tyr Gln Gln Lys
35
Asp Lys Ser Asn Arg Pro
50
Asn Ser Gly Asn Thr Ala
65 70
Asp Glu Ala Asp Tyr Tyr
85
Val Phe Gly Gly Gly Thr
100
<2107 9
<211 AB3
212> PRT
Qe AL
<2205 ,
223 EREERTY
{220»
<2215 MISC_FEATURE
222> (1?..&19)h
223> TS
Apos 9
Met Lys His Leu Trp Phe
1 5
Val Leu Ser Glu Val Gln
20
Pro. Gly Gly Ser Leu Arg
35
Ser-His Tyr Thr Leu Ser
50
Glu Trp Val ‘Ser Val Tle
b5 7
Asp Ser Val Lys Gly Arg

Phe Thr

Ser

ASp

25

GIn

Tle

Thr

Thr
105

Leu

Glu

25

Cys

Arg

Asp

Ile

Val

10

Asn

Ala

Pro

Lle

Tyr
90

Val

Leu

19

Ser

Ala

Gln

Gly

Ser
96

Lle

Bro

Glu

Ser

H

Ala

Lew

Val

Gly

Ala

Ala

Ser

5

Ser

79

¢ Val Ala: Pro: GLy. Gln

15

Gly Ser Phe Tyr Val
30

Val Leu Val Ile Tyr
45

Arg Phe Ser Gly Ser
60

Gly Thr Gln .Ala Gld
80

Asn Thr Lew Ser Leu
95

Gly

Ala Ala Pro Arg Trp
15

Gly Gly Tei Val Gln
30

Setr Glv Phe Thr Phe
45

Pra Gly Lys Gly Leu
60

Tyr- Thr: Tyr Tyr Ala
80

Asp Asn: Ser- Lys Asn
95
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[0004]

Thr:

Tyr

Gln

Val

145

Ala

Ser

Val

Pro

Lys

225

Val

Phe

Pro

Val

Thr

305

Val

Pro

Val
385

Leu

Tyr

Gly

130

Phe

Leu

Trp

Leu

Ser §

210

Pro

Glu

Leu

Glu

GIn

250

Lys

Let

Lys

Lys

Ser

370

Lys

Tyr

Cys

The

Pro

Gly

Asti

len

195

Ser

Leu

100

Ala

Leu

Leu

Cys

Ser

180

Ser

Asn

Asn

vs Pro

Phe

Val

275

Phe

Pro

Thit

Val

The
355

Arg

Gly

Pro

260

Thr

Asn

Arg

Val

Ser

340

Lys

Glu

Phe

Gln

Arg

Val T

Ala

Leu
165

Gly

Ser 6

Phe

Thr

Pro

245

Pro

Cys

Trp

Glu

Val
325

Asa 1,

Gly

Glu

Tyr

Het

Asn

Pro
156

Val

Ala

Gly

Lys

230

Cys

Lys

Val

Tyr

Glu

310

His

Gln

Met

Pro
390

Asn

Phe

= Vil

135

Cys: S

Lys

Leu

v Leu

The
215

Val

Pro

Pro

Val

Val

295

Gln

Gl

Gly

Pro

Thir

375

Ser

Ser

Tle
120

Thr

Tyr

200

Gl

Asp

Ala

Val

280

Asp

Phe

Agp

Leu

Arg

360

Lvs

Asp

Leu
105

Lys

- ber

~ Arg

Tyr

Ser

185

Sex

Thr

Lys:

Pro

Asp
265

Asp

Gly

Asn

Trp

Pror

345

Glu

Asn

lle

Avg

Tyr

Ala

Ala

Ser

Ser Thr

Phe
170
Gly

Leu

Thr

Pro -

250

Thr

Val

Val

Ser

Leu

330

Ala

Pro

Ala

155

Pro

Val

Ser

The

Glu

1. Phe

Thr

140

Ser

Glu

His

Ser

Cyg A

220

I Gla

Leu Met

Ser
Glu
Thr
315
Asn

Pro

Gin

80

His

Val

300

Phe

Gly

1le

Val

1 Ser

380

Glu

Asp

Ala

125

Lys

Glu

Prio

Thi

Val
205

Ile

Glu

285

Arg

Lys

Glu

Tyr

365

Leu

Trp

Thr

110

Asn

Gly

Ser

Val

Phe

190

Val

Val

Lys

r Pro

Ser

278
Asp
Asn
Val
(RS RE
Lys
350
Thr

Thr

Glu

Ala

Val

Trp 61

Pro

Thir

Pro

Thi

Asp

Pro

Ala

Val

Ty

335

Thr

Leu

Cys

Ser

Ser

Ala
160

 ¥Val

Ala

Vail

His

s Cys

240

Val

Thr

Glu

Lys

Tys

Ile

Pro

Leu

Asn

400
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[0005]

Gly Gln Pro Glu Asn !

405

Asp. Gly Ser Phe Phe

Trp: Gla Glu
435

His Asn His
450

<210 10

21 232
212> PRT
<213
€220
223>

220>
221>
£222>
223>

<400 10

Met. Ala Trp

Ser’ Trp. Ala

Pro Gly GIn
38

Phe. Tyr Val
50

Val Tle Tye
65

Ser Gly Ser

Glne Ala Glu

Leuw Ser Leu
115

Pro Lys Ala
130

Lew Gln Ala
145

Pro. Gly: Ala

NI

420

Gly

Tyt

Ala
Asp

20

Tht:

Asp

Asn

Asp

160

Val

Ale

Asn

Val

Asni

Thr

MISC_FEATURE
(D..(19)
BOlE 5 A

Ala

Trp

Lvs

Ser

85

Gl

Phe

Pro

Lys

Thr
165

Ley

Val

Gln

BRI H

Leu.

Glu

Arg

Tyr

Ser

70

Ala

Gly

Ser

Ala

150

Val

Tyt

Tyr

Phe

Lys: S

455

Leu

Leu

Gln
55

Asn

v Asn

Asp

Gly

Val

135

Thir:

Ala

Lys

Ser:

Set
440

Leu

Thi

& Ser

44

Gln

Arg

Thr

Ty

Gly

120

Thr

Leu

Trp

Thr

Lys
425

Cys

- Leu

Thy

Gln

34

£,

Cys: §

Lys

Pro

Ala

Leu

Val

Lys

Thr
410

Leu

Leu
10

Pro

Pro

Ser

Thr
90

v Cya

Lys

Phe

Ala
170

Pro

Thr

v Val

r Leu

Leu

Pro

~ Gly

Gly

Gly
75

Leu

Gln S

Leu

Pro

s Leu

155

81

Pra

Val

Met

Ser
460

Thr

Ser

Asp

Gln
60

Tle

Thr

Th

Pro

140

Ile

Set S

Met

Asp

His

445

Pro

Lew Asp Ser

Lys
430

Glu

Gly

In Gly

Val

Asri

45

Ala

Pro

Tle

Tyr

Vel

125

Ser

Ser

Setr

30

Ile

Pro

Glu

Ser

Ala

110

Leu

ser

Asp

= Pro

415

Ser

Ala

Lyvs

Thr
15

Val
Gly
Val

Arg

Gly
95

Asw

Gly

Glu

Phe

Val 1

175

Arg

Leu

Ala

Ser

Leu

Phe

80

Thr

Gln

Glu

Tyt

160

Lys
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[0006]

Ala. Gly Val Glu Thr

180

Ala Ala Ser Ser Tyr

195

Are Ser Tye Seér Cys

210

The ¥al Ala Pro The

225

<210»
<2115
212>
L2137

<2200
223

<400

Gl Val

1

5]
&
&

Thr

Ser

Lys

65

Leu

Ala

Leu

Leu

ek
e
SIN-Gh

Ser

Ser

= Leir

Leu

Val

50

Gly

Gln

Ate

Val

Ala

130

Leu

Gly

Ser

Phe

11
444
PRT

ALFFA|

Thr

Leu

Gin

Glu

230

Thr

Ser

Val

215

Cys

Pro

Leu

200

Thy

Serr

Ser Lys Gln Ser Asn

185

The Pro Glu. Gln Trp

His Glu Gly Ser

AETUIME B A S E R4

11
Gln

Atg

Ser

3b

Lle

Arg

Met

Asn

Thr

115

Pro

Val

Ala

Gly

Gly

Lew Val
Leu Ser
20

Tep Val
ser Gly

Phe Thr

Ksiv Ser
85

Phe 1le

100

Val Ser

Cys Ser

Lys Asp

Lew Thr
165

Leu Tyr
180

Tht Gl

Glu

Cys

Ser: Gly Gly

Ala

Arg Gl

Asp

Tle
70

Leu .

Lys T

Ser

Arg

Tyr

150

Ser

Thi

Gly
55

Ser

Ala
Ser
135

Phe

Gly

Lett §

Tyt

Ala
Ala

40

Ser

Ala
Val
Ser
120
Thr

Pro

Val

Thr

Ser

25

Preo

Tyr T

-~ Asp

Glu

Phe

105

Thr

Ser

Gla P

His

Ser
185

Cys

Gly
10

Gly

Asn

Asp

90

Ala

Lys

Glu

Pro

Thr

70

Val

Asn

Lieu

Phe

Lys

Ty

Ser

78

The

Asn T

Gly

Ser

Yal

155

Phe

Val

Val

82

220

Val

Thr

Gly

Tyr
60

Lys A

Ala

Pro

Thi

110

Thr

Pra

Thr

Asp

205

The

Gln

Len
45

Ala

Val

y Gly

Ser

125

Ala

Val

Ala

Val

His

Asn
190
Lys

Val

Pro
Set
30

Glu

Asp

1 Thr

Tyr

G 1n
110

Val

Ala

Ser

Val

Pro

190

Lys

Lys Tyr

Ser His

Glu Lys

Gly Gly
15

His Tyr
Tep Val
Ser Val
Leu Tyr
Tyr Cys
95

Gly Thr
Phe Pro
Leuw Gly
Trp Asn

160

Lew Gla
175

Ser Sek:

Pro Ser
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[0007]

Asn

Pro

225

Pro

Th

Arg
Val
305

Ser

Lys

filu

Phe

Glu
385

Phe

Gly

Tyr

The
210
Pro
Pro
Cys
Trp
Glu
290
Val
Asn
Gly
Glu
Tyr
370
Asn
Phe

Asn

Thr

210>
@il
212

{213

<2207
$223»

400>

1

195

Lys

Cys

Lys

Val

Tyr

278

Gla

Hig

Gln

Met
355

Pro

Asn Ty

Leu

Val

Gln

435

2

213
PRT
AT

Val

Pro

Pro

Val

260

Val

GIn

Gln

Gly

Pro

540

Thr

Ser

Tyt

Phe: §

420

Lys

Asp

Ala

Lys

245

Val

Asp

Phe

Asp

Leg

Arg

T

Asp

Ser
405

Ser

Lys

Pro

230

Asp

Asp

Gly

Asn. S

Trp

310

Pro

Glu

Asn

Tle

Thr

390

Lys

 Lys

Leu

Thr

215

Pra

Thr

Val

Val

Ala

Pro

Gl

Leu

Ser

Ser

200

Val

Val

Leu

Ser H

Gla
280

The

a: Asn

Pro

Gl

Val
360

: Val

Pro

Thr

Val

Leu
440

Glu

Ala

Met

Phe. |

Gly

Lle

Yal
345

Ser

Glu T

Pro

val

Met

425

Ser

Arg
Gly
Tle
250

Glu

Hig

Lys
Glu
330

Ty

Leit

Met

Asp
410

Lys

Pro

235

Ser

Asp

Asn: /

¢ Val

Glu
315

Lys

Thi

Thr €

Glu

Leu
395

Lys

Cys
220

eyt Val

Arg

Pro

¥al ¢

300

Tyr

Thr

Leu

Ser
380

Asp

Ser

His Glu Ala

Pro

AETG = A B R R R R A

1

P

A

Gly

Lys

Thr

Glu v

Tle

Pro

5 Leu

365

Asn

Ser

At

Lei

Val

Phe

Glu

et

Pro Glu

Val

s Cys

Ser

Pro

350

Gly

Asp

Trp

His
430

Lys

Leu

Lys

GIn

Gly

Gl
415

Asn 1

Cys

Phe
240

Val

1 Phe

Pro

The

Val

320

Thy

Arg

Gly

Pro

Ser

400

Gln

Asp: Ile Glu Lew Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln

1

5

10

83

15
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[0008]

Thr Ala Arg 1le Ser Cys
20

His Trp Tyr Gln Gln Lys
35

Asp Lvs Ser Asn Arg Pro
a0

Asn Ser Gly Asn Thr Ala
5

Asp Glu Ala Asp Tyr Tyr
85

Val Phe Gly Gly Gly Thr
100

Ala Pro Ser Vil The Leu
115

Asn Lys Ala The Leu Val
130

Val Thr Val Ala. Trp Lys
145 150

Glu The The Thr Pro Ser

165

Ser” Tyr Leu Ser Let Thr
180

Ser Cys Gln ¥al Thr His
195

Pro- Thr Glu Cys Ser
210

210y 13
211 151
<2125 PRT
L1y KTIFF

2202

Ser Gly. Asp Asn 1le Gly
9

&

Pro Gly Gln Ala Pre Val
40

Ser Gly Ile Pro Glu Arg
55 60

Thr Leu Thr I'le Ser Gly

Er

Gys Gln: Ser Tyr Ala. Asn
90

Lys Leu Thr Val Teu Gly
105

Phe Pro Pro. Ser Sex Glu
126

&ys Lew Tle Ser Asp Phe
135 144

Ala Asp Ser Ser Pro Val
155

Lys Gln Ser Asn Asn Lys
170

Pro Gli Gla Tep Lys Set
185

Glu Gly Ser Thr Val Glu
200

2235 AE PSSR Sde BB rn

400> 13

Gln Gln Pro Pro Pro Pro
1 5

Asn Gly Glu Arg Gly ITle
20

Ile Ser Tle Pro Leu Cys
35

Pro Asn Len Leuw Gly His

Pro. Gin Gln: Gln Gln Ser
10

Ser Val Pro Asp His Gly
25

Thr Asp Ile Ala Tyr Asn
40

Thr Asn Gln Glu Asp Ala

84

Ser

Leu

Phe

Thr

The

Gln

Gl

125

Lys

Tyt

Lys
205

Gly

Tyr

Gln

45

Gly

Phe
30
Val

Ser

Gln

Leu.

Pro
110
Leu
Pro
Ala,
Ala
Arg
190

Thy

Gln.

Cys
30

Thy

Ley

Tyr

Ile

Gly

Ala

Ser

95

Gln

Gly

Gly

Ala

175

Ser

Val

Gln T

15

Gln

Ile

Glu

Val

Tyr

Ser

Glu

&0

Leu

Ala

Ala

Ala

Val

160

Ser

Tye

Ala

Pro

Met

Val
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[0009]

50

His Gln
65

Phe: Phe

Ala Leu

Gl Ala

Cys: Glu
130

Asn. Thr
145

<2107
211>
2127
213>

<220>
223>

<400

&In Phe

P

GlLn: Pro
Ile Met
Glu Val
Leu Arg
65

Gl Gln

Leuw Arg

Gly Gln
130

<2102
<211

Phe

Leu

Pro

Leu

115

Lys

Ser

14
136
PRT

Tye: Pio Len
T0

Cys Ser Met
85

Pro. Cys Atg
100

Met Asn Lys

Phe Pro Val

Asp Lys Gly
150

AR

oh

Val

Tyt

Ser

Phe

His

135

Thr

Lys ¥al Gin

Ala Pro. Val

90

Leu Cys Glu

105

Gly. Phe Gln

120

Gly Ala Gly

Arg:

Trp

Glu

60

Ser

Thr

Ala

Pro

Leu
140

BETNE S FAMRr i SR BRI

L

Tle

Pro

His

Phe

Ala

Glu

15

121

212> PRT

is Gly Glu Lys

5

Ser Ile Pro
20

Asn Lou Leu

Gin. Phe Tyr

Phe: Leu Cys
70

Lle Pro Pro
85

Ala Leu Met
100

Gl His Phe

s Ser Glu

Gly

Lew

Gly

Cys

Asn

Pro

Asp
135

Te

Cys

His

40

Leu

- Met

Atg

Lys

Arg

120

Gly

SKer

Thir
2F

The
Yal
Tyt
Ser
Phe
105

His

Tle

10

Asp

Asn

Lys

Ala

Ile

90

Gly

Gly

Pra

Tle

Gln

Val

Pro

75

Cys

Phi

Ala

85

Asp

Ala 1

Glu

Gln

60

Val

Glu

Gln

Gl

Ala

Val

Are

Asp

125

Cys

His

Tyt

Cys

Arg

Trp

Gln
125

Glu

Leu

Gln
110

Thr:

Val

Gly

Asty

Ala

Ser

Thr

Ala

Prp
116

Tle

Leu
Glu
95

Gly

Leu

Gly

Phe
15

Glo
Gly
Pro
Yal
Arg
95

Gla

Cys

Lys

80

Gln

Cys

Lys

Gln

Cys

The

Gl

Leu

80

Gln

Arg

Val
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[0010]

2137

£220>
@23

<4007
His Ser

1

Lew. Pro

Gln Gln

39

Pro 1le
65

Cys Gln
Val Pro
Gl Pro

<2100
<2112
2L
2137

2207
223>

£400>
Phe Gly
1

Cys Gln
His: Gl

Let. 1le
50

Val Tyr
65

Cys: Gly

A

0
<
=2

RETEUE 5P alie . S MRE R

15

Leu Phe: Ser
5

Ty Asn: The

9
2

Thr Ala Ala
35

Cys Ser Arg

Cys Met Glu

Arg Ala Tyr
85

Trp Pro Gli
100

Tyr Pro Arg
118

16

131

PRT
AT
AT
16

Asp Glw Glu G
5

Asn Leu Gly
20

¢ e Glne The

35

Gln Tyr Gly

Val Pro Met

Gly Met: Cys
85

Lys Glu: Phe Gly Phe

100

Cys

Thr

Leu

Ty
70
Ser

Asp

Leu

Tyr A

Asp
Cys
Cys
70

Leu

Ala

Glu

Phe

Ala

Phe

55

Gly

Glu

Met:

Yal

Arg

Ser
55

Thr

Trp

Pro Ile
Met Pro
Met Glu
40
Arg Pro
Arg Val
Cys Ser
Glu Cys
105

Asp Leu
120

Arg Cys
Val Thr

25
Glu Leu

Ser G&in

Glu Lys

~¥al Lys

Pro Glu
105

Thr

1o

Asn

Pro

Phe

Thr

Lys

90

Ser

Asp
10

Lys ¥

Gln

Leu

fle

Arg

90

Ser

Leu

Leu

Phe

Leu

Leu
5

Arg

Ley

His

Lys

60

Pro

Leu Met

Arg

Pro

Tet

Gln

Asn

5

Arg

Leu

86

Phe

SERIFFeL SHRE R

Ile

Pro

Thr

Phe
60

Asn

Met

Asti

Pro

45

Ala

Cys

Glu

Pro

Arg

Asn

Phe

= Pro

Glu

Cys

Cys

His

30

Met

Leu

Atg

Met

Asp
110

T1e

Leu

30

Phe

Leu

1le

Pro

Ser
110

Gln

15

Tyr
Val
Tyr
Arg
Pbe

95

Cys

Ser
15

Val
Th
Cvs

Gly

Val
95

Asn

Ala

Leu

80

Gly

Met

Gly

Pra

Ser

Pro

80

Leu

Phe
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[0011]

Pro Pro Gln Asn Asp His Asn His Met: Cys Met Glu Gly Pro Gly Asp

Glu 6lu
130

<210
<2115
<2123
<2133
220>
L2203
400>

Ala Ser
1

Gly Ile

Thr Gln

Glu. Lle
50

The Pro
63

Ser Val
Tyr: Gly
Leta Gly

Ala Thr
130

<210
<211»
<2125
213>

€220
293>

£400>
His Ser

Met Ala

Gl Ser

115 120
Val

17

131
PRT
NI
TS S 3P ) AFZD5
17

Lys Ala Pro Val Cys Glu

5
GLy Tyr Asm Leuw Thr His
20
Asp Glu Ala Gly Lew Glu
35 40
Glo Cys: Ser Pro Asp Leu
55
Ile Cys Lew Pro Asp Tye
70
Cys Glu Arg Ala Lys Ala
85
Phe Ala Trp Pro Glu Arg
100

Arg Asp Ala Glu Val Leu
115 120
Thr

18

127
PRT
NI
A SIS G F1 I AFZD6

18
Leuw Phe Thr: Cys Glu Pro
5

Tyr Asti Met Thr Phe Phe
20

Ile Ala Ala Val Glu Met
35 40

125

Fri i i s IR 541

Glu
Met
25

Yal
Arg
His
Gly
Met
105

Cys

Fri
Ile
Pro
25

Glu

Lle Thr

10

Pro Asn

His Gln

Phe Phe

Lys Pro

5

5 Ser

Ser Cys

Met Asp

Val

Gln

Phie

Leu

60

Leu

Pro

Asp

Tyr

Pro Met

Fhe #Asn
30

Trp Pro

45

Gys Ser

Pro Pro

Leu Met

Arg Leu
110

Asn Arg §

125

SRR AR A

Cys Arg
15

s Asp

Leu Val

Met Tyr

Cys Arg
80

Arg Gln
95

Pro Val

Thr Val Pre Arg Cys Met Lys

10

15

Asn Leu Met Gly His Tyr Asp

30

His Phe Leu Pro Leu Ala Asn

87

45
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[0012]

Leu

Pro

65

Cys

Ile

Glu

Glu

50

Thi

Glu

Arg

Thy

210>
211>
212>
213>

220>
223>

<AD0>

Gln Pro Tyr His

1

Cys

Thr

Leu

Gla

65

Leu

Gl G

Arg

Yal

Gln

Tle

Glu

n0

Lew

Asp

Leu

Cys Ser

Cys Ile

Lys Val

Trp Peo
100

Val Pro
115

19
138
PRT
NI

g Tl

19

Pro [le
20

Leu Pro
35
Val His

Arg Phe

Gln Ala

v Cys Glu

100

Arg Cys
115

o
a

Pre
Glu
Tyr
85

Glu

Val

Gly
5
Ser
Asn
Gln
Phe
Tle
85

Ala

Gly Gln Asn The

130

<210>
211>
212>

213

>

£220>
<2232

<400»

20
131

PRT
AN LR

Asn

Gln
70

Ser

Glu

Thr

Glu

1le

Leu

Phig

Leu

70

Pra

Leu

Asn

Ser

Tle
55

Tle
Asp

Leu

Phe

Lys
Pro
Leu
Tyr
55

Cys

Pro

Met

Asp

135

Glu

His

Cys

Glu

Asp
120

FFAIHARZDT

Gly

Leu

Gly

40

Pro

Ser

Cys

Asn

Pro

120

Gly

AEHEE 5 P AAFZDS

20

Thr

Val

Lys

Cys

105

Pro

Fri

1le

5

LCys

25

His

Leu.

Met

Arg

Lys

105

Val

Ser

Fri

Phe Leu Cys Lys

60

Val Pro Pro Cys

5

Lys Leu Ile Asp

90

Asp Arg Leu Gln

His The Glu Phe

AR

Ser Val
L0

Thr: Asp

Thr Asn

Yal Lys

Tyr Ala

75

Ser Liéu
90
Phe Gly

His Gly

Gly

BEE AT

88

Pro

Tie

Gln

Val

Preo

Cys

Phe

Ala

125

Asp

Ala

Glu

45

Gln

Val

Glu

Gl

Ala

Arg

The

Ty
110

Leu

Hi's

Ty

30

Asp

Gys

Cys

Arg

Trp

110

Gly

Phe
Lys
Phe
95

Cys

Gly

Gly
1b

Asn
Ala

Ser

Thy

Ala

95

Peo

Ile

Val
Lou
30

Gly

Asp

Phe

Gln

Gly

Pro

Val

80

Arg

Gl

Cys
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[0013]

Ala Ser
1

Lys Gly

Asp: The

Val Glu
50

Tyr Thr
65

Arg Ser

Gln Tyr

Glu Gln

Leu Thr
130

<210
<21Lx
212>
<213
{220
2237

<400>

1

Cys Gin

The Arg

Ala. Glu
50

His Leu
65

Gla Val

Arg Led

Asp. Ser

Ala

Tle

Gln

35

Pro

Val

Gly

Gly

115

Thr

21
137
PRT

Lys Glu

51 Boss

Gly Tyr
20

Aep Glu

Gln Cys 8

Ile Cys

Cys Glu

85

Phe Ala

100

Asn Pro

AT

Leu

Asn

Ala

Let

70

Arg

Tep

Asp

Ala

Tyt

Gly

Glu

Ala

Pia

The

Cys

Thr

Leu
40

- ASp

Asp

Lys

Asp

Leu
120

AN B AR ZD9

21

Ala

Met

35

Leu

Arg

Ser

Arg

Leu

Val Glu

20

Pro Asn

Ala Glu

Phe. Phe

Tht' Pro
85

Cys Ala

100

Asp €ys

Len Glu Tle Gly Arg Phe
: 5

Lle

Leu

Phe

Leu

70

Ile

Pro

Ala

Asp

Pre

Leu

Ala
)

Cys

Pro

Tl

Arg

Pro

Met

Gly

40

Pro

Set

Ala

Leu

Gln

Tyr

25

Glu

Leu

Tyr

Ala

Arg
105

Cys

Fri

Glu

His

Leu

Cvis

Glu
105

Pro

Glu

10

Met

Val

Lys

Lys

Gly

90

Met

Met:

SR T

10

Arg

Tht

Val

Pyt

Arg

bo

Gln

Thr

Ile Thr

Pre Asn

His Gln

Phe Phe

60

Lys Pra
5
Cys Ala

Arg €ys

Asp Tyr

Gly 1le

Ser Glu

Gln Tyr

60

Ala Pre
5
Pro Met

Phe Asn

Arg Asn

89

Val

Gln

Phe

45

Leu

Leu

Pro

Asn
125

Gly

Gly

45

Gly

Met

Cvs

Phe

AsD

Pro. Lel

Phe

30

Trp

Cys

Pto

Led

Arg

110

Arg

Avg Gly Arg Gly Ala

Ty

a0

Glu

Cys

Cys

Gl

Gly
110

Pro

Asn His
Pro Leu
Ser Met
Pro Cys

80

Met Arg
95

Leu Pro

Thr Asp

Ala Pro
15

Asn Leu

Ala Ala

His Ser

Thr Asp
80

Gln Ala
95

Trp Pro

Hig Ala
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115 120 125

Let Gys Met Glw Ala Pro Glu Asn Ala
130 135

WO 22
<2115 134
9195 PRI
213y NI

290
€223> ANETIMESFRREA BZDL0 Fri s i FEH

<4005 22
Ile: Ser Ser Met Asp Met Glu Arg Pro Gly Asp Gly Lys Cys Gln Pro
1 5] 10 15

ILle Glu Ile Pro Met Cys Lys Asp Ile Gly Tyr Asn Met Thr Arg Met
20 2 30

Pro- Ast Leu Met Gly His Glu Asn Gln: Arg Glu Ala Ala IleGla Léu
35 40 45

His Glu Phe Ala Pro Leu Val Glu Tyr Gly Cys His Gly llis Leu Arg
50 55 60

Phe Phe Leu Cys Ser Lea Tyr Ala Pro Met Cyg The Glu Gln Val Ser
65 70 75 80

[0014] Thr Pro- 1le Pro-Ala Cys Arg Val Met Cys Glu Glm Ala Arg Lew Lys
85 90 95

Crs. Ser Pro Lle Met 6lu Gln Phe Asn Phe Lys Trp Pro Asp Ser Leu
100 105 110

Asp- Cys. Arg Lys Leu Pro Asn Lys Asn Asp Pro Asn Tyr Leu Cys Met
115 120 125

Glu Ala Pro Asn Asn Gly
130

2107 23
Qlix 112
09 PRY
<213:  NITJRH

£220>
223> ARZDL EHET116-227

L4p0> 23

Cys- Gla Pro Ile Sex lle Pro Leu Cys Thr Asp Ile Ala Tyr Asn Gln
1 15} 10 15

The Tle' Met Pro Asa Leg Lew Gly ‘His Thy Asn Gln Glu Asp Ala Gly
20 25 30

Lew Glu Val His Gla Phe Tyr Pro Leu Yal Lys Val Gln Cys Ser Ala
35 40 45

Glu Leu Lys Phe Phe Leu Cys Ser Met Tyr Ala Pro Val Cys Thr Val

90
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[0015]

50

oh

Leu Glu-Gln Ala Led Pro Pro

65

70

Gln Gly Cys Glu Ala Leu Met

88

Cys Arg

Asn: Lys

Thr Leu Lys Cys Glu Lys Phe Pro Yal

100

210y 24
@ur 112
{212 PRI
QIZF AT

<220
<223

-

<400

el
A

FZD2 S 1839150

Cyvs: Gla Pro Ile Ser lle-Pro
1

5

Thy Ile Met Pro Asn
20

Leu Glu Val His Gln
35

Gl Lew Arg Phe Phe

50

Lew Glu Gln Ala Tle Pro

65 70

Gl Gly Cys Glu Ala Lew

85

Arp Leuw Arg Cys Glu His
100

2107 25

<211 106

212> PRT

213y AR

2207

223> A PZD3 EERS2E-

400> 25
Cys Glu Pro Ile Thr
1 5

Thi Phe Met Pro Asn
20

Letw Ala Met Glu Pro

35

Asp Phe Arg Pro Phe

Leu

Phe

Len

Leu

Tvr

Cvs

55

Pea

Mot

is Phe

Leu

Leu

Phie

Leu

133

Arg

Leu

His

Leu

Gly

Pro
40

105

Cys

25

Leu

Ser Met

Cys

Asn

Pro

Met

Asn

Pro |
40

g Ala

Atg

Lys

Arg
105

Leu

His

Sar
Phe

90

His

Thr
10

Val
Tyr
Sef
Phc

90

His

Gln
10:
Tyr

Val

Tyr

Leu
75

Gly

Gly

Asp

7 Asn

Lys

Ala

Tle
75

Gly

Gly

Asp

Asp

Asn

Ala

91

60

Cys Glu

Phe Gln

Ala: Gly

Ile- Ala

Gin Glu

Val Gln

Pro. ¥al 4

60

Cys Glu

Phg Gln

Ala Glu

Leu Pro

Gln Gln

Lew Asp

45

Prao Ile

Arg

Trp

Glu
110

Arg

Trp

Gln
110

Ty

Thr

30

Cys

Cys

Ala: Arg
80

Pro Asp
95

Leu Cys

Asn Gln
15

Ala Gly

s Thr Vil

Ala Arg

8

Pro- Glu
95

Lle Cys

Asn- Thr
15

Ala Ala

Ser Arg

Met Glu
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[0016]

50

Tyr Gly
65

Ser Glu

oh

Arg Val The Leu Pro
T0

Cys Ser Lys Leu Met

85

Cys

Glu

60

Arg Arg Leu Cys Gln
5

Met Phe Gly Val Pro
90

Asp Met Glu Cys Ser Arg Phe Pro Asp Cys

€210
<211
<2122
<2132

<220
<223

<HO6
Cys Asp

1

Tht Lys

Leu Gln

Gln Teu

50

Lys Ile

Lys. Arg

Glu Ser

Met- Cys

210>
<Ly
212>
213>

<2202

22>
<400
Cys Gla

L

Thr His

100

2%
114

PRT
AT

A FZDA E H 548161

26

Pro Ile Arg Ile: Ser
5

Met Pro Asn Leu Val
20

Leu Thr Thy Phe Thr
3h

G1n Phe Phe Leu Cvs

55

Ast 1ler Pro Ile Gly
70

Arg Cys: Glu Pro Val

85

Leu Asn Cys Ser Lys
100

a7

115

PRT
NI

N FZD5 FHEIR 3147
27
Glu Tlte Thr Val Pre

5

Met Pro Asn Gln. Phe
20

Met

Gly

Pro

40

Ser

Pro

Leu

Phe

Met

Asn

105

Cys Glm Asn -Leu Gly
16

His Glu Lew Gin Thr
25

Leu Tle Glo Tyr: Gly
45

Val. Tyr Val Pro Met
60

Cys- Gly Gly Met Cys

Th

Lys. Glu Pho Gly Phg
90

Pro. Pre Gln Asn Asp
105

Cys Arg Gly Ile Gly
10

His Asp Thr Gln Asp

25

Leu Glu Val His Gln Phe Trp Pro Leu Val Glu Ile Gln

92

Avg: Ala Tyr
860

Trp Pro Glu
95

Tyr-Asn Val
15

Asp Ala Glu
30

Cys Ser Ser
Cys Thr: Glu

Led Ser Val
8

Als Trp Pro
95

His Asn His
110

Tyr- Asn Leu
15

Gl Ala Gly

30

Cys Ser Pro
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[0017]

Asp. Leu Arg Phe

Asp
65

Lws

Glu

Val

29

Tyr His

Ala Gly

Arg Met

Leu C¥s
115

<gr6r 28
<211y 106
<212 PRT

218>

<2200

<2237

<400> 28

Cys

I

Thr

Val

Asn

Gin

Ser

Gl

Glu Pro

Phe Phe

Glu Met G

39

1le Glu

5y

Lle His

Asp Cys

Leu Glu

L2HE 29
<21ix 112
212> PRT

2135

{2207

$223>

<ApGy 29

Cys: Gln Pro Tle Ser 1le Pro Leu Cys
1 =

Lys

Ser
100

KIEFH

Py
20

Thr

Val

Lys

ANTFEH

Phe Leu

Pro Leu
70

v Sek Pro

85

Cys Asp

Thr Val
s}

Asn Len

1. His Phie

Phe Len

Val Pro

70

Lys Leu
85

s Asp Arg

53

Cys

2b

Pro

Leu

Arg

A FZD6 FHEER24-129

Pro

Met:

Lew

Cys

ab

Pro

Tle

Lew

A FIDT FEIRA9-160

46

Ser

Pro

Met

Leit

Are €

Gly H

Pro .
40

Lys

Eys

Asp T

Gln

Met

Cys

Arg

Pro
105

Leu

Ala

Arg

Tyr
105

Ty

Arg

Gln
90

Val

Vet

(4]

Tyr

Ala

Phe

Lys

Phe

b

Cys

Thit:
Ser
75

Tyr

Leu

Lys

Asp

Asti

Val

Leu €

Gly

Pro

60

Val

Gly

Gly

Met:

Gln

Leu

Pro

60

Tle

45

Ile

Cys

Phe

Arg

Ala

Ser

Glu
45

Thy

Gl

Arg

Cvs

Glu

Ala

Asp
110

Tyr

Lys

Trp

Leu

Arg

Trp

95

Ala

5 SEr

Ile

Val

Pro
95

Ala
80

Pro

Glu

Met

a1 Ala

Glu
Tyr
80

Glu

Thi Asp Ile Ala Tye Asn Gln

10

15

Thr Tle Leu Pro Asn Leu Leuw &ly His Thr Asn Gln G6lu Asp Ala Gly

93
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[0018]

Leu
Glu
Leu
65

Gl

Arg

Gl

Leu

50

Asp

Gly

Leu

<210
211>
<212
£218>

<2207

K223

<400

Cys:

1

Thr

Leu

Asp

65

Lys

Asp

Leu

Gln

Tyr

Gl

Leu

h0

Tyr

Ala

<2107
<211
212>
$213»

€220>

{2237

3

<400

20

Val His
35

Arg Phe

Gln Ala

Cys Glu

Arg €ys
106

30

114

PRT
NTFF5

A FED8
30
Gla Tle

Met Pro
20

Val His
35
Lys Phe

Lys Lys

Gly Cys

- Met Arg

100

31
114
PRT
KITPH

GIn Phe Tyr

Phe Leu €yvs
55

Ile Pro Pro G

T0

Ala Lei Met A

85

Glu Asn Phe

BAHIRIS 148

Thr ¥al Pro
5

~Asn Gln Phe

Gl Plie Trp

Phe Leu Cys
bh

Pro Leu Pro
70

Ala Pro Teu
85

Cys Asp: Arg

A FID9 #9152

31

Pro
40

Ser

Pro

Leu

Asn

Pro

40

Ser

Pro

Met

Leu

Len

Met

Arg

Lys

Val
105

Cys

His
5 3ed
is)

Lew

Met.

Cys

Arg

Pro
105

Val

Tyr

Ser

Phe

90

His

Lys

10

Asp

Val

Tyr

Arg S

Gln
50

Glu

Lys

Ala

Leu €

5

Gly

Gly

G ly

Thr

Gl

Thi:

Tyr

Gla

Val

Pro

60

Phe

Ala

Tle

Gl

Ile

Fro

6

r Vil

Gly

Gly

Gln
45

Val

Gly

Asp

45

Ile

Lys

Phe

Asii

Gln €

Cys S

Cys

Arg

Trp

7 Glu

119

Tyr

Gla

30

Cys

Glua

Ala

Pro

118

Thr

Ala

Pro

98

Ile

Ksni
14

Ala

Leu

Arg

Trp

95

Asp

Val
Arg
80

Glu

Cys

Tyt

bly

- Pro

Glu
Ala
80O

Pro

The

Gvs Gln Ala Val Glu lle Pro Met Cys Arg Gly Ile Gly Tyr Asn Leu

94
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[0019]

1

Gln

bh

Arg

Asp

Leu

Arg Met Pro

20

(rlu Tew Ala

is Leu Atrg Pho

50

Val Ser Thy

Leu Arg Gys

Ser Leu Asp

100

Cys

ALY
Gtk 114
{2123 PRT
Q3 AL

{2202
23 A FZD1O

400> 32

Cvs
1

Thr

Tle

His

Asp

Leu

Gin Pre Ila

Arg Met Pro
20

Gin Leu His

35

Let Arg Phe
50

Val Ser Thr

¢ Leu Lys Cys

Ser Lew Asp

100:

<2107 33
<211» 129
212> PRT

Gl Phe Ala

Phe ‘Leu Cys
55

Pro lle Pro
70

Ala Pro. Lle

Cys Ala Arg

Gly His
25

Pra Lel

40

Ser Leu

Ale Cys

Met Gla

Lew Pro
105

R 147

Glu Ile Pro
5

Asn Leu Met
Glu Phe Ala

Phe Leu Cys
55

Pro 1le-Pro
T0

Ser Pro- Tle
85

Gys Arg Lyvs

Met €ys

Gly His

Pro Leu
40

Ser Leu
Ala Cys

Mel Glu

Len Pro
105

1o

Thr

Vil

Tyr

Arg

Glni

90

Thr

Lys

10

Glu

Val

Tyr

Arg

Gln

Q0

Asn

Ser Gln Gly

Gln “Fyr Gly

Ala

Pro

75

Phig

/\Y’g

Asp

Asn

Glu

Ala

Val

75

Phe

Lys

95

Pro
60

Met

Asn

Gln

Tyt

Pro

BO

Mot

Asn

Asn

45

et

Cys

Phe

Gly

Arg

Gly

15

Met

Cys

Phie

Asp

Gl
30

{ys
Cys
Glu

Gly

Pro
110

Tyr

Glu

30

£ys

Glu

Lys

Pro
110

L5

Ala

His

Thr

Gl

T
95

Ash
15

Ala

s His

Thr

Gl

Tep

gb

Asn

Ala
Ser
Asp
Ala
80

Pro

Ala

Met
Ala
Gly
Glu
Ala

80

Pro
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21 NP3

S2200 e -

€293 NEBINEEFANA FIDS Fel S9UME B (BRI
<4007 33

Ala Ser Ala Lys Glu Leu Ala Cys Gln Glu Tle Thr Val Pro Leuw Cys
1 ) 1o 15

Lys Gly 1le Gly Tyr Asn Tyr Thr Tyr Met Pro Asn Gln Phe. Asn His
20 25 30

Asp Tht Gln Asp Gli Ala Gly Let Glu Val His Gln Phe Trp Pro Leu
3b 40 45

Val Ghe 1le Gln Cys Ser: Pro Asp Leu Lys Phe Phe Leuw Cys Ser Meét
50 55 60

Tyr The Pro Tle Cys Leu Glu Asp Tyr Lys Lys Pro Lew ProPro Cys
65 70 5 80

Arg Ser Val Cys Glu Arg Ala Lys Ala Gly Cys Ala Pro Leu Met Arg
85 90 95

Gla Tyr Gly Phe Ala Tep Pro Asp Avg Met Arg Cys: Asp Arg Leu Pro
100 105 110

Glu Glo Gly Asn Pro Asp Thr Leu Cys Met: Asp Tyr Asn Arg Thr Asp
115 120 125
[0020]

Leu

cotgs 34
Q1 22
<9212> PRT
213> ALFA

<2205
223 A Igbl Fe X

ApOs 34
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
1 5 10 15

Gly Pro Ser Val Phe Let Phe Pra Pra Lys Pro Lys Asp Thi Leir Met
20 25 30

1le Ser ‘Arg The Pro Glu Yal Thr Gys Val Val Val Asp Val Ser His
35 40 45

Glu Asp Pre Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
50 55 60

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Glp Tyr Asn Ser Thr Tyr
b5 7 75 80

Arg Val Val Ser: Val Leu Thr Val Leu His Gln Asp Trp Leu.Asn Gly
85 90 95

96
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[0021]

Lys

Glu

Tyr

Leu

Tep

Val

Asp

Pro
225

Glu Tye

Lys Thr
115

Thr Led
130

Thr Cys

Glu Ser

Lew Asp

Lys Ser
195

Glu Ala
210

Gly Lys

2102 35
<2tle 227
212>  PRT

213

{220

2237

400> 35

Asp
1

Gly

Ile
Glu
Hig
65

Arg

Glu

Lys Thr

Pro Ser

Ser Arg
3

Asp Pro
50

Asn Ala

Val. Val

- Glu Tyy

Lys Thr

Tys

100

1le

Pro

Len

Asn

Ser

186

Avg

Leu

AT

A IgGl F

Val

Iy

&

The

Glu

Ser

Lys
160

I1le

Oys

7

Ser

Pro

Yal

Trp

His

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Val Ser Asn Lys

Ala

Arg

135

Gly

Pro

Ser

Gl

Lys

120

Asp

Phe

Glu

Phe

Gly
2006

s Tyr

c B R

The
5

Phe

Prog

Val

5 The

Ser:

Cys

Leu

Glu

Lys

Lys

70

Leu

Pro

Phe

Val

Phe
55

Pro

Thi

s Val

Ala

Pro

Pro

Thr

40

Asn

Arg

Val

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thy

Cys

Pt
95

.

Gys

Trp

Gli

Leu

Ser Asn

Liys

105

Gly

Gln

Let

Pro Se¢

Asn

170

Leu

Yal

Glri

Pro
10
Lys

Val

Glu
His
90

Lys

Gln

Ala Leu Pro

Pre

The

Tyr

Phe

Lys

Ala

Pro

Yal

Y Val

Gln

75

Gln

Ala

Pro

97

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser
220

Pro

Lys

Val

Asp
60

Tyr

Asp

Leu

Arg

Glu
125
Asn
Ilg
The
Lys
Cys
205

Leu

Glu

Asp

Asp

4h

Gly

Asn

Trp

Pro

Glu

Ala
110

Pro

Gln

Thr
Leu
190

Ser

Ser

Leu

Thr

20

Val

Val

Ser

Leu

Ald

110

Pro

Pro
Gln
Val.
Val
Pro
175
Tht

Val

Leu

Leu
15

Leu
Ser
Glu

The

Asn

95

Pro

Gln

Tle

Val

Ser

Glu

160

Pro

Val

Ser

Gly

Met

His

Yal

Tyl"

80

Gly

Ile

YVal
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[0022]

Ty The
130

Lew Thy
145

Trp Glu
Val Leu
Asp Lys
is Glu

210

Pro:- Gly

225

{2102
211>
<2120
42133

220>
{2237

LA

Lys Ser
1

Leu lieu
The Leu
Val Ser
Val Glu
65

Ser Thr
Leu. Asn

Ala Pro

Pro- Gln
130

115

Leu Pro Pro Ser

Cys Lew Val Lys
150

Ser Asn 6ly Gln
165

Asp Ser Asp Gly
180

Ser Arg Trp Gln
195

Ala Leu Tlis Ast His

Lys

36

230

PRT
KI5

A IgGl Fe X
36

Ser Asp Lys The
5

Gly -Gly Pro Ser

o
&

Met Tle Ser Arg
35

His ‘Gluw dsp Pro

Val His Asn Ala
70

Tyr Arg Val Val
85

Gly Lys Glu Tyr
100

Tle Glu Lys Thr
115

Val Tyr Thr Leu

Arg G

135

Gly

Pro

Ser

Gln

Val
Thi
Glu
55

Lys
Ser
Lys
Ile

Pro
135

Phe

Glu

Phe

Gly

200

Ty

is. Thir

Phe

Pro

40

Val

The

Val

Oys

Ser

120

Pro

Glu

Tyr

Asn

Phe

185

Asn

The

Cys

Leii

25

Glu

Lys

Lys

Let

Lys

103

Lys

Ser

Met

Pro

Asn

170

Let

Val

Thr

Lys
140

Ser Asp

155

Tyt

Tyr

Phe

Gln Ly

Pro

10

Phe

Val

Phe

Pra

Thr

90

Val

Ala

Arg

Pro

Pro

Thr

Asn

Arg

75

Val

Ser

Lys

Asp

98

Ser

Set €

Cys

Pra

Cys

Trp

60

Glu

Leu

Asn

Gly

Glu
140

Gln Val

e Ala Val

5. Thr

Pro

Val

45

Tyr

Glu

His

Lys

Gln

125

Leu

ThrPro
175

s. Len The

180

Ser Val

Ser Let S

Ala: Pre
15

s Prolys

30

Val Val

Val Asp

Glo Tyr

Gln Asp
95

Ala Leu
116

Pro Arg

Thr Lys

Ser

Glu

160

Pro

Val

Met

Glu

Asp

Asp

Gly

Asn

S0

Tep

Pro

Glu

Asn
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[0023]

Gln

145

Ala

Thr

Leu

Ser

Ser
223

Val Setr

Val Glu

Pro

Thr:

Val
210

Pro

Val
195

Met

Lew Ser

2107
211>
2125
213

220>
L223%

<400
Gl Pro Lys Ser
1

Pro

Val

Asp

65

Tye

Asp

Leu

Arg

Glu

s Asp

Asp
50

Gly

Asn

Trp

Pro

Glu
130

s Asn

Tle

37
232
PRT

NI

A TeGl Fe K

37

Leu

Thr

35

Val

Val

Leu

Ala

115

Pro

Gl

Ala

Leu: Tht: Cys

150

Trp Glu Ser

165

Val Leu Asp

180

Asp Lys Ser

His Glu Ala

Pro Gly Lys

Leu
Q
2

Leu

Ser:

Gli

- Thy

Asn

100

Pro

Gln

Val:

Val

Ser
5

Gly
Met

His

Val

Tyr

85

Gly

Val

Ser:

Glu

230

Asp

Gly
Ile
Glu
His
70

Lys
Glu
Tyt
Leu

150

Trp

Leu

Asn

Ser:

Arg

Leu

Lys

Pro

Ser

Asp

55

Asn

o Val

Glu

Thi

135

Thr

Glu

Val

Gly

Asp

Trp

200

Hig

Thi

Ser

Arg

4Q

Pro

Ala

Val

Tyr

Leu

Cys

Ser

Gln

Gly

185

Gln

Asn

His

Val

25

Thy

Glu

Lys

Ser

Lys

105

Lle

Pro

Leu

Asn

Pro
170

Ser

Gin

Thr

10

Phe

Pro

Yal

Thr

Val

90

Cys

Set

Pro

Val

Gly

v Phe

155

Glu

Phie

Gly

ig Tyr

Leu

Glu

Lys

Lys

75

Leu

Lys

Lys

Ser

155

Gln

99

Tyr

Asn

Phe

Asn

Thr
220

Pro

Phe

Val

Phe

60

Pro

Tht

Val

Ala

Arg

140

s Gly

Pro

Asn

Let

Gln

Pro
Pro
Thie
45

Asn
Arg
Val
Ser
Lys
125

Asp

Phe

- Glu A

Ser

Tyr

Tyr
190

.- Phe

Lys

Cys

Pro

30

Cys

Trp

Gl

Lien

Asn

110

Gly

Glu

Ty

Asp

Lys

175

Tle
160

Thr

Sef Lys

Ser

Prio

15

Lys

Val

Tyr

Glu

His

95

Lys

Gln

Leu

Pro

Asn

Cys

= Leu

Ala

Pro

Val

Val

Gln

80

Gln

Ala

Pro

Thi

Ser

160

Tyt
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Lys- Thy
Ser Lys

Ser' Cys
210

Ser- Leu
225

{2107
211>
(212>
{218

L2202
223>

<ABQ>
Cys Val
1
Val Phe
[0024]  Thy Pro
Glu Val
50
Lys: Thr
Ser Val
Lys Cys

Tle- Sev

Pro. Pro
130

Leu Val
145

Asn Gly

Ser Asp

165

Thy Pro Pro Val
180

Leu The Val Asp
195

Set Yal Met His .6

Ser Leu Ser Pro

230

38

224

PRT

AN T 5

K Igh Fe X
38

Glu. Oys Pro Pro

Leu Phe Pro Pro

Glu Yal Thr Cys
35

Gln Phe Asn Trp

Lys Pro Arg Glu

.

Leu Thr Val ¥al
85

Lys Val Ser Asn
100
Lys Thr Lys Gly

115

Ser Arg Glu Glu

Lys ‘Gly Phe Tyr
150

Gln Pro Glu Asn
165

61y Setr: Phie Phe
180

Leu

Val

Tyr

Gl

His

Met
135
Pro

Asn

Let

Asp

Ser

200

Ala

Lys

Pro

Pro

Val

40

Val

Gln

Gln

:Gly

n Pro

120

Thi

Ser

Tyr

Tyr

170

Ser Asp Gly Ser

185

Phe

Arg Trp Gln Glo Gly

Leu

Ala

Lys

25

Val

Asp

Phe

Asp

Ley

105

Arg

Lys

Asp

Lys

Ser
185

His

Pro

10

Asp

Asp

Gly

Asn

Trp

90

Pro

Glu

Asn

fle

Thr

170

Lys

Asn His
220

Pro Val
Thr Leu
Val Ser
Val Glu

60

Ser Thr
75

Len Asn
Ala Pro
Pro Gln
(:ln Val

140

Ala. Val
155

Thr Pro

Leu Thr

100

205

Tyr

Ala

Met

His

45

Val

Phe

Gly

Tle

Val

125

Ser

Glu

Pro

Val

Phe
190

Asn

Tht

Gl

Tle

30

Glu

i

Arg

Lys

Glu

110

Tyr

Leu

Trp

Met

Asp
190

175

Leu

Val

Gln

Fro

15

Ser

Asp

Asni

Val

Glu

95

Lys

Tha

The €

Glu

Leu
175

Tyr

Phe

Lys

Ser

Are

Pro

Ala

Val

80

Tyt

Thr

Teu

Ser
160

Asp

Ser:
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[0025]

Arg Trp Gln Gln Gly Asn Yal

195

Phe Ser- Cys Ser Val Met

260

205

Lew His Asn ‘His Tyr Thr Gln Lys-Ser lLeu Ser hLeu Ser

210

L2107 39
<211y 381
212> PRI

<2135

L2207

€223

400> 39

Ala Ser Ala.

1

Lys

Asp

Val

Typ

65

Arg

Gln

Gla

Leu

Ala

145

Pro

Yal

Yal

Gln

Gln

Gly Tle

Thr Gln

35

Glu Ile
50

Thr Pro

Ser ¥Val

Tyr Gly

Gin Gly
115

The Thr
130

Pro Glu

Lys Asp

Val Asp

Asp Gly
198

Tyr Asn
210

Asp Trp

AT

Lys Glu Leu

Gly
20

Asp

Gln

{lg

Cys

‘Phe

100

Asn

Gly

Leu

Thr

Yal

180

Val

Ser

Leu

5

Tyr

Glu

Cys

Cys

Glu

85

Ala

Pro

Atrg

Leu

Asn

Ala

Set

Leu

70

Arg

Trp

Asp

Ala

Gly
150

Leu Met

165

Ser

Glu

Thi:

Asn

His

Val

Tyr

Gly

215

Ala

Tyr

Gly

Pro

55

Glu

Ala

Pro

Thr

Ksp

135

Gly

Glu

His

Arg

215

Lys

Cys

Thy

Leu

40

Asp

Asp

Lys

Asp

Leu

120

Lys

Pro

o Ser

Asp

Asn

200

Val

Glu

Gln

Tyr

25

Glu

Leu

Tyr

Ala

Arg

105

Cys

Thr

Ser

Arg

Pte

185

Ala

Val

Tyr

Glu

Lo

Me

¥a,

Ly

Ly

GL

90

Me

Me

Hi

Va

Thr

17

Gl

Ly

Ser

t

1

]

S

y C

t

t

3

1

0

5

o7

Lle

Pro

His

Phe

Lys

75

Arg

Asp

Thr

Phe

155

Pro

Val

Thr

Yal

101

220

FIDS-Fec 288l BARDSE AR G

Thy

Asn

Gln

Phe
60

Pro

Ala

Cys

Tyr

Cys

140

Leu

Glu

Lys

Lys

Leu
220

His Glu Ala

Pro-Gly Lys

S

Val

Gln

Phe

Ly

Leu

Pro

Asp

Phe

Yal

Phe

Pro

205

Thr

s Val

Pro

Phe
20

Trp
Cys
Pra
Leu
Arg
110

Arg

5 Pro

Pro

Thr

Asn.

190

Arg

Val

Ser

Leu
5

Asni

Pro

Prio

Met

95

Leu

Thy

Cys

Pro

Cys

175

Trp

Glu

Teu

Asn

Leu

 Met

Cys

80

Arg

Pro

Asp

Pro

Lys

160

Yal

Tyr

Glu

His

Lys
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[0026]

295

Ala

Pro

Thr

Ty

305

Tyr

Phe S

Lew Pro

Arg Glu

Lys 4s

+ Asp: Tle

290

Lys. Thy

Ser Lys

rs Ser Leu

355

210> 40
211> 361
<242 PRT

218

220>

<2238>

Ala
1

Lys

Asp

Val

Tyr

Arg

&in

Glu

Ala

Pro
260

Ala

The

Leu

Ser
340

Set

A7

Pra Lle
245

Gln Val
Val Ser

Val Glu

Pro Pro
310

The Val A

Val Met

Lew Ser

Glu Lys

Tyr Thi

Leu Thy
280

Tep Glu

295

Val Leu

Asp Lys

Hig Glu

Pro Gly
360

Thi

Leu
265

Cys

Ser

ASD

Ser

Als

345

Lys

Ile 8

250

Pro

Leu

Arg
330

Leu

235

Pro

Val

Gly

Asp

315

Trp

His

Lys

Ser

Lys

Gln

300

Gly

Gln

Asn

Ala

Arg Asp

Gly |

285

Pro

Ser

Gln

Hig

5AF31, H SAFMEEEIFA CRHME S FAD
400> 40

Ser Ala
Gly Tle
Thr Gln
35

Glu Tle
50

Thr: Pro
Ser Val

Tyt Gly

Gln Gly
115

Lys
Gly

20

Asp

Gln

Cys
Phe
160

Asn

Glu Leu
5

Tyr Asn
Glu Ala
Cys: Ser
Cys. Leu

70

Glu Arg
85

Kla Trp

Pro Asp

Ala Cys

Tyr Thr

Gly Leu
40

Pro Asp

5B

Glu Asp

Ala Lys

Pro. Asp

Thr Leu
120

Gin

Tyr

25

Gla

Leu

Tyr

Ala

Arg

105

Cys

Glu
10

Vet

Val

Lys

Lys

Gly

90

Met

Met

1le
Pro
His
Phe
Lys
15

Cys

Arg

Asp

The

Asn

Gln

Phe

60

Pro

Ala

Cys

Tyr

102

Val

Gln

Phe

45

: Leu

Leu

Pro

- Asp

Asn
125

Lys

Glu

Phe

Gly

Tyr
350

FZD8-Fe Z5eih BAF16, HAFLT, B5AF1S, B54F23, 54125,

Pro

Phe

30

Trp

Cys

Pro

Leu

110

Arg

240
Gly Gla
253
Glu Teu
Tyr Pro
Asn Asn
Phe Leu

320

Asn Val

Thr Gln

24F2%,

Leu Cvs
15

Asn His

Pro- Let

Ser Met

Pro Cys

Vet Arg
95

Leu Pro

Thr Asp

54F29,
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[0027]

Leu

Ala

145

Pro

Val

Val

Glan

Gl

225

Ala

Pro

Thr:

Ser

Tyr
305

Tyr: S

Phe

Lys

Thr

130

Pro

Lys

Val

Asp

Tyr

210

Asp

Leu

Arg

Lys

Asp

290

Lys

Ser

Sér

210>
<2112
<212»
<213

220
223>

400>

Ala Ser Ala Lys G

1

Thr

Glu

Asp

Asp

Gly

195

Ast

Trp L

Pra

Glu

Asn

275

Ile

Thr.

Lys

Cys

Let

355

4]
563
PRT

Lys

Leu

Thr

Val
180
Val

Ser

Ala

Pro

260

Gln

Ala

Thr

Leu

Ser

340

Ser

NIFH

FID8-Fe A8tk 54F19, H4AF20, 54F24, BAF26, 5AF2S8, 54F30, 54F3Z,
BAF3A 1 BAFSSALEEI T CEMMAT S/

41

Ser:
Leu
Leu
165
Ser:
Glu
Thr
Asn
Pro
245
GIn
Val
Val
Pra
Thr
325

Val

Léni

5

Ser

Gly
150

Met

Val

Ty

Gly

230

Tle

Val

Ser

Glu

Pro

310

Met

Ser

Asp
135

Gly

Tle

is Glu

His

Arg
215

Lys

Glu

Tyr

Let

Trp

295

Val

Asp

His

Pro

Lys Thr His Thr

Pro

Asp

Asn

200

Val

Glu T

Lys

Thr

Thr

280

Glu

Leu

Lys

Glu

Gly
360

Ser:
Arg
Pro
185
Ala
Val
Tyr
Thr
Leu

265

Ser

Asp S

Ser

Ala
345

Lys

Val

Thr

170

Glu

Lys

Ser

Lys

1le

250

Pro

ys. Leu

Asn

Arg
330

Leu

Phe
155

Pro

Val ]

Tht

Val

Cys

235

Ser:

Pro

Val

Gly

e Asp

315

Trp

His

103

Cys

140

Leu

Glu

Lys

Leu
220

Lys

Lys

Ser

Lys

Gln
300

Gly 8

Gln

Asn

Pro

Phe

Val

s Phe

Pro

205

Thy

Val

Ala

Arg

Gly

285

Pro

Gln

His

Pro

Pro

Thr

Asn

190

Arg

Val

Cys

Pro

Cys
a5

Trp

Glu

Leu

Ser Asri

Lys

Asp

27

Phe

Gla

Phe

Gly

Tyr
350

Lu Leuw-Ala Cys Gln: Glu Ile The Val Pro
10

Gly

255

Glu

Tyt

Asn

Phe

Asn

335

Thr

Leu
i155)

Pro

Lys

160

Val

Tyr

Glu

His

Lys

240

Gin

Leu

Asn

Leu

320

Val

Gla

Cys



CN 105829547 A

FF

.l

3

28/43 7L

[0028]

Lys

Asp

Val

Tyr

65

Arg

Gln

Glu

Leil

Cys
145

Pro

Cys

Tep

Glu

S
NS
DT

Asn

Gly

Glu

Tyt

Asn

305

Gly

Thr 6

Glu

50

Thr

Ser

Tyr

Gln

Th

120

Pro

Lys

Val

Tyr

Gla

210

His

Lys

Gln

Leu

Pro S

250

Tle

Pro
Val
Gly
Gly
115
Th
Ala
Pro
Val
YVal
195
Gln

Grln

Ala

Prg

Thr
275

qc Tyt

Gly

o

Asp

Gln

Tle

Cys

Phe:

106

Glu

Pro

Lys

Val

L8

Asp

Tyr

Asp

Leu

Arg

260

Lys

Tyr

Glu

Cys

Cys

Glu

85

Ala

Pro

Pro

Glu

Asp

165

Asp

Gly

Asn

Tip

Pro

245

Glu

Asn

Lle

The

Asn

Ala

Set

Leu

70

Arg

Trp

Asp

Lys

Leu

150

Thr

Val

Val

Ser

Leu

230

Ald

Pro

Gln

Ala

The
310

Tyr

Gly

Pro
55

Glu

Ala L

Pro

Thr

Ser

135

Leu

Leu

Ser

Gl

Tht

215

Asn

Pro

Gln

Val

Val

295

Pro

Thr
Leu
40

Asp

Asp

Leu

120

Ser

Gly

Met

His

Yal

280

Ty

Gly

[le

Val

Ser

280

Glu

Fro

Tyr

Glu

Leu

Tyt

Ala

Arg

105

Lys

Aspr L

Gly

Ile

Glu

185

His

Arg

Lys

Glu

Tyt
265

Leu

Trp G

Val

Met:

Val

Lys

Lys

Gly ¢

90

Met

Vet

Pra

Ser

170

Asp

Asn

Val

Gl

Thr

Leu

Pro

His

Phe

Lys

75

Arg

Asp

Tht

Ser

155

'AI‘g

Pro

Alsa

Val S

Asti Gln Phe

Gln

Phe

60

Pro

Ala

Cys

Tyr

Hig

140

Val

The

Glu

Lys

Ty Lys

235

Tht

Leu

- Ser

Asp
315

104

1le

Prio

Leu

Asn

300

Setr

Phe

45

Leu

Leu

Pro

Asp

Phe

Pro

Val

Thr

205

Val

Cys

Ser

Pro

Val

285

Gly

Asp

30

Trp

Cys

Pro

Leu

Arg

11

st Arg

Cys
Leu
Glu
Lys
190
Lys
Leu

Lys

Lys

Ser /

276

Lys

Gln

Gly

Pro

Ser

Pro

Met

95

Leu

Thr

Pro

Phe

¥al

175

Pro

Thr

Val

Gly

Pro

Lieu

Met

Cvs

80

Pro

Pro
Pro

160

The

Arg

Val

Ser

240

Lys

Asp

Phe

Glu

¥ Phe

320
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Phe Leu Tyr Ser Lys Leu The ¥al Asp Lys Ser Arg Trp Gln Gln Gly
325 330 335

Asn. Val Phe Se¥ Cys Ser Val Met Hig Glu Ala Leu His Asn His Tyr
340 545 350

Thr GIn Lys Seér Leu Ser Leu Ser Peo Gly Lys
255 366

L2010 42

211s 388
212> PRT
Q18 ATF

<IB03
2% SRR EIDS Fe R SAPOIE AL BT

€400> 42
Met: 6lu Trp Gly Tyr Leu Leu Glu Val Thr Ser Leu Leu Ala. Ala Leu
1 5 10 15

Ala Leuw Leu Gln Arg Ser Ser Gly Ala Ala Ala Ala Ser Ala Lys Glu

20 25 30
Leu Ala Cys Gla Glu Ile The Val Pro Leu Cys Lys Gly Ile Gly Tyt
35 40 45

Asn- Tyr The Tyr Met Pro-Asn Gin: Phe Asn His Asp Thr Gln Asp Glu
50 55 60

[0029] , . .
Ala Gly Leu Glu Val His GlIn Phe Trp Pro Leu Val Glu Tle-Gln Cys
65 76 5 80

Ser Pro Asp Leu Lys Phe Phe Leu €ys Ser Met Tyr The Pro Ile Cys
85 90 95

Leu Glu Asp Tyr Lys Lys Pro Leu Pro Pro Cys Arg Ser Val Cys Glu
100 108 110

Arg Ala Lys Ala Gly Cys Ala Pro Leu Met Arg Glo Tyr Gly Phe Als
15 120 125

Trp Pro Asp Arg Met Arg-Cys Asp Arg Leu Pro Glu Glan Gly-Asn Pro
130 135 140

Asp Thr Leu Cys Met Asp Tyr Asn -Arg Thr Asp Leu Thr The Gly Arg
145 150 165 160

Ala Asp Lys Thy His Thr *Cys Pro Pra Cys Pro Ala Pro Glu Leu Leu
165 170 175

Gly Gly Pro Sers Val Phe Lew Phe Pro Prio Lys Pro Lys Asp. Thr Leu
180 185 190

Met: Tle Ser Arg Thr Pro-Glu Val The €ys Val Val ¥al Asp Val Ser
195 200 205

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu

105
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Val
225

Tyt A

Gly ]

Lle

Val

Ser

305
Glu
Pro
Yal
[0030]

Met

Ser

385

210

Glu

Tyr
290

Leu Tl

Trp

Val

Asp

Hig

370

Pro

42103
<2112
S
213>

€220>
<2237

<4007

Asn

- Val

s Glu

Lys
275

Thy

Glu

Leu

Lys

355

Glu

Gly

&fa

43

Ala Lys

Val Ser
245

Tyt Lys
260

Thr Tle

Lew Pro

¢ Gyg Leu

Ser Asn
Asp Set
34

Ser” Arg

Ala Leu

Lys

e}
js
o]}

The Lys Pro
230

Val Leu Thr

Cys Lys ¥Val

Ser Lys Ala
280

Pro: Ser Arg

295

Val Lys Gly

310

Gly Gln Pro

Asp.Gly Ser

Trp Gln Gla
360

His Asn His
375

Arg

Val

Ser:

265

Lys

Phe

Glu

Phe

345

Gly

Tyz

Gl

Leu

250

Asn

Gly

Glu

Tyr

Asn

330

Phe

Asn

Thr

Glu Gln
235

His Gln
Lys Ala
Gln Pro
Leu "The
300
Pro Set
315
Asn Tyr
Leu. Tyt

Val Phe

Gln Lys
380

Tyr

Asp

Ley

Arg
285

£

Asp

Lys

Ser

Ser

365

Ser

FITIIFID8-Fe 2SRk BAFIGEARITY]

Met Gl Tep Gly Tyr leu Leuw Glu Val
1 5

Ala Leuw Leu

Leu Ala Cys

35

Asn Tyr Thr

50

Ala Gly Leu

65

Gln Arg Ser Ser Gly Ala

20

25

Gln Glu Jle Thr Val Pro

40

Tyr Met Pro Asn Gln Phe

Glu Val His Gl Phe Trp
it}

55

The Ser Leu Leu

10

Ala Ala. Ala Ser

Leu Oys Lys Gly
45

Asn His Asp Thr

60

Pro Leu. Val Glu

75

106

Trp

Pro

270

Glu

Asn

Ile

Thr

Lys

350

Cys

Leu &

Ala

30

1le

Gln

Ile

Ser

Let

255

Ala

Pro

Gl

Ala

Thy

335

Leu

Ser

v Ala

15

Lys

Gly T

Asp

Gl

Thr
240
Fro
Gln
Yal
Val
320
Pro
Tht

Val

Len

Teu

Glu

Glu

Cys
80
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[0031]

Sar

Leu

Arg

Trp

Asp

145

Ser

Gly

Met

His

Val

225

Tye

Gly

Ile

Val

Ser

305

Glu

Pro

Val

Met

Pra

Glu

Ala

Pro

130

Thr

Asp

Gly

Ite

Glu

210

His

Arg

Lys

Glu

Tyr

290

Let

Trp

Val

Asp

His

370

Asp

Asp

Lys

115

Asp

Leu

Pro

Setr:

195

Asp

Asn

Val

Gly

LEys

275

The ]

Thit

Glu

Leu

Leu

Tyt

100

Ala

Arg

Cys

s Thr

Ser
180

Arg

Pro

Ala

Val

Tyr

26

Thy

Cys

Ser

Asp
340

s Ser

Ala

Lys

85

Lys

Gly

Met

Met

His

165

Val

Thr

Giu

Lys

Set

245

Lys

Ile

1 Pro

Leti

Asn

oF
25

Ser

Arg

Leu

Phe: Phe

Lys Pro

Cys Ala

Arg Cys

135

Asp Tyr
150
Thr Cys

Phe Leu

Pro-Glu

Val Lys

215

Thr Lys
230

Val Leu

Cys Lys

Ser Lys

Pro Ser
295

Val Lys
310

Gly Gln

Asp-Gly

Trp Gln

His -Ash

375

Leu Cys Ser

Leu
Pro

12

Asp

Pro
Phe
Val
200
Phe
Pro
Tht:
Val
Ala
280
Arg
Gly
Pro
Ser
Gln

360

His

Pro

105

Leu

Arg

Arg

Pro

Pro:

185

Thr

Asn

Arg

Val

Ser

265

Lys

Asp

Phe

Glu

Phe
345

Gly

Tyr

50

Pro

Met

Leu

Thr

Cvs

170

P

Cys

Trp

Leu
250
Asn

Gly

Glu

330

Phe

Thr

Met

Cys

Arg

Pro

Asp

155

Pro

Lys

Tyr

i Glu

235

Hig

Lys

Giln

Leu

Pro 5

315

Asn

Lew

Val

Gl

107

Tyr:

Arg

Gl

Glu

149

Leu

Ala

Pro

I ¥al

Val

220

Gln

Gln

Ala

Pro

Thr
300

Tyr |

Tyr

Phe

Lys 8

380

The

Ser:

Tyr

125

Gln

Thr

Pro

Lys

Val

205

Asp

Tyr

Asp

Leu

Arg

285

Lys

Asp

Ser

Ser
365

Pro

Val

110

Gly

Gly

Thr

Glu

Asp

190

Asp

Gly

Asn. S

Trp
Pro
270

Glu

Asn

The

Lys
350

Cys

Tle

95

Cys

Phe

Asn

Lys

Leu

175

Thi

Val

Val

Leu

255

Ala

Pro

Gln

Thr
335

Leu

Ser

i Ser

Ala

Pro

Ser

160

Leu

Leu

Ser

Thr

240

Asn

Pro

Gln

Val

- Val

320

Pro

Thr

Val

Leu
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[0032]

Ser Pro Gly Lys

385

<2107
211>
L2127
<2132

(220>
<228

400>

Met Glu Tep Gly

1

Phe- Leu

Lew Ala

Asn Tyr

50

Alu Gly
65

Ser Pro

Leu Glu

Arg Ala

Trp: Pro
130

Asp- Thr
145

Lys. Ser 5

Leu Leu

The: Leu

Yal Ser

210

Val Glu

Ser- Thr

Leu
Cys
35

Thr
Leu
Asp
Asp
Lys
115

Asp

Leti

Gly
Met
195
His

Val

Tyr

Gln

o
P

Gln

Tyr

Glu

Leu

Tyr

100

Ala

Arg

Cys

- Ksp

Gly

180

Glu

His

Atg

Ty Leu Leu Glu Val

3
Arg
Glu
Met
Val
Lys
85
Lys
Gly
Met
Met
Lys
165
Pro
Ser
Asp
Asn

Val

ser
Tle
Pro
His
70

Phe

Arg

Asp
150

Thi

Ser

Arg

Pio

Ala L

230

Val

Pro

Thr

Asn

55

Gl

Phe

Pro

s Ala

Lo ap]
«d

avg
T31A

Tyr

His

Val

Tle: Val
25

Val. Pro

40

Gln Phe

Phe Tip

Leu Cys

Lew Pro
105

Pro Leu

120

Asp Arg

Asn Arg T

Thr Cys

Phe Leu
185

The Pro Glu

Glu
215

Ser

200

Val Lys

Thr Lys

Val. Leu

Thr

10

His

Leu

Asn

Pro

Ser

90

Met:

Leu

Pro

17

Phe

Val

Phe

Pro

Thr

Set

Ala

Cys

His

Leu

fiil

Met

Arg

Pro

Pro

Thi

Asn

Arg

235

Val

108

Leu

Ala

Lys

Asp

60

Val

Tyr

hrg

Gln

Glu
140

sp -Leu

Pro

Cys

Trp

220

Glu

Leu

Leu

Ser

Gly

45

Thr:

Glu

The

Ser

Tyr

125

Gln

Thr

s Pro

Lys

Gl

Ala Ala
15

Ala Lys

Tle Gly

Gln Asp

Tle Glu

Pri. Tle
95

Val Cys
110

Gly Phe
Gly Asn
The-Glu
Ala. Pro

175

Pra Lys
180

| Val ¥al

¢ Val Asp

Gln “Tyr

5 Gln Asp

Leu

Glu

Tyr

Gl

Cys

50

Cys

Glu

Ala

Pro

Pro

160

Glu

Asp

Asp

Gly

Asn

240

Trp
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[0033]

Leu Asn

Ala Pro

Pro Gln
290

Gln Val

305

Ala Val

Thr Pro

Leu Thr

Ser: Val
370

Gly

Ile

275

Val

Ser

trlu

Pro

Val

355

Met

Lys

260

Glu

Tyt

Leu

Trp:

Val
340

Asp

His

Ser: Lew Ser Pro

385

<2100
<2112
2L
2137

2207
223>

<400>

45
390
PRT

ANTFH

245

Glu

Lys

Thr

The

325

Leu

Lys

Glu

Gly

Tyr

The

Leu

Cys
310

i betr

Asp

Ser

Ala

Lys
390

Lys Cys

Ile Ser
280

Pro Pro
295

Leu Val

Asm Gly

Ser Asp

Arg Trp

360

Leuw His
375

Lys Val
265

Lys Ala

Setr Arg

Lys Gly

Gln Pro

330

Gly Ser
345

Gln Gln

Agn: His

Sl B BB BIFTDS-Fe A5 ik 54F28

45

Met: Glu Trp Gly Tyr Leu Lew Glu
1 5

Leu: Leu Leu Gln Arg Ser Pro Phe

Asn Tyr
50

35

Thr

20

Leu Ala Cys Gln: Glu 1le The Val

49

Tyr Met Pro-Asn Gln

55

Ala Gly Leu Glu Val His Gln Phe

65

Ser: Pro

Asp

T0

Leu. Lys Phe Phe Leu

85

Leu Glu Asp Tyt Lys Lvs Pro Leu

100

Val Thr S

10

Val His
2'(

Pro. Leu
Phe. Asn
Trp Pro
Cys Ser

90

Pro Pro
105

Ser

Lys

Asp

Phe 1

315

Glu

Phe

Gly

Tyr

Ala

Cys

His

Leu

5

Met

Cys

109

Asgn

Gly

Glu

300

Tyr

Asn- A

Phe:

Asn

The
380

Len
Ala
Lys
Asp
60

Val

Tyt

Arg

GlIn F

285

Ley

Pro

Leu
Val

365

Gln

Leu

Ser

Gly

Tht

Glu

Thr

Ser

Tht

Ser

T Tye

Tyr
380

Phe

Lys

Ala

Ala

30

Gln

1le

Pro

Val
110

255

a Leu

Arg

Lys

Asp

Lys

338

Ser

Ser

Set

Ala
15

Lys

s Gly T

Asp

Gln

1le
95

Pro

Glu

1le

320

T

Lys

Cys

Let

Leu

Glu

Glu

Cys
30

il



CN 105829547 A F %l

3

34/43 1T

[0034]

Arg Ala Lys Ala Gly Cys Ala Pro Leu Met Arg Gln Tyr

115 120

Trp Pro Asp Arg Met ArgkCys Asp Arg Leu Pro
130 135

Asp: Thr Leu Cys Met Asp Tyr Asn Arg Thr Asp
14 150 155

Lys Ser Ser Asp Lys Thr His: Thr €ys. Pro Pro
165 170

Leu Leu Gly -Gly Pro :Ser Yal. Phe Leu Phs Pro
180 185

Thr Lew Met 1le Ser Arg Thr Pre Glu Val Thr
195 200

Val Ser His Gliu Asp Pre Glu Val Lys: Phe Asn
210 215

Val Glu Val His Asn Ala Lyvs Thr Lys Pro Arg
225 230 235

Ser” Thr Tyr Arg Yal Val Ser ¥al Leu Thr Val
245 250

Leuw Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser
260 265

Ala Pre Ile Glu Lys Thr Ile Ser Lys Ala Lys
275 280

Pro- Gln Val Tyr Thr Lew Pro Pro Ser Arg Asp
290 295

Gln Val Ser Leu Thr Cys Lew Val Lys Gly Phe

305 310 315

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu
325 330

Thr Pre Pro Yal Leu #Asp Ser Asp Gly Ser Phe
340 345

Lew The Val Asp Lys Ser Arg Trp 6ln Gln Gly i

355 360

Ser Val Met His Glu Ala Lew His Asn His Tyr

370 375

Ser- Lew Ser Pro Gly Lys
385 390

210> 46
211> 83
<2127 PRT

110

Glu

140

Leu

Cys

Pra

Cys

Trp
220

Glu

Leu

Asn

Gly

Glu

300

Tyr

Asn

Phe

Thr
380

125
Gln

Thr

Pro

Lys

Val

202

Tyv

Glu

Lys

Gln

285

Leu

Pro

Asn

Leu

Gly

Gly

Thi

Pto
190
Val

Val

Gln

is Gln

Ala
270

Pto

Thy

Ser

Tyr

Tye
350

.- Phe

Lys

Phe

Asn

Glu

Pro

175

Lys

Val

Asp G

Tyr
Asp

255

Leu

Asp
Lys
335

Ser

Ser

Ala
Pro
Pro
160

Glu

Asp

Asn
240

Trp

Pro

Gl

Asni

Tle

320

Thr

Lys

Cys

= Lew
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[0035]

213

<2207
223>

<400

Asp Leu Val Tyr
1

Arg Teu Gly

Pro

Thr:
50

Cys |
65

Al
211>
212>
L2132

L2200

293

<400

Asp Lea Val Tye
1

Glu

Arg Gly

Thr Ser

50

Ala Teu

Arg The

Alia Gly Ser

Cys

A5

A Vot (3B FREIL (a

16

~

5

Thr
20

Ala

Asp Gly

35

Glm Arg

His Val Ser

ve Leu

a7
94

PRT
A5

Phe Glu Lys Ser Pro

Gly

Cys

Val

Cys
70

288-370)

Asn- Phe
10

Thr -Ala Gly
25

(xlu Leu Leu
40

Cys Cys

Thr Glu Arg
55

Gys Asn

Thr 1lis
75

Arg Asn Cys

K Wnt2 CimB AR (e 267-360)

A7

Phe
5

Ligut
20

Met: Asp

L

His Val Thr

Ala Val Arvg

o)

18

94

PRT
ATIFH

Glu

Gly

v Lys

Arg

Cys

¢ Cys Lys Ala Pro Lys

Asie Ser Pro
G

The Ala Gly
25

Arg Val

Glu Yal
40

Met Cys Cys

Met: Thr
55

Lys Cys Gly

Leu Glu
75

Gln AspCys

Asn Ala Trp Thr

90

Asp

Asp Ty 4

Cvs

Arg Ala Cy:

Gly

Cys
60

The A

Gly

Cys

60

Ala

Thr

A Wnt2b C-En 2B IR (an 298-391)

48

Thr

Asn &

Cys Tle

i Asn

Arg

45

Lys

Leu

Ala

Tyr

Ser
15

Ser &

sy His

Val

Arg
Leu
30

Gly
Phe

Asp

Thr

Leu

Asp
15

Thr

Tyr

His.’

Vel

Gly

Arg

Trp

lis
80

Ser

His
80

Asp Lew Val Tyr Phe Asp Asn Ser Pro Asp: Tyr Cys: ¥al Leu Asp Lys

111
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[0036]

{

Ala Ala Gly

Lys Gly Thy
35

Thr The Arg

50

LCys: Cvs Ala
65

Thr Cvs: Lys

<210> 49
211> 83
<212 PRT

Set

20

Asp

Val

Val

Ala

213y AT

<22

Lew Gly Thi Ala Gly

25

Iy Cys Glu Tle Met
40

Thr #Arg Val Thr Gln
55

Arg Cys Lys Glu Cys
10

Pro Lys Lys Ala Glu
85

<823y A Wit G ERK (aa

400> 49

Asp Leu Val
1
Glu. Thr Gly

His Gly 1le
35

Thr Arg The

50

Cys Cys. Tyr

65

The Cys Lys

<210> 50
<211y B3

<2127 PRT

Tyr

Tyr Glu Asn Ser Pro
)

Ser’ Phe Gly Thi Arg Asp

Asp

Glu

Val

213y NIFPH

x;

€220
€223

Dot BO
BN

<400 50

Asp Leuw Val
1

tln Thr Gly 5

His Gly Tle As

A Wnt3a

Tyr

Gly Cys Asp Leu Len
40

Lys ‘Arg Lys Glu Lys
55

Ser Cys Gln GluCys
70

[0

Arg Val Cys

Cys Cys Gly

Gys Gla Cys
60

Arg Asn Thr
75

Trp Lew Asp G

90

273-355)

Asn Phe €ys
10

Arg Thr Cys

Cys Cys Gly

Cys His €ys
60

Tle Arg Tle
75

L RE B (an 270-252)

Tyr Glu Ala Ser Pro
5

Asn Phe €ys
19

Sef

Arg

45

Lvs

Val

Glu

Arg G

45

Ile

Tyr

Glu

Phe Gly Thr Arg Asp Arg Thr €ys Asn
<

L45

Gly Cys Asp Leu Leu Cys Cys Gly Arg

112

Gly

Phe

Asp

v Tht

Pro

Phe

Pro

Val
30

s Thre

Tyr A

His

Val

Asni
15

Thr

His

His

Val

Asn
15

Ser

Ser

Pro

Ser

Asn

Trp

His
360

Pro

Ser

Gly His Asn
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[0037]

46

45

Ala Arg Ala Glu Arg Arg Arg Gl Lys Cys Avg Cys Val Phe His: Trp

50

25

60

Cys Cys Tye Val Ser Cys 6ln Gl Cys Thi Arg Val Tyr Asp Val His

65

Thr Cys Lys

210> 51
21l 83

212> PRI
@213 AT

220>
42233 K VWntTa
<400 51

Ksp Leuw Val Tyr
1

Val Thr Gly Ser
20

Pro. GIn Ala Ser
3h

Thre His Gln Tyr
50

Cys Cys Tye Val
65

The Cys: Lys

210> 52
211> 83
<519 PRI
<218y AT

<2200

223> A Wntfb

400> B

BS

Asp Leu Val Tyr
1

Ala Thi Gly Ser

20

Pro. Gly Ala Asp

The His Gln Ty

Cys Cys Phe Val

75

2R IRIX (aa 267-359)

Ile Glu Lys Ser
5

Val Gly Thr Gla
Gly Cys Asp Leu
40
Ala Arg Val Tep
55

Lys Cys Asu The
70

Pro Asn Tyr Cys
19

Gly Arg Ala Cys
25

Met. Cys Cys Gly

Glo: Cys Asw Cys
60

Cys Ser Gl Arg
7h

CIm R R {aa 267-349)

Ile Glu Lys Ser
5
Val Gly Thr Gln

Glv Cys Asp Thr
40

Thr: Lys Val Trp
55

Lys Cys Asp Thr

Pro- Asn. Tyr Cys &

10

Gly Arg Leu Cys
25

Met Cys Cys Gly
Gln Cys Asn Cys

60

Cys Ser Glu Arg

113

Glu

Asn

lys

Tht:

Arg
45

Lys

Thr

Glu

Lys

30

Gly

Phe

Glu

Avg

Gly

Phe

Glu

Asp

15

Thy

Tyr

His

Met

Glu Asp

15

Thr

Ty

His

Val

80

Ala

Trp

Tyr
86

Ser

Asn

Trp

Phe
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[0038]

65

The Cys Lys

210> 53
11 108
19 PRI

213> ANIFE
€220

€223 K Wnt8a
<4005 53

Glu Leu Tle Phe
1

Ser: Leu Gly Ile

20

His Aso Thr Ser
35

Glu Cys Gly Leu
50

Cvs Asn Cys Lys
65

Arg His Vel Val

Gln Ser Leu Gly

100
<21 B

<ALy 107
P17y PRI
213y KT
<220

223> A WntSh
CA00>  H4

Gl Leu V&t His
|

Thr Led Gly Leu
20

Arg Ala Lew Gly
35

Asp Cys Gly Leu
50

Cys Asn Cys Lys
65

Arg Arg Arg Val

70

CoumBEtaERIX (aa 248-355)

Leu Glu Glu Ser
5
Tyr Gly Thr Glu

Arg Trp Glu Arg
40

Glo Yal Glu Glu
55

Phe Gln Trp Cys
70

Ser Lys Tyr Tyr
85

Avg Val Trp Phe

Pro Asp Tyr Cys
10

Gly Arg Glu Cys
25

Arg Ser Cys Gly

Arg Liys The Glu
60

Cys Thr Val Lys

75

Cyvs Ala Arg Ser
90

Gly Val Tyr lle

105

G L L RBE (aa 245-351)

Leu Glu Asp Ser

Leu Gly Thr Glu

Arg Trp Glu Leu
40,

Ala Val -Glu Glu

Phe His Trp Cys
70

Thr Lys Tyr Phe

Pro Asp Tyr Cys
10

Gy Arg Glu Cys

25

Arg. Ser Cys Arg

Arg Arg Ala Glu
60

Cys Ala Val Arg
75

Cys: Ser Arg Ala

114

Thr:

Leu

Arg

45

Val

Pt

Leu

Leu

Arg

45

The

Glu

Cys

6ln
30

Lett

Tle §

: Asp

Gly

Gl

Arg
30

Val

Glu

Arg

Asn

15

Asn

Gln

Ser
95

Agn
1h

Arg

Ser

Gln

Pro

80

Ser

Thr

Ser:

Cys

8(

Ala

Lys

Gly

Gly

Ser

Cys

30

Arg
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[0039]

85

100

21y 55
211 83
219>  PRT
23y NI

<220

90

Gly Gly Ala Ala His Lys Pro Gly #rg Lys Pro
165

12035 A Watl0a C-UfBERERK (as 335417)

400> 55

Asp: Leu Val Tyr Phe Glu Lys
1 5

Ser. Pro

Asp Phe Cys

10

Arg Leu Asp Ser Ala Gly Thr Val Gly Arg Leu Cwys

20

25

Ala Gly Ser Asp Gly Cys Gly Ser Met Cys Cys Gly
40

24

Ile Leu Arg-Gln: Thi Arg Ser Glu Arg Cys His Cys

50 b5

60

Cys Cys Phe Val Val Cys Glu Glu Cyg Arg 1le Thr

65 70

Val Cys Liys

210> 56
211> 83
<2125 PRI
213y AR

220>

75

<2235 A Wntl0b S EME K (an 307-389)

<400 56
Glu Lew Val Tyr Phe Glu Lys

1 5

Th Met Gly Sex Pro Gly Thr
20

Arg Leu Leu Asp Gly €ys Gly
35

Val Leuw Arg Glm Thr Arg Val
50 55

Cys CGys Tyr Val Leu Cys Asp
65 70

Val Cys Lys

210> 57

Ser Pro

Arg Gly

25

Ser: Let
40

Glu Arg

Glu Cys

Asp
10

Phe €ys

Arg Ala Cys

Cys

Cys

Lys

Cys Gly

His Cys
60

Val Thr
5

115

Glu Arg

Asn
Arg
45

Arg

Glu

Glu

Arg |
45

Arg

Glu

Lys
30
Gly

Phe

Tep

Gly

Phe

Trp

Gl

15

Ser

His

His

Val

Asp

15

Thr

His

His

Val

Ser

Asn

Trp

Ser:
81

Ser

Asn

Trp

Asn

80
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[0040]

21l 8
<18y PRT
Q23 ALEY

<2207
2287 Bk

400> 57

Ly

Glu Ser Gly Gly Gly Gly Val The
1 5

Q10> 58
GV

(219> PRT
213 ANIFY

€220

223 Bk

<400 58

Let Glu Ser: Gly Gly Gly Gly Val Thr
1 5

105 59

2110 6

<212> PRI
Q18 KA

Q20>
oo sl

400> B9

Gly Arg Ala Gln Val The
1 5

€107 60
211> 6

212> PRI
213> AT

<220
223 Bk

A0y Y

Trp. Arg-Ala Gln Val. Thy
1 5

218> 61

<21y

8
<212> PRI
213y KIFY

£9205
223 ek

400> 61
Ala Arg Gly Avg Ala Gln Val Thr
1 5

210> 62
1ty 20
o192y DNA
213 ATFF

<2205 ,
{oRms CoNDE i EEI

116
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[0041]

<400> 62
getetetctg atoccgeaage

Q210> 83
211 21

<2123 DNA
213> ANLF)

<220

<2255 COND2 KIS |

<ABG> 63
gacgetoeet acatggcaaa ¢

9100 64
&1y 26

<B12> DNA

218 KIDFEH]
920>

92%>  COND2 %t

400> 64
coettcattge tetgtgtgce acegae

9105 65
Sy 19

010 DNA
1% ANLER

2202
<223 CIRPY RiEEIW

<AQG>. b5
ctogaactee ancogeetg

€210 66
211> 24

<2122 DNA

218> ANTFH

<220>
223> CTBPZ 5%

400> 66
ccegtgegae taaagecaat gagg

2705 67
1y 24

<912 DNA

215> ANTJ5H
<020 ,
223y DRKL @y

400> 67
gaccattgae aactaccage cgta

10y 69
911 29

<212 DNA
@3> AT

<000y
$223> DKKI RimEid

<400> 68
tgggactage geagtactea te

117

20

19

24

24

22
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[0042]

<2107 69
Ul 2l

<al9r DNA
1% ANTEH|

<2207
{2237 DRKL £l

400> 69
fgoegeaety etegtectet ¢

L 70
211y 25

€212 DNA
&8y Ay

a3
223> FRBXWE EREIY

<400> 70
gecagttatg atattetcag ggtea

@ior 71

11> 23

<212 DNA
3y K TR

42905
<223y PBXYY K EEI

<400z 71
agcagggeaa agatatctec aaa

1oy 72
@ty 21

212> DNA
213 ATHF

<2200
€223 FBINZ IR

<400> 72
agactcectgn gatageaaace ttggeet

210y 73
@1y 22
<2125 DNA
209 ANTR%

4290
€293y RUOUL JE[WE|Y

400> T3
crcactpagt acdtcecctac tg

210> 74
211 24

212> DNA
L3y ALy

a0
€223 RIOUT JRIe2 149

<400> 74
cagtgicaca gagttggagt ctea

210 15
211> 22
212> DNA

118

25

]
(o)

27

24
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[0043]

213> AL

€220
<2235 RHOUL $54F

400> 75
ggeccatera cagacaccac ¢g

2105 76
<211y 23

<212> DNA
U5y AT

<2205 _
<2955 WIFL B
400> 76

gttceanage ttaccaggga. gac

200y 77
Q11> 21

CO12> INA
CAR N e

<223y WIRL JZmEm

<A00» 77
gttggattea tggeagatte ¢

B 78
211> 25

<212 DNA
<213 AL

9205
£223%> WIFL 3%

400> T8 ;
ceaggetege agacaggett tgaac

<2105 79

i1y 18
<212>  DNA
213 ANLFEH

€290 ;
208> CTRPY B[S

400> 79
atecgtgggg agacgetg

119

22

1]
L2

21

18
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1004

800+

%

R AR Gmaw™)

20

g

4884

OIP-B 34

¥ s A

i

4 3 23 3

: E., T .

R¥ 7

I

srBe

Xf 1 Ab
ORI IRRE

AN

K1A
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1808~
1600
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1200+
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800
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OM

P-Bd4

2

P
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L —Myad 7 m B s o7, A

(a) % 209 2 15 ] BE X W tag A 3 57 B9 V67 A OB , o H iZWn tig A 40 1552
MR gs A NFZD1\FZD2.FZD5 \FZD7FIFZDSI fifh , HADFE F-GFTFSHYTLS (SEQ 1D NO: 1))
HFECDRL, 5 VISGDGSYTYYADSVKG (SEQ 1D NO:2) i) HEBECDR2, f S NFIKYVFAN(SEQ 1D
NO: 3) ) T 45 CDR3, 40,2 SGDNIGSFYVH(SEQ 1D NO:4) ¥ % #ECDR1 , 43,4 DKSNRPSG (SEQ 1D
NO:5) ({142 BECDR2, K A0, £7QSYANTLSL(SEQ ID NO:6)[¥) %25 CDR3;

Hopz L a5

(DR %I IR AR

(i 1) WEZEEAR T BRI YIR 2 S b ie I Rk &, K izbn 208548
FRICAIFBXW2 ,CCND2 .RHOUCTBP2 WIF1 JZDKK1 ; BA &

(111 MRIEFTA PR ICYIRI R L &, 28 0P 8E AT A RN 99 2 s DA%

(b) XFZ ] B AHVRTT A RN 99 ST A 2 & B Wn L@ 42 0 741 o

2. P25 ) AT BE 0T Wit A2 4 7R V6 97 S BTG IR G L 5 I ed 1 7 v, Herp
ZWn t I8 2 ) 2 e e 45 4 AFZD1.FZD2.FZD5.FZD7 MIFZDS I Fifdk , H A 3540 &
GETFSHYTLS(SEQ ID NO:1 ) EHECDRL, &5 VISGDGSYTYYADSVKG(SEQ 1D NO:2) ) & 4%
CDR2,f4 2 NFIKYVFAN(SEQ 1D NO:3)[# B 4%CDR3, 41,7 SGCDNIGSFYVH(SEQ ID NO:4) )55
CDR1, 35 DKSNRPSG(SEQ 1D NO:5) K4 BECDR2, S5 QSYANTLSL(SEQ 1D NO:6) (K] ¥ 5E
CDR3;

Hpzdiikas.

(a) PRI LIL D5 I AL A

(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAIFBXW2 ,CCND2 .RHOUCTBP2 WIF1 JZDKK1 ; BA &

()R ik AR e RIS &, %8 A IR ] 85 V697 A R N BTG S o

3. Bhar 28N FL 55 gd Dy T e Wit A2 FI R VR 97 S BB TG ORI 7 v Herp
ZWn t I8 2 ) 2 e e 45 4 AFZD1.FZD2.FZD5.FZD7 MIFZDS I Fifdk , H A 3540 &
GETFSHYTLS(SEQ ID NO:1 ) EHECDRL, &5 VISGDGSYTYYADSVKG(SEQ 1D NO:2) ) & 4%
CDR2,f4 2 NFIKYVFAN(SEQ 1D NO:3)[# B 4%CDR3, 41,7 SGCDNIGSFYVH(SEQ ID NO:4) )55
CDR1, 35 DKSNRPSG(SEQ 1D NO:5) K4 BECDR2, S5 QSYANTLSL(SEQ 1D NO:6) (K] ¥ 5E
CDR3;

Hpzdiikas.

(a) PRI LIL D5 I AL A

(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAIFBXW2 ,CCND2 .RHOUCTBP2 WIF1 JZDKK1 ; BA &

()RR IR L MrIC I 2R IE , 7 8 IR NPT e IRy A RO B N

4P sE A EL D5 g AW tags A R IR 97 1Y OB MR IR 7325, e i Wn g A4 401
F e VLS A AFZD1 FZD2.FZD5  FZDTFIFZDSHI 44k , Ho A 5 A & GFTFSHYTLS (SEQ 1D
NO: 1)) B #ECDR1, A0, % VISGDGSYTYYADSVKG (SEQ ID NO:2) ¥ 5 #CDR2, . % NFIKYVFAN
(SEQ ID NO:3)[JHEBECDR3, £, 5 SGDNIGSFYVH(SEQ 1D NO:4) [ #ECDR1, £, & DKSNRPSG
(SEQ ID NO:5) Y H48ECDR2, J2 A0 & QSYANTLSL(SEQ ID NO:6) [ 2 4%CDR3
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Hpzdiikas.

(a) PRI LIL D5 I AL A

(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAIFBXW2 ,CCND2 .RHOUCTBP2 WIF1 JZDKK1 ; BA &

()R PR VbR IC I 218 5 P8 & s BT B S ST

5. PP X W LI A AR R VR 97 ] BE A S B AL e e R T Hop W tig A 41
HFR s R 455 AFZD1 \.FZD2.FZD5 FZD7 RIFZDSH Fifh , Ho AL 4% 405 GFTFSHYTLS(SEQ 1D
NO: 1)) B #ECDR1, A0, % VISGDGSYTYYADSVKG (SEQ ID NO:2) ¥ 5 #CDR2, . % NFIKYVFAN
(SEQ ID NO:3)[JHEBECDR3, £, 5 SGDNIGSFYVH(SEQ 1D NO:4) [ #ECDR1, £, & DKSNRPSG
(SEQ ID NO:5) Y H48ECDR2, J2 A0 & QSYANTLSL(SEQ ID NO:6) [ 2 4%CDR3

Hpzdiikas.

(a) FRAF 1% A FL D5 I I A A

(b) W E ZAE AR AR 20 &5 AR RIS R, KPS0 5 4Y
FRICAIFBXW2 ,CCND2 .RHOUCTBP2 WIF1 JZDKK1 ; BA &

()RR MR IC I RIS &, SR AT REXTIRIT A ORI i

6. — Pk B AL R R DA S Wn I R IR AR VR T I 7, o iz W G A R 2
MR gs A NFZD1\FZD2.FZD5 \FZD7FIFZDSI fifh , HADFE F-GFTFSHYTLS (SEQ 1D NO: 1))
HFECDRL, 5 VISGDGSYTYYADSVKG (SEQ 1D NO:2) i) HEBECDR2, f S NFIKYVFAN(SEQ 1D
NO: 3) ) T 45 CDR3, 40,2 SGDNIGSFYVH(SEQ 1D NO:4) ¥ % #ECDR1 , 43,4 DKSNRPSG (SEQ 1D
NO:5) ({142 BECDR2, K A0, £7QSYANTLSL(SEQ ID NO:6)[¥) %25 CDR3;

Hpzdiikas.

(a) FRAF 1% A FL D5 I I A A

(b) W ZAE AR B AR IC PR 221 5 AR ic Y RIS &, H Pz AR L s
S A AR T IFBXW2 . CCND2 \RHOU . CTBP2 \WIF1 S DKK1 ; PA &%

()RR LR IC I RIS & PRS2 0TI i

7 ABURIE R L R 6 AR TR 1 T7 32, Hodh 25 A AR IR ) 2R 3K 2 18 1 PCR Oy BE Al
(R L aPCRIU  Fib B BERNA I 7ok I &=

8. WIALHEER 1 22 69 AT — T Frad (1 75 ¥2: , H A FBXW2, COND2 . RHOU CTBP2 . WIF 1 \DKK1f#)
Tk E R F L ESEQ 1D NO:62-T9) £ A% B k& .

9. TR EE SR ST IR K 77 12, Hi FBXW2 . CCND2 .RHOU . CTBP2 JWIF 1 A2 DKK 1 [K) 1A & 2 Al
HT2E:

(a)SEQ ID NO:62[K1E [ 5147 SEQ 1D NO:63[1 Sz lal 514 S A9 4 SEQ 1D NO:641K4R %

(b)SEQ ID NO:65[K1E [ 5147, SEQ ID NO:66/[1 S lal 514 S A9 4 SEQ 1D NO:67(4RE

(c)SEQ ID NO:68[K1E [ 5147.SEQ ID NO:691 Sz lal 514 S A9 4 SEQ 1D NO:70M4R %L

(d)SEQ ID NO:7L{1EM 514.SEQ ID NO: 72 kelal 514 S A9 4 SEQ 1D NO: 73[K4R %

(e)SEQ ID NO: 741 IE 4 514.SEQ ID NO: 751 S I4) 514 K A2 SEQ 1D NO: 761 4R 4T 5
DL K&

(f)SEQ ID NO:77(¥1E [ 514.SEQ ID NO: 78 Sz la) 514 M A9 -4 SEQ 1D NO: 791K EL

10 WAL R EE R 1 BT — TR 1 538, Horh izWn tig & il 712 B8 SEQ 1D
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NO: 7] FBE R AZ X A & SEQ 1D NO: 8[K) 52 HE ] AR X (K ik

L. AR B R 551 B 9HP AT — T AR (9 77 ¥2: , Ho i i Wn ¢ 2 P 5512 A 2 31 ] A8 X
SRR AR X AR, AR 2 F RGBT 38 B B M ORAF Lo 5 NP TA-954 1 [ Bk i b

12 AR ER 1T E 1 AT — TBTIR B J7 vk, HorR iz i & s v B ik SR ik iR
U U AR AU N PR B S P 5 4 A R s A B

13 QBRI R B 9T — T 1) 7512, o A iz Wn i@ 42 311 77 A2 S 44 OMP-18R5

14 AR ZE R 1 -1 39 AT — T BT IR 1 5 v, He vz 3L s e 3L o8 A HER 2 BH 4 L 55 e
I3 o

15 WIBLAEL R 1= 13 AT — TR ik 18 77 v, Fovb iz 30 55 i B 9L e A2 = BH 1k L
(TNBC) JJ8

16 BRI SR 12 1 5T — T AT R (77 6, b @t @ 2k FIME T 25— 2
PhEAMEI T FIH A

17 QBRI R 16 BTk (8 51, o rp s Ma T 7 L& 2307 7

18. WM ZE R 16 ik B 7775, Ho Rz BAMG I T 2 R PFE EA2 I (pacl i taxel)

19. IR R ZE R 16 fr ik (19 7732, Ho sz i 4360 97 1) & enab 45 6 I KPR A2 B
(ABRAXANE) .

20 . TR EER 1 19 AT — AT IR (1) 75 1, e A 2 AR AR 2 2 SRR AR Bl MR TS R R A

21 QIAURIEE SR 1 &2 20 HP AT — TR K 75 v, Ho i Re AR 2 28 4 R T AR [ 52 1K A i A 3
(FFPE) EEA

22— P B TR L, 5 e 8 B0 2L 9 A A (KI FBXW2 . CCND2 .\ RHOU . CTBP2 \WIF 1 A2 DKK 1 [f]
S, iz GRS a5 e B SEQ 1D NO: 62279/ 2% H K

23 AR SRk 22 3R &, A Fr

(a)SEQ ID NO:62[K1E [ 5147 SEQ 1D NO:63[1 Sz lal 514 S A9 4 SEQ 1D NO:641K4R %

(b)SEQ ID NO:65[K1E [ 5147, SEQ ID NO:66/[1 S lal 514 S A9 4 SEQ 1D NO:67(4RE

(c)SEQ ID NO:68[K1E [ 5147.SEQ ID NO:691 Sz lal 514 S A9 4 SEQ 1D NO:70M4R %L

(d)SEQ ID NO:7L{1EM 514.SEQ ID NO: 72 kelal 514 S A9 4 SEQ 1D NO: 73[K4R %

(e)SEQ ID NO: 741 IE 4 514.SEQ ID NO: 751 S I4) 514 K A2 SEQ 1D NO: 761 4R 4T 5
DA%

(f)SEQ ID NO:77(¥1E [ 514.SEQ ID NO: 78 Sz la) 514 M A9 -4 SEQ 1D NO: 791K EL
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