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METHODS OF TREATING NEUROENDOCRINE TUMORS USING
WNT PATHWAY-BINDING AGENTS

CROSS-REFERENCE TO RELATED APPLICATONS
[0001] This application claims priority benefit of U.S. Provisional Application No. 61/717,294, filed
October 23, 2012 and U.S. Provisional Application No. 61/760,529, filed February 4, 2013, each of

which is hereby incorporated by reference herein in its entirety.

FIELD OF THE INVENTION
[0002] The field of this invention generally relates to methods of treating neuroendocrine tumors. In
one embodiment, the method comprises administering to a subject in need thereof a therapeutically

effective dose of a Wnt antagonist.

BACKGROUND OF THE INVENTION
[0003] Cancer is one of the leading causes of death in the developed world, with over one million
people diagnosed with cancer and 500,000 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 over half of all new cases (Jemal et al., 2003, Cancer J. Clin. 53:5-26).
[0004] The Wnt signaling pathway has been identified as a potential target for cancer therapy. The
Whnt 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 can alter the developmental fate of tumor cells to maintain them in an
undifferentiated and proliferative state. Thus carcinogenesis can proceed by usurping homeostatic
mechanisms controlling normal development and tissue repair by stem cells (reviewed in Reya &
Clevers, 2005, Nature 434:843; Beachy et al., 2004, Nature 432:324).
[0005] 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 secreted lipid-modified glycoproteins of
which 19 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-
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related protein 3 or 6 (LPRS/6). The Fud receptors are seven transmembrane domain proteins of the
G-protein coupled receptor (GPCR) superfamily and contain a large extracellular N-terminal ligand
binding domain with 10 conserved cysteings, known as a cysteipe-rich domain (CRD) or Fri domain,
There are ten human FZD receptors: FAD 110, Different Fud CRDS have differem binding affinities
for specific Wats (Wu & Nusse, 2002, J. Biol, Chem. 277:41762-9), and Fad receptors have been
grouped into those that activate the canonical f-catenin pathway and those that activate non-canonical
pathways described below (Miller er ol 1999, Oncogene 18:7860-72). To form the receptor complex
that binds the FZD ligands, FZD receptors interact with LRP5/6, single pass transmembrane proteins
with four extraceihifar EGF-like domains separated by six YWTD amino acid repeats (Johnson ef al.,
2004, 1. Bone Mineral Res. 19:1749),

[0006] The Wnt/B-catenin signaling pathway has been implicated in the development of
gastrointestinal carcinoid wmors. Fujimort ef af., Cancer Res. 61(18}: 6636-9 (2001}, Nuclesr
translocation of B-catenin protein but absence of f-catenin and APC mutation in gastrointestinal
carcingid tomor has also beernr observed. Su e al., Ann. Surg., Onepd 130123 1604.9 (20063, 72 cases
of gastrointestinal carcincid tumor were investigated both immenohistochemically and by direct
sequencing of B-catenin. Accumulation of f-catenin in the cytoplasm and/or nucleus was ohserved in
57 cases (7%.2%). Mutations were also detected i exon 3 of -catenin in 27 cases (37.5%), and in
APC in one case (1.4%). Su e «f. also reported the investigation of 81 gastrointestinal carcmoid
tumors and, for comparison, 26 extragastrointestinal carcinoid tumors by imnmunohistochemical
detection of B-catenin protein and direct sequencing of exon 3 of the B-catenin gene and exon 15 of
the APC genc. Cytoplasmic accunudation and/or nuclear tranalocation of f-catenin wers found in 27
gastrointestinal carcinoid tumors (29.7%) but not in any extragastrointestingl carcinowd tumors.
Neither B-catenin nor APC gene mutation was detestzd in any of the cases with nuclear expression of

B-catenin.

SUMMARY OF THE INVENTION

[0867] The present invention provides methods of treating a acuroendocrine tummor. Thus in one
aspect, the mvention provides methods of inhibiting the growth of 2 neuroendocrine tumor,
comprising contacting the neurcendocring tumaor with an effective amount of a Wt antagomist. In
another aspect, the invention provides methods of inhibiting the proliferation of newroendocrine fumor
cells, comprising contacting the neuroendocrine tumor cells with an effective amount of a Wnt
antagonist. In another aspect, the invention provides methods of reducing the tumorigenicity of
neuroendocrine tumor cells, comprising contacting the neuroendocrine tumor cells with an ¢ttective
arnount of a Wnit antagonist. In another aspect, the invention provides methods of inducing
neuroendocrine tumor cells to differentiate, comprising contacting the neuroendocrine tumor cells

with an effective amount of a Wnt antagonist. Tn another aspect, the invention provides methods of
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inhibiting the growth of a neurcendocrine tumor, comprising administering to a subject in need
thereof s therapeuatically effective amount of a Wnt antagonist. In another aspect, the invention
provides methods of inhibiting the proliferation of newroendoering tumor cells, comprising
administering to a subjest in need thereof a therapeutivally effective amount of & Wt antagonist. in
another aspect, the invention provides methods of treating newroendocring cancer, comprising
administering 1o a subject in need thereof a therapeutically effective amount of 2 Wat antagonist. in
certain embodiments the subject is a human subject,

(6081 To certain embodiments of cach of the aforementioned aspects or embodiments, as well as
other aspects and/or embodiments described elsewhere herein, the neuroendocring fumor is a low
grade, mesdium grade, or high grade newrcendosring tumor. n further embodiments, the
neuroendocrine tamor is a functional neuroendocring twmor or a non-functional nearogndocrine
tumor. In further embodiments, the neurogodocrine tumor s sclected from the group consisting of
gastroenteropancreatic neuroendncring fumor, carcinoid tumor, pheochromocytoma, paraganghoma,
medullary thyroid cancer, pulmonary newroendoorine tomeor and thymic newrcendocrine tamor. In
further embodinents, the neuroendocring tumor 5 a carcinoid tumor or a pavereatic neuroendocrine
fomor.

[0009] it ceriain embodiments of each of the aforementioned aspects or embodiments, as well as
other aspeots and/or embodiments described elsewhere herein, the Wat antagonist is an andibody. In
further embodiments, the Wt antagowst is an antibody that specifically binds to at least one human
Wi, In further embodiments, the Wnt antagonist is an antibody that specifically binds to at least one
human frizzied receptor (FZT3). In further embodiments, the Wnt antagonist is a soluble FZD
raeceptor.

49107 In certain embodiments of cach of the aforementioned aspects or ernbaodiments, as well as
other aspects and/or embodiments described elsewhere hersin, the Wnt antagonist is an astibody that
specifically binds to at least ove buman frizzled receptor (FZD). o further embodiments, the
antibody specifically hinds to the extracellular domain of at least one human FZD. In further
embodiments, the antibody specifically binds to a human FZD selected from the group consisting of
FZD1, FZ02, FZD3, FZD7, and FZDS. In further embodiments, the antibody specifically binds to
¥ZD7. In further embodiments, the antibody specifically binds to more than one human FZD. in
further embodiments, the antibody specifically binds to three or more human FZD selected from the
group consisting ¥ FZD1, FZD2, FZDS5, FZD7, and FZD8. In further embodiments, the antibody
specifically binds to more than one human FZIY selected from the group consisting of FZD1, FZD2,
FZDS, FZD7. and FZD8. In further embodiments, the antibody specifically binds to FZD1, FZD2,
FZDS, FZ57, and FZDS,

{6811 In further embodiments, the antibody blocks ligand binding to FZD. In further embodiments,
the antibody blocks Wt binding to FZD. In further embodiments, the antibody blocks the activation
of FXD.

s
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[0012] In further embodiments, the antibody eoraprises: (13 a heavy chain CDR1Y comprising
GFTFSHYTLS (SEQ ID NO:3 1y, a heavy chain CDR2 comprising VISGDGSYTYYADSVEG (SEQ
ID NO:32), and a heavy chain CDR3 comprising NFIKYVFAN (SEQ ID NO:33); and/or (2) (a) a
light chain CDR1I comprising SGDNIGSFYVH (SEC ID NO:34), a light chain COR2 comprising
DENRPRG {(SEQ 1D NG:33), and a light chain CDR3 comprising QSYANTLSL (SEQ ID NO:36);
or (b} a light chain CDRI comprising SGDKLGKKYAS (SEQ 1D NO1), a light cham CDR2
comprising EKDNRPSG (SEQ ID NO:42), and a light chain CDR3 comprising SSFAGNSLE (SEQ
ID NO:43). In further embodiments, the antibody comprises: a VH comprising the amino acid
sequence of SEQ ID NO:37; and/or a VL comprising the amino acid sequence of SEQ ID NO:38 or
44. {u further embodiments, the antibody comprises: a heavy chain comprising the aming acid
sequence of SEQ I3 NO:39; and/or a light chain comprising the amino acid sequence of SEQ ID
WNOG:Ad or 45,

[0013] i further embodiments, the antibody is a monoclonal antibody. In further embodiments, the
antibody is a recombinant antibody, a chimeric antibody, a humanized antibody, 2 human antibody, or
an antibody fragment. In further embodiments, the antibody is a monospecific antibody or a
bispecific antibody. In further embodiments, the antibody is an fga, Tgh, IgE, 1gG or IgM antibody.
In further embodiments, the antibody is an IgG1 or IgG2 antibody.

[0014] In further embodiments, the Wnt antagonist is OMP-18RS5 (also known as "vantictumab").
{0615} In certain embodiments of each of the aforementioned aspects or embodiments, as well as
other aspects and/or embodiments described elsewhere herein, the Wnt antagonist is a soluble FZD
receptor. in further embodiments, the soluble FZD receptor binds to Wnt. In further embodiments,
the soluble receptor comprises a fragment of the extracellular domain of a human FZD receptor. In
further embodiments, the fragment of the extracellular domain of the human FZD receptor comprises
the Fri domain of the hunan FAD receptor.

{0216} In further embodiments, the human FZD receptor is selected from the group consisting of
FZD4, FZ05, and FZDE. Tn further embodiments, the human FZ2LD receptor is FXDS. In further
ernbodiments, the FZD8 Fri domain comprises the amino acid sequence of SBOQ 1D NO28,

[0017] in further embodiments, the soiuble receptor further comprises & human Fe donain, In
further embodiments, the human Fo domain comprises the amino actd sequence of SEQ 1D NO9S,
[0018] In further embodiments, the Wit antagonist is OMP-34E28.

[0019] In certain embodiments of each of the aforementioned aspects or embodiments, as well as
other aspects and/or embodiments deseribed elsewbhere herein, the methods further comprise
contacting the tumor o tumor cells with a second therapeutic agent, or administering a second
therapeutic agent to the subject. {n further embodiments, the second therapeutic agent i3 &
chemitherapeutic agent. In further evabodiments, the second therapeutic agent is a kinase jnhibitor,

somatostatin analog, or a mTOR pathway inhibitor. 1 further embodiments, the second therapeatic
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agent is sunitinib, octreotide, or everolimus. In further embodiments, the second therapeutic agent is
an antibody. In further embodiments, the second therapeutic agent is an angiogenesis inhibitor.
[0020] 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 each member of the group individually and all possible subgroups of the main group, but
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

[0021] Figure 1A. Effect of Wnt inhibitors on neuroendocrine tumor growth. The size of tumor
lesions in a pancreatic neuroendocrine tumor patient was reduced following the administration of the
OMP-18RS5 anti-FZD7 antibody. Radiographic assessment of the size of target (T) and non-target
(NT) lesions at day 56 and day 112 of OMP-18RS5 anti-FZD7 antibody treatment. BL denotes the
baseline size of the lesions before the administration of OMP-18R5.

[0022] Figure 1B. Effect of Wnt inhibitors on neuroendocrine tumor growth. CT image of the tumor
lesions before (Baseline) and after 112 days of OMP-18R5 administration.

[0023] Figure 1C. Effect of Wnt inhibitors on neuroendocrine tumor growth. CT image of the tumor
lesions before (Baseline) and after 112 days of OMP-18RS5 administration. The tumor lesion at day
112 displays radiologic signs of calcification.

[0024] Figure 2A. Days on study for patients in OMP-18R5 Phase 1a study. The number of days
each of the patients (n=18) enrolled in the OMP-18R5 Phase 1a study has stayed on the study as of
January 25, 2013, is shown graphically in the figure. Arrows indicate the patients who remained on
the study as of January 25, 2013. The vertical lines indicate dates of tumor assessments on the study.
The neuroendocrine tumor patients are patients 003 (Patient 3 in Example 1), 010 (Patient 10 in
Example 1), and 012 (Patient 12 in Example 1). The other patients on the study had other types of
advanced solid tumors such as colorectal cancer, breast cancer, melanoma, and pancreatic cancer.
[0025] Figure 2B. Days on study for patients in OMP-18RS5 Phase la study. The number of days
each of the patients (n=29) enrolled in the OMP-18R5 Phase 1a study has stayed on the study as of
October 4, 2013, is shown graphically in the figure. Arrows indicate the patients who remained on
the study as of October 4, 2013. The vertical lines indicate dates of tumor assessments on the study.
The neuroendocrine tumor patients are patients 003 (Patient 3 in Example 1), 010 (Patient 10 in
Example 1), 012 (Patient 12 in Example 1), 025, and 026. The other patients on the study had other
types of advanced solid tumors.

[0026] Figure 3A. Days on study for patients with neuroendocrine tumors in OMP-18R5 Phase 1a
study were compared to days on treatment with prior regimens. Patient 10, a 69-year-old woman with

neuroendocrine tumor of the pancreas, continues on study with stable disease for 279 days (as of
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January 25, 2613). Patient 12, a 77-year-old woman with carcinoid tumors, continues on study with
stable disease for 210 davs {as of January 25, 2013).

{06271 Figure 3B. Days on study for patients with ncurcendocrine tumors in OMP-18RS Phase ta
study were compared to days on treatment with prior regimens. Patient 10 came off study at Day 448,
Patient 12 continues on study with stable discase {or 465 days (as of October 4, 2013} {Some

narnbers in regard to days on prior therapy have been corrected from the earlier data o Figure 3A)

DETAILED DESCRIPTION OF THE INVENTION

[0028] The present invention provides methods of inhibiting the growth of a neuroendocrine tumor,
methods of inhibiting proliferation of neuroendocring tumor cells, methods of treating a
aseuroendocrine cancer, methods of inhibiting newrcendocrine tussor metastases, methods of inducing
neyroendocrine tumor ol differentiation, methods of reducing tumorgenicity of neoeroendocring
tumor cells and methads of reducing the frequency of cancer stem cells or fimor initiating cells ina
neuroendocrine tumor. {8 some embodiments, the methods provided herein comprise administering ¢
Wat antagonist {0 a subject, In some embodiments, the Wnt antagonist 5 a FZD-binding agent that
speciiically binds to one or more human FZD receptors. In further embodiments, the FED-binding
agent is an antibody that specifically binds to one or binds t¢ one or more homan FZD receptors. In
sonne embodiments, the Wat antagonist is a Wit binding agent that specifically binds to one or more
human Wat polypeptides. In some enbodiments, the Wat binding agent is a soluble FXD receptor,
fo some embodiments, the Wot binding agent is an anti-Wat antibody.

[0029] Human patients with late stage neuroendoorine turnors were treated with low doses of the
OMP-18RS anti-FZD antibody in the context of a Phase | clinical trial for patients with late stage
solid tumors. {(Example 1.} Surprisingly, one of the patients (3 patient having 3 pagereatis
neuroendocrive tumor} showed a reduction o fumor leston size after 112 days of freatrent with
OMP-1ERS and remained on stady without evidence of any progression of diseass for 279 days (as of
Fanuary 25, 2013). Additicnally, new caleification was seen in one of the patierd’s lesicns which may
represent possible signs of twumor cell necrasis and/or differentiation. In addition, two patients with
seurcendocring fumaors having carcinotd histology were also able to stay on the study for surprisingly
tong periods of ime with stable discase during treatment with OMP-18RS. (Example 1) Collectively,
these results suggest that OMP-1ERS may be particalarly wseful in the treatment of 4 variety of

neurosndocring umors.

1. Definitions

[B6368] To facilitate an understanding of the present mvention, a number of terms and phrases are

defined below,
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[0031] The term "antagonist" is used herein to include any molecule that partially or fully blocks,
inhibits, or neutralizes the expression of or the biological activity of a protein, (e.g., a cancer stem cell
marker). The blocking, inhibiting, and/or neutralizing of biological activity includes, but is not
limited to, inhibition of tumor growth. The term "antagonist” also includes any molecule that partially
or fully blocks, inhibits, or neutralizes a biological activity of the Wnt pathway. The term "Wnt
antagonist" is used herein to include any molecule that partially or fully blocks, inhibits or neutralizes
the signaling of the Wnt pathway (e.g., canonical Wnt signaling), or partially or fully blocks, inhibits
or neutralizes a biological activity of a component of the Wnt pathway. Wnt antagonists do not
necessarily bind Wnt. For instance, in certain embodiments Wnt antagonists bind one or more other
components of the Wnt pathway such as one or more FZD receptors. Suitable Wnt antagonist
molecules include, but are not limited to, fragments and/or amino acid sequence variants of native
FZD receptor proteins including soluble FZD receptors, as well as derivatives of soluble Frizzled-
related proteins (SFRPs), and derivatives of ROR proteins. Suitable Wnt antagonist molecules further
include, but are not limited to, antibodies that specifically bind to one or more FZD receptors and
antibodies that specifically bind to one or more Wnt polypeptide. Soluble SFRP and ROR receptors
are described in US Pat. Appl. Pub. No. 2011/0305695, which is herein incorporated by reference.
[0032] In vivo and in vitro assays for determining whether an agent (e.g., soluble FZD receptor or
anti-FZD antibody) inhibits Wnt 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 canonical Wnt signaling
levels in vitro (Gazit et al., 1999, Oncogene 18; 5959-66). The level of Wnt signaling in the presence
of one or more Whnts (e.g., Wnt(s) expressed by transfected cells or provided by Wnt-conditioned
media) with the agent present is compared to the level of signaling without the agent present. In
addition to the TCF/luc reporter assay, the effect of an agent (e.g., soluble FZD receptor or anti-FZD
antibody) on canonical Wnt signaling can be measured in vitro or in vivo by measuring the effect of
the agent on the level of expression of beta-catenin regulated genes, such as c-myc (He et al., Science
281:1509-12 (1998)), cyclin D1 (Tetsu et al., Nature 398:422-6 (1999)) and/or fibronectin (Gradl et
al. Mol. Cell Biol. 19:5576-87 (1999)). In certain embodiments, the effect of the agent on Wnt
signaling can also be assessed by measuring the effect of the agent on the phosphorylation state of
Dishevelled-1, Dishevelled-2, Dishevelled-3, LRP5, LRP6, and/or B-catenin. In still further
embodiments, the effect of the agent on Wnt signaling is determined by assessing the impact of the
agent on the expression level of one or more genes in a Wnt signature. Non-limiting examples of the
use of such assays to assess inhibition of canonical Wnt signaling are disclosed in U.S. Pat. Appl.
Pub. No. 2012/0027778, which is incorporated by reference herein in its entirety.

[0033] As used herein the term "soluble receptor” refers to an amino-terminal extracellular fragment
of a receptor protein preceding the transmembrane domain that can be secreted from a cell in soluble

form. In some embodimenss, the receptor protein is a FZD receptor. In some embodiments, the
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receptor protein is the ROR1 or ROR2 receptor. In certain embodiments, the soluble receptor is
linked in-frame with a polypeptide that increases the half-life of the soluble receptor. In certain
embodiments, the polypeptide that increases half-life is a human Fc domain.

[0034] As used herein the term "FZD soluble receptor” refers to an amino-terminal extracellular
fragment of a human FZD receptor protein preceding the transmembrane domain of the receptor that
can be secreted from a cell in soluble form. FZD soluble receptors comprising the entire amino-
terminal extracellular domain (ECD) (referred to herein as "FZD ECD") as well as smaller fragments
of the ECD are envisioned. FZD soluble receptors comprising the Fri domain (referred to herein as
"FZD Fri") are also disclosed. Soluble FZD receptors are described in US Pat. Appl. Pub. No.
2011/0305695, which is herein incorporated by reference.

[0035] FZD Fri soluble receptors can demonstrate altered biological activity, (e.g.. increased protein
half-life) compared to soluble receptors comprising the entire FZD ECD. Protein half-life can be
further increased by covalent modification with polyethylene glycol (PEG) or polyethylene oxide
(PEO). FZD soluble receptors include FZD ECD or Fri domains linked in-frame to other functional
and structural proteins including, but not limited to, a human Fc region (e.g.. human Fc derived from
immunoglobulins IgG1, IgG2, 1gG3, 1gG4, IgA1, IgA2, IgD, IgE, or IgM); 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 linked protein. In certain
embodiments, the Fri domain of a FZD receptor is directly linked to a human Fc region. In certain
embodiments, the Fri domain of a FZD receptor is linked to human IgG1 Fc (referred to herein as
"FZD Fri.Fc" e.g. "FZD8 Fri.Fc"). In some embodiments, the Fri domain of a FZD receptor is linked
to a human Fc region with a peptide linker. FZD soluble receptors also include variant proteins
comprising amino acid insertions, deletions, substitutions, and/or conservative substitutions.

[6036] As used herein, the term "linker" or "linker region" refers to a linker inserted between a first
polypeptide (e.g., a FZD component) and a second polypeptide (e.g., an Fc region). In some
embodiments, the linker is a peptide linker. Linkers should not adversely atfect the expression,
secretion, or bioactivity of the polypeptides. Preferably, linkers are not antigenic and do not elicit an
immune response.

[0037] The term "antibody" means an immunoglobulin molecule that recognizes and specifically
binds to a target, such as a protein, polypeptide, peptide, carbohydrate, polynucleotide, lipid, or
combinations of the foregoing through at least one antigen recognition site within the variable region
of the immunoglobulin molecule. As used herein, the term "antibody" encompasses intact polyclonal
antibodies, intact monoclonal antibodies, antibody fragments (such as Fab, Fab', F(ab')2, and Fv
fragments), single chain Fv (scFv) mutants, multispecific antibodies such as bispecific antibodies
generated from at least two intact antibodies, chimeric antibodies, humanized antibodies, human
antibodies, fusion proteins comprising an antigen determination portion of an antibody, and any other

modified immunoglobulin molecule comprising an antigen recognition site so long as the antibodies
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exhibit the desired biological activity. An antibody can be of any the five major classes of
immunoglobulins: IgA, IgD, IgE, IgG, and IgM, or subclasses (isotypes) thereof (e.g. IgG1, IgG2,
IgG3, IgG4, 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
different and well known subunit structures and three-dimensional configurations. Antibodies can be
naked or conjugated to other molecules such as toxins, radioisotopes, etc.

[0038] 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.

[0039] A "monoclonal antibody" 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 different antibodies directed against different antigenic
determinants. The term "monoclonal antibody" encompasses both intact and full-length monoclonal
antibodies as well as antibody fragments (such as Fab, Fab', F(ab')2, Fv), single chain (scFv) mutants,
fusion proteins comprising an antibody portion, and any other modified immunoglobulin molecule
comprising an antigen recognition site. Furthermore, "monoclonal antibody" refers to such antibodies
made in any number of manners including but not limited to by hybridoma, phage selection,
recombinant expression, and transgenic animals.

[0040] The term "humanized antibody" refers to forms of non-human (e.g. murine) antibodies that
are specific immunoglobulin chains, chimeric immunoglobulins, or fragments thereof that contain
minimal non-human (e.g., murine) sequences. Typically, humanized antibodies are human
immunoglobulins in which residues from the complementary determining region (CDR) are replaced
by residues from the CDR of a non-human species (e.g. mouse, rat, rabbit, hamster) that have the
desired specificity, affinity, and capability (Jones et al., 1986, Nature, 321:522-525; Riechmann et al.,
1988, Nature, 332:323-327; Verhoeyen et al., 1988, Science, 239:1534-1536). In some instances, the
Fv framework region (FR) residues of a human immunoglobulin are replaced with the corresponding
residues in an antibody from a non-human species that has the desired specificity, affinity, and
capability. The humanized antibody can be further modified by the substitution of additional residues
either in the Fv framework region and/or within the replaced non-human residues to refine and
optimize antibody speciticity, affinity, and/or capability. In general, the humanized antibody will
comprise substantially all of at least one, and typically two or three, variable domains containing all or
substantially all of the CDR regions that correspond to the non-human immunoglobulin whereas all or
substantially all of the FR regions are those of a human immunoglobulin consensus sequence. The
humanized antibody can also comprise at least a portion of an immunoglobulin constant region or
domain (Fc), typically that of a human immunoglobulin. Examples of methods used to generate

humanized antibodies are described in U.S. Pat. 5,225,539.
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[0041] The term "human antibody" means an antibody produced by a human or an antibody having
an amino acid sequence corresponding to an antibody produced by a human made using any technique
known in the art. This definition of a human antibody includes intact or full-length antibodies,
fragments thereof, and/or antibodies comprising at least one human heavy and/or light chain
polypeptide such as, for example, an antibody comprising murire light chain and human heavy chain
polypeptides.

[0042] The term "epitope” or "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 are typically retained upon protein denaturing, whereas epitopes formed by
tertiary folding 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.

[6043] That a polypeptide or other agent (e.g., antibody or soluble receptor) "specifically binds" to a
protein means that the polypeptide or other agent reacts or associates more frequently, more rapidly,
with greater duration, with greater affinity, or with some combination of the above to the protein than
with alternative substances, including unrelated proteins. In certain embodiments, "specifically binds"
means, for instance, that an agent (e.g., antibody or soluble receptor) binds to 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 agent (e.g., antibody or soluble receptor) binds to a protein at times with a Kp of
at least about 0.1uM or less, 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 agent (e.g., antibody or soluble receptor) that recognizes a particular protein
such as a Wnt protein or a frizzled receptor in more than one species. Likewise, because of homology
between different paralogues (e.g., the different human Wnt proteins or human frizzled proteins) in
certain regions of their sequences, specific binding can include a polypeptide or an agent (e.g.,
antibody or soluble receptor) that recognizes more than one paralogue (e.g., more than one human
Wht protein or more than one human frizzled protein). It is understood that an agent (e.g., antibody or
soluble receptor) that specifically binds to a first target may or may not specifically bind to a second
target. As such, "specific binding" does not necessarily require (although it can include) exclusive
binding, i.e. binding to a single target. Thus, an agent (e.g., antibody or soluble receptor) may, in
certain embodiments, specifically bind to more than one target (e.g., multiple different human Wnt
proteins or multiple different frizzled proteins, such as FZD1, FZD2, FZDS5, FZD7, and/or FZD8). In
certain embodiments, the multiple targets of an antibody may be bound by the same antigen-binding
site on the antibody. For example, an antibody may, in certain instances, comprise two identical
antigen-binding sites, each of which specifically binds two or more human frizzled receptors (e.g.,

human FZD1, FZD2, FZD5, FZD7, and/or FZD8). In certain alternative embodiments, an antibody
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may be bispecific and comprise at least two antigen-binding sites with differing specificities. By way
of non-limiting example, a bispecific antibody may comprise one antigen-binding site that recognizes
an epitope on one frizzled receptor, such as human FZDS3, and further comprises a second, different
antigen-binding site that recogaizes a different epitope on a second frizzled receptor, such as human
FZD8. Generally, but not necessarily, reference to binding means specific binding.

[0044] The terms "cancer” and "cancerous" refer to or describe the physiological condition in
mammals in which a population of cells are characterized by unregulated cell growth. The term
cancer is understood to encompass Wnt-dependent cancers. Examples of cancer include, but are not
limited to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia.

[0045] "Tumor" and "neoplasm" refer to any mass of tissue that result from excessive cell growth or
proliferation, either benign (noncancerous) or malignant (cancerous) including pre-cancerous lesions.
[0046] The terms "cancer stem cell,” "tumor stem cell,” or "solid tumor stem cell" are used
interchangeably herein and refer to a population of cells from a solid tumor that: (1) have extensive
proliferative capacity; (2) are capable of asymmetric cell division to generate one or more kinds of
differentiated progeny with reduced proliferative or developmental potential; and (3) are capable of
symmetric cell divisions for self-renewal or self-maintenance. These properties of "cancer stem
cells," "tumor stem cells," or "solid tumor stem cells" confer on those cancer stem cells the ability to
form palpable tumors upon serial transplantation into an immunocompromised 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.

[0047] The terms "cancer cell," "tumor cell," and grammatical equivalents refer to the total
population of cells derived from a tumor or a pre-cancerous lesion, including both non-tumorigenic
cells, which comprise the bulk of the tumor cell population, and tumorigenic stem cells (cancer stem
cells). As used herein, the term "tumor cell" will be modified by the term "non-tumorigenic" when
referring solely to those tumor cells lacking the capacity to renew and differentiate to distinguish
those tumor cells from cancer stem cells.

[0048] The term "tumorigenic" refers to the functional features of a solid tumor 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 difterentiated and thus non-tumorigenic
tumor cells) that allow solid tumor stem cells to form a tumor. These properties of self-renewal and
proliferation to generate all other tumor ceils confer on cancer stem cells the ability to form palpable
tumors upon serial transplantation into an immunocompromised mouse compared to non-tumorigenic
tumor cells, which are unable to form tumors upon serial transplantation. It has been observed that
non-tumorigenic tumor cells may form a tumor upon primary transplantation into an
immunocompromised mouse after obtaining the tumor cells from a solid tumor, but those non-

tumorigenic tumor cells do not give rise to a tumor upon serial transplantation.
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[0049] The term "subject” refers to any animal (e.g., a mammal), including, but not limited to
humans, non-human primates, rodents, and the like, which is to be the recipient of a particular
treatment. Typically, the terms "subject" and "patient" are used interchangeably herein in reference to
a human subject.

[0050] The term "therapeutically effective amount" refers to an amount of an agent (e.g.. antibody,
soluble receptor, 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 the agent can reduce the number of cancer cells; reduce the tumor size; inhibit or
stop cancer cell infiltration into peripheral organs including, for example, the spread of cancer into
soft tissue and bone; inhibit and stop tumor metastasis; inhibit and stop tumor growth; relieve to some
extent one or more of the symptoms associated with the cancer; reduce morbidity and mortality;
improve quality of life; decrease tumorigenicity, tumorigenic frequency, or tumorigenic capacity of a
tumor; reduce the number or frequency of cancer stem cells in a tumor; differentiate tumorigenic cells
to a non-tumorigenic state; or a combination of such effects. To the extent the agent prevents growth
and/or kills existing cancer cells, it can be referred to as cytostatic and/or cytotoxic.

[0051] As used herein the term "inhibit tumor growth" refers to any mechanism by which tumor cell
growth can be inhibited. In certain embodiments, tumor cell growth is inhibited by slowing
proliferation of tamor cells. In certain embodiments, tumor cell growth is inhibited by halting
proliferation of tumor cells. In certain embodiments, tumor cell growth is inhibited by killing tumor
cells. In certain embodiments, tumor cell growth is inhibited by inducing apoptosis of tumor cells. In
certain embodiments, tumor cell growth is inhibited by inducing differentiation of tumor cells. In
certain embodiments, tumor cell growth is inhibited by depriving tumor cells of nutrients. In certain
embodiments, tumor cell growth is inhibited by preventing migration of tumor cells. In certain
embodiments, tumor cell growth is inhibited by preventing invasion of tumor cells.

[0052] Terms such as "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
and/or slow the development of a targeted pathologic condition or disorder. Thus, those in need of
treatment include those already with the disorder; those prone to have the disorder; and those in whom
the disorder is to be prevented. In certain embodiments, a subject is successfully "treated" for cancer
according to the methods of the present invention if the patient shows one or more of the following: a
reduction in the number of or complete absence of cancer cells; a reduction in the tumor size;
inhibition of or an absence of cancer cell infiltration into peripheral organs including, for example, the
spread of cancer into soft tissue and bone; inhibition of or an absence of tumor metastasis; inhibition
or an absence of tumor growih; relief of one or more symptoms associated with the specific cancer;
reduced morbidity and mortality; improvement in quality of life; reduction in tumorigenicity,

tumorigenic frequency, or tumorigenic capacity, of a tumor; reduction in the number or frequency of
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cancer stem cells in a tumor; differentiation of tumorigenic cells to a non-tumorigenic state; or some
combination of effects.

[0053] A "variable region" of an antibody refers to the variable region of the antibody light chain or
the variable region of the antibody heavy chain, either alone or in combination. The variable regions
of the heavy and light chain each consist 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 FRs and, with the CDRs from the other chain,
contribute to the formation of the antigen-binding site of antibodies. There are at least two techniques
for determining CDRs: (1) an approach based on cross-species sequence variability (i.e., Kabat et al.
Sequences of Proteins of Immunological Interest, (5th ed., 1991, National Institutes of Health,
Bethesda Md.)); and (2) an approach based on crystallographic studies of antigen-antibody complexes
(Al-lazikani et al (1997) J. Molec. Biol. 273:927-948)). In addition, combinations of these two
approaches are sometimes used in the art to determine CDRs,

[0054] The terms "polypeptide,” "peptide," and "protein" are used interchangeably herein to 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, etc.), as well as other modifications known in the art. It is understood that,
because the polypeptides of this invention are based upon antibodies, in certain embodiments, the
polypeptides can occur as single chains or associated chains.

[0055] As used in the present disclosure and claims, the singular forms "a," "an," and "the" include
plural forms unless the context clearly dictates otherwise.

[0056] 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.

[0057] The term "and/or" as used in a phrase such as "A and/or B" herein is intended to include both
"Aand B," "A or B," "A," and "B." Likewise, the term "and/or" as used in a plrase such as "A, B,
and/or C" is intended to encompass each of the following embodiments: A, B,and C; A, B, orC; A

orC; AorB; BorC; A and C; A and B; B and C; A (alone); B (alone); and C (alone).

2. Methods of treatment

[00S8] The present invention provides methods of treating neuroendocrine tumors. Neuroendocrine

tumors (NETs) are tumors that arise from cells of the endocrine (hormonal) and nervous systems.
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Neuroendocrine tumors (NETs) include a group of tumors with a range of morphologic, functional,
and behavioral characteristics. These tumors are generally slow growing and behave in an indolent
fashion. However, they have the potential to spread, primarily to the liver, and when they do, they
can be life threatening and difficult to treat with current modalities.

[0059] Neuroendocrine tumors are classified by the site of their origin. In certain embodiments, the
NET is selected from the group consisting of pancreatic neuroendocrine tumors (pNETs) and
carcinoid tumors of the lung, stomach, duodenum, jejunum, ileum, colon and rectum. In further
embodiments, the NET is selected from the group consisting neuroendocrine tumors of the ovary,
thymus, thyroid medulla, adrenal glands (e.g., pheocromocytoma) and paraganglia (paraganglioma).
In certain embodiments, the NET treated by the methods described herein is small cell lung cancer
(SCLC). In certain alternative embodiments, the NET is not small cell lung cancer. In certain
embodiments, NETs are pancreatic neuroendocrine tumors (PETs) or carcinoid tumors. In certain
embodiments, the NET is not small cell lung cancer, a pancreatic cancer, or a thyroid cancer.

[0060] Neuroendocrine tumors are also classified by grade and differentiation. See, e.g., Phan et al.,
Pancreas, 39(6):784-798 (2012). In certain embodiments, the neuroendocrine tumor is a well
differentiated, low grade tumor. In certain embodiments, the neuroendocrine tumor is a moderately
differentiated, intermediate grade tumor. In certain embodiments, the neuroendocrine tumor is a
poorly differentiated, high grade tumor. In one embodiment, low grade tumors are characterized by
<2 mitoses per 10 HPF (high power fields) and no necrosis. In one embodiment, intermediate grade
tumors are characterized by 2-10 mitoses per 10 HPF (high power fields) or foci of necrosis. In one
embodiment, high grade tumors are characterized by >10 mitoses per 10 HPF (high power fields).
[0061] Neuroendocrine tumors are also classified as functional and non-functional NETs. NETs are
considered functional when a specific clinical syndrome is induced due to excessive production of
hormones by the tumor cells. Examples of functional NETs include, but are not limited to, carcinoid
tumors, which can result in carcinoid syndrome, and functional pNETs, for example, insulinomas,
gastrinomas, vasoactive intestinal peptide (VIP)omas, glucagonomas, and somatostatinomas. Non-
functional NETSs are not associated with a clinical syndrome due to excessive production of hormones
by the tumor cells, but can still produce symptoms related to the presence of the tumor or its
metastasis (e.g., abdominal pain or bloating). In certain embodiments, the neuroendocrine tumor is a
functional NET. In certain embodiments, the neuroendocrine tumor is a non-funictional NET. In
certain embodiments, the neuroendocrine tumor is selected from the group consisting ot furnctional
carcinoid tumor, insulinoma, gastrinoma, vasoactive intestinal peptide (VIP)oma, glucagonoma,
serotoninoma, histaminoma, ACTHoma, pheocromocytoma, and somatostatinoma. In certain
embodiments, the neuroendocrine tumor is not SCLC.

[0062] In certain embodiments, the neuroendocrine tumor is a primary tumor. In certain
embodiments, the neuroendocrine tumor is metastatic tumor. In certain embodiments, the

neuroendocrine tumor has not spread outside of the wall of the primary organ. In certain
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embodiments, the neuroendocrine tumor has spread through the wall of the primary organ and to
nearby tissues, such as fat, muscle, or lymph nodes. In certain embodiments, the neuroendocrine
tumor has spread to tissues or organs away from the primary organ, for example, to the liver, bones,
or lungs.

[0063] In certain embodiments, the neuroendocrine cancer or tumor is refractory to treatment. As a
non-limiting example, the cancer or tumor may be chemorefractory (i.e., resistant to one or more
forms of chemotherapy). In certain embodiments, the cancer or tumor is resistant to treatment with a
somatostatin analog. In certain embodiments, the cancer or tumor is resistant to treatment with a
kinase inhibitor.

[0064] In certain embodiments, the neuroendocrine cancer or tumor has metastasized to the liver. By
way of non-limiting example, the neuroendocrine cancer or tumor is a carcinoid or pancreatic
neuroendocrine tumor that has metastasized to the liver.

[0065] In one aspect, the present invention provides the use of a Wnt antagonist (e.g., an anti-FZD
antibody or soluble FZD receptor) in the treatment of neuroendocrine tumor. In certain embodiments,
the Wnt antagonist is useful for inhibiting Wnt signaling (e.g., canonical Wnt signaling) in a
neuroendocrine tumor cell, inhibiting neuroendocrine tumor growth, inducing neuroendocrine tumor
differentiation, reducing neuroendocrine tumor volume, and/or reducing the tumorigenicity of a
neuroendocrine tumor. The methods of use can be in vitro, ex vivo, or in vivo methods. In certain
embodiments, the Wnt antagonist is the antibody OMP-18RS. In certain embodiments, the Wnt
antagonist is the soluble receptor OMP-54F28.

[0066] The present invention provides for methods of treating neuroendocrine tumor comprising
administering a therapeutically effective amount of a Wnt antagonist (e.g., an anti-FZD antibody or
soluble FZD receptor) to a subject (e.g., a subject in need of treatment). In certain embodiments, the
neuroendocrine tumor is a pancreatic neuroendocrine tumor. In certain embodiments, the
neuroendocrine tumor is a carcinoid. In certain embodiments, the neuroendocrine tumor is
neuroendocrine tumor of the lung. By way of non-limiting example, the neuroendocrine tumor in the
lung may be SCLC. In certain embodiments, the neuroendocrine tumor is not SCLC. In certain
embodiments, the subject is a human. In certain embodiments, the Wnt antagonist is OMP-18RS. In
certain embodiments, the Wnt antagonist is OMP-54F28.

[0067] The present invention further provides methods for inhibiting neuroendocrine tumor growth
using the Wnt antagonists (e.g., anti-FZD antibodies and soluble FZD receptors) described herein. In
certain embodiments, the method of inhibiting the neuroendocrine tumor growth comprises contacting
the tumor cell with a Wnt antagonist (e.g., an anti-FZD antibody or soluble FZD receptor) in vitro.
For example, an immortalized neuroendocrine tumor cell line is cultured in medium to which is added
the Wnt antagonist (e.g., an anti-FZD antibody or soluble FZD receptor) to inhibit tumor growth. In
some embodiments, neuroendocrine tumor cells are isolated from a patient sample such as, for

example, a tissue biopsy, pleural effusion, or blood sample and cultured in medium to which is added
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a Wnt antagonist (e.g., an anti-FZD antibody or soluble FZD receptor) to inhibit tumor growth. In
certain embodiments, the Wnt antagonist is OMP-18R5. In certain embodiments, the Wnt antagonist
is OMP-54F28.

[0068] In some embodiments, the method of inhibiting neuroendocrine tumor growth comprises
contacting the neuroendocrine tumor or tumor cells with the Wnt antagonist (e.g., an anti-FZD
antibody or soluble FZD receptor) in vivo. In certain embodiments, contacting a neuroendocrine
tumor or tumor cell with a Wnt antagonist (e.g., an anti-FZD antibody or soluble FZD receptor) is
undertaken in an animal model. For example, a Wnt antagonist (e.g., an anti-FZD antibody or soluble
FZD receptor) may be administered to neuroendocrine tumor xenografts that have been grown in
immunocompromised mice (e.g. NOD/SCID mice) to inhibit neuroendocrine tumor growth. In some
embodiments, neuroendocrine tumor cancer stem cells are isolated from a patient sample such as, for
example, a tissue biopsy, pleural effusion, or blood sample and injected into immunocompromised
mice that are then administered a Wnt antagonist (e.g., an anti-FZD antibody or soluble FZD receptor)
to inhibit neuroendocrine tumor cell growth. In some embodiments, the Wnt antagonist (e.g., anti-
FZD antibody or soluble FZD receptor) is administered at the same time or shortly after introduction
of tumorigenic cells into the animal to prevent neuroendocrine tumor growth. In some embodiments,
the Wnt antagonist (e.g., anti-FZD antibody or soluble FZD receptor) is administered as a therapeutic
after the tumorigenic cells have grown to a specified size. In certain embodiments, the Wnt
antagonist is OMP-18R5. In certain embodiments, the Wnt antagonist is OMP-54F28.

[0069] In certain embodiments, the method of inhibiting neuroendocrine tumor growth comprises
administering to a subject a therapeutically effective amount of a Wnt antagonist (e.g., an anti-FZD
antibody or soluble FZD receptor). In certain embodiments, the subject is a human. In certain
embodiments, the subject has a neuroendocrine tumor or has had a tumor removed.

[0070] In certain embodiments, the neuroendocrine tumor is a tumor in which Wnt signaling is
active. In certain embodiment. the Wnt signaling that is active is canonical Wnt signaling. In certain
embodiments, the neuroendocrine tumor is a Wnt-dependent tumor. For example, in some
embodiments, the tumor is sensitive to axin over-expression. In certain embodiments, the tumor does
not comprise an inactivating mutation (e.g.. a truncating mutation) in the adenomatous polyposis coli
(APC) tumor suppressor gene or an activating mutation in the beta-catenin gene. In certain
embodiments, the tumor expresses one or more genes in a Wnt gene signature, i.., one or more genes
up-regulated or down-regulated by the Wnt signaling pathway. In certain embodiments, the
neuroendocrine tumor for which a subject is being treated involves such a tumor.

[0071] In certain embodiments, the neuroendocrine tumor expresses one or more human frizzled
receptors to which the Wnt antagonist FZD-binding antibody described herein binds. In certain
embodiments, the neuroendocrine tumor over-expresses the human frizzled receptor(s). In certain

embodiments, the Wnt antagonist is OMP-18RS5.
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[0072] In certain embodiments, the neuroendocrine tumor expresses one or more human Wnt
polypeptides to which the Wnt antagonist soluble FZD receptor described herein binds. In certain
embodiments, the neuroendocrine tumor over-expresses the human Wnt polypeptide(s). In certain
embodiments, the Wnt antagonist is OMP-54F28.

[0073] In certain embodiments, the neuroendocrine tumor expresses one or more human Wnt
polypeptides to which the Wnt antagonist anti-Wnt antibody described herein binds. In certain
embodiments, the neuroendocrine tumor over-expresses the human Wnt polypeptide(s).

[0074] In certain embodiments, the neuroendocrine tumor is a pancreatic neuroendocrine tumor. In
certain embodiments, the neuroendocrine tumor is a carcinoid. In certain embodiments, the
neuroendocrine tumor is neuroendocrine tumor of the lung. In certain embodiments, the
neuroendocrine tumor is not SCLC.

[0075] The invention also provides a method of inhibiting Wnt signaling in a neuroendocrine tumor
cell comprising contacting the cell with an effective amount of a Wnt antagonist (e.g., an anti-FZD
antibody or soluble FZD receptor). In certain embodiments, the method is an in vivo method wherein
the step of contacting the cell with the Wnt antagonist (e.g., anti-FZD antibody or soluble FZD
receptor) comprises administering a therapeutically effective amount of the Wnt antagonist to the
subject. In some alternative embodiments, the method is an in vitro or ex vivo method. In certain
embodiments, the Wnt signaling that is inhibited is canonical Wnt signaling. In certain embodiments,
the Wnt signaling is signaling by Wntl, Wnt2, Wnt3, Wnt3A, Wnt7a, Wnt7b, and/or Wnt10B. In
certain embodiments, the Wnt signaling is signaling by Wnt1, Wnt3A, Wnt7b, and/or Wnt10B.
[0076] In addition, the invention provides a method of reducing the tumorigenicity of a
neuroendocrine tumor in a subject, comprising administering a therapeutically effective amount of a
Wnt antagonist (e.g., an anti-FZD antibody or soluble FZD receptor) to the subject. In certain
embodiments, the neuroendocrine tumor comprises cancer stem cells. In certain embodiments, the
frequency of cancer stem cells in the neuroendocrine tumor is reduced by administration of the agent.
In certain embodiments, the Wnt antagonist is OMP-18RS5. In certain embodiments, the Wnt
antagonist is OMP-54F28.

[0077] Thus, the invention also provides a method of reducing the frequency of cancer stem cells in a
neuroendocrine tumor, comprising contacting the tumor with an effective amount of a Wnt antagonist
(e.g., an anti-FZD antibody or soluble FZD receptor).

[0078] The invention further provides methods of differentiating tumorigenic neuroendocrine tumor
cells into non-tumorigenic cells comprising contacting the tumorigenic neuroendocrine tumor cells
with a Wnt antagonist (e.g., an anti-FZD antibody or soluble FZD receptor) by administering the Wnt
antagonist to a subject that has a neuroendocrine tumor comprising the tumorigenic cells or that has
had such a neuroendocrine tumor removed.

[0079] The use of the Wnt antagonists (e.g., an anti-FZD antibodies and soluble FZD receptors)

described herein to induce the differentiation of neuroendocrine tumor cells is also provided. For
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example, methods of inducing cells to differentiate comprising contacting the cells with an effective
amount of a Wnt antagonist (e.g., an anti-FZD antibody or soluble FZD receptor) described herein are
envisioned. Methods of inducing cells in a neuroendocrine tumor in a subject to differentiate
comprising administering a therapeutically effective amount of a Wnt antagonist (e.g., an anti-FZD
antibody or soluble FZD receptor) to the subject are also provided. In certain embodiments, the
differentiation of neuroendocrine tumor cells is associated with changes in the radiographic image of
the tumor lesion. In certain embodiments, the differentiation of neuroendocrine tumor cells is
associated with calcification in the tumor lesion. In certain embodiments, the Wnt antagonist is OMP-
18RS5. In certain embodiments, the Wnt antagonist is OMP-54F28.

[0080] Methods of treating a neuroendocrine tumor in a subject, wherein the neuroendocrine tumor is
associated with Wnt signaling activation and/or is characterized by an increased level of stem cells
and/or progenitor cells are further provided. In some embodiments, the treatment methods comprise
administering a therapeutically effective amount of a Wnt antagonist (e.g., an anti-FZD antibody or
soluble FZD receptor) to the subject. In certain embodiments, the Wnt signaling is canonical Wnt
signaling.

[0081] In certain embodiments, in addition to administering the Wnt antagonist (e.g., anti-FZD
antibody or soluble FZD receptor) described herein, the method or treatment further comprises
administering a second anti-cancer agent (prior to, concurrently with, and/or subsequently to
administration of the Wnt antagonist). Pharmaceutical compositions comprising the Wnt antagonist
and the second anti-cancer agent are also provided. In certain embodiments, the administration of the
combination of the Wnt antagonist and a second anti-cancer agent has a synergistic effect, such as a
synergistic effect on the frequency of cancer stem cells.

[0082] It will be appreciated that the combination of a Wnt antagonist (e.g., anti-FZD antibody or
soluble FZD receptor) and a second anti-cancer agent may be administered in any order or
concurrently. In selected embodiments, the Wnt antagonist will be administered to patients that have
previously undergone treatment with the second anti-cancer agent. In certain other embodiments, the
Whnt antagonist and the second anti-cancer agent will be administered substantially simultaneously or
concurrently. For example, a subject may be given the Wnt antagonist while undergoing a course of
treatment with the second anti-cancer agent (e.g., chemotherapy). In certain embodiments, the Wnt
antagonist will be administered within 1 year of the treatment with the second anti-cancer agent. In
certain alternative embodiments, the Wnt antagonist will be administered within 10, 8, 6, 4, or 2
months of any treatment with the second anti-cancer agent. In certain other embodiments, the Wnt
antagonist will be administered within 4, 3, 2, or 1 week of any treatment with the second anti-cancer
agent. In some embodiments, the Wnt antagonist will be administered within 5, 4, 3, 2, or 1 days of
any treatment with the second anti-cancer agent. It will further be appreciated that the two agents or
treatment may be administered to the subject within a matter of hours or minutes (i.e., substantially

simultaneously).
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[0083] Useful classes of anti-cancer 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, performing
compounds, purine antimetabolites, puromycins, radiation sensitizers, steroids, taxanes,
topoisomerase inhibitors, vinca alkaloids, or the like. In certain embodiments, the second anti-cancer
agent is an antimetabolite, an antimitotic, a topoisomerase inhibitor, or an angiogenesis inhibitor.
[0084] Anticancer agents that may be administered in combination with the Wnt antagonists (e.g.,
anti-FZD antibodies or soluble FZD receptors) include chemotherapeutic agents. Thus, in some
embodiments, the method or treatment involves the combined administration of a Wnt antagonist and
a chemotherapeutic agent or cocktail of multiple different chemotherapeutic agents. Treatment with a
Wnt antagonist can occur prior to, concurrently with, or subsequent to administration of
chemotherapies. Chemotherapies contemplated by the invention include chemical substances or
drugs which are known in the art and are commercially available, such as gemcitabine, irinotecan,
doxorubicin, 5-fluorouracil, cytosine arabinoside ("Ara-C"), cyclophosphamide, thiotepa, busulfan,
cytoxin, TAXOL, methotrexate, cisplatin, melphalan, vinblastine and carboplatin. Combined
administration can include co-administration, either in a single pharmaceutical formulation or using
separate formulations, or 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 Chemotherapy Service Ed., M. C. Perry, Williams & Wilkins,
Baltimore, Md. (1992).

[0085] Chemotherapeutic agents useful in the instant invention also 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, triethylenethiophosphaoramide 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, dactindmycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine,
doxorubicin, epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins, mycophenolic acid,

nogalamycin, olivomycins, peplomycin, potfiromycin, puromycin, quelamycin, rodorubicin,
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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, cytarabine,
dideoxyuridine, doxifluridine, enocitabine, floxuridine, 5-FU; androgens such as calusterone,
dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-adrenals such as
aminoglutethimide, mitotane, trilostane; folic acid replenisher such as frolinic 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"); cyclophosphamide; thiotepa; taxoids, e.g. paclitaxel (TAXOL, Bristol-Myers Squibb
Oncology, Princeton, N.J.) and doxetaxel (TAXOTERE, Rhone-Poulenc Rorer, Antony, France);
chlorambucil; gemcitabine; 6-thioguanine; mercaptopurine; methotrexate; platinum analogs such as
cisplatin and carboplatin; vinblastine; platinum; etoposide (VP-16); ifosfamide; mitomycin C;
mitoxantrone; vincristine; vinorelbine; navelbine; novantrone; teniposide; daunomycin; aminopterin;
xeloda; ibandronate; CPT11; topoisomerase inhibitor RFS 2000; difluoromethylornithine (DMFO),
retinoic acid; esperamicins; capecitabine; 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 examnple tamoxifen, raloxifene,
aromatase inhibiting 4(5)-imidazoles, 4-hydroxytamoxifen, trioxifene, keoxifene, LY117018,
onapristone, and toremifene (Fareston); and antiandrogens such as flutamide, nilutamide,
bicalutamide, leuprolide, and goserelin; and pharmaceutically acceptable salts, acids or derivatives of
any of the above.

[0086] In certain embodiments, the chemotherapeutic agent is a kinase inhibitor. In certain
embodiments, the kinase inhibitor is a multi-targeted receptor tyrosine kinase inhibitor. Kinase
inhibitors include, but are not limited to, sunitinib (marketed as SUTENT by Pfizer), pazopanib,
crizotinib, dasatinib. In certain embodiments, the second anticancer agent is sunitinib.

[0087] In certain embodiments, the chemotherapeutic agent is an inhibitor of mammalian target of
rapamycin (mTOR). mTOR inhibitors include, but are not limited to, temsirolimus, sirolimus,
deforolimus and everolimus. In certain embodiments, the second anticancer agent is everolimus.
[0088] In certain embodiments, the chemotherapeutic agent is a somatostatin analog. Somatostatin
analogs act through interaction with specific, high affinity membrane receptors for somatostatin.
Somatostatin analogs include, but are not limited to, octreotide, somatulin, and RC 160 (octastatin).

In certain embodiments, the second anticancer agent is octreotide.
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[0089] 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 [ or II). Topoisomerase inhibitors include, but are not limited to,
doxorubicin HCI, daunorubicin citrate, mitoxantrone HCL, actinomycin D, etoposide, topotecan HCI,
teniposide (VM-26), and irinotecan. In certain embodiments, the second anticancer agent is
irinotecan.

[0090] In certain embodiments, the chemotherapeutic agent is an alkylating agent. In certain
embodiments, the chemotherapeutic agent is temozolomide.

[6091] 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 (GlaxoSmithKline),
S-azacytidine, 6-mercaptopurine, azathioprine, 6-thioguanine, pentostatin, fludarabine phosphate, and
cladribine, as well as pharmaceutically acceptable salts, acids, or derivatives of any of these. In
certain embodiments, the second anticancer agent is gemcitabine. In certain embodiments, the tumor
to be treated is a pancreatic neuroendocrine tumor and the second anticancer agent is an anti-
metabolite (e.g., gemcitabine).

[0092] In certain embodiments, the chemotherapeutic agent is an antimitotic agent, including, but not
limited to, agents that bind tubulin. By way of non-limiting example, the agent comprises a taxane.

In certain embodiments, the agent comprises 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 (e.g., 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 thereof. In some embodiments, the antimitotic agent is an inhibitor of Eg5
kinesin or an inhibitor of a mitotic kinase such as Aurora A or Plkl1.

[0093] In certain embodiments, the treatment involves the combined administration of a Wnt
antagonist (e.g., anti-FZD antibody or soluble FZD receptor) described herein and radiation therapy.
Treatment with the Wnt antagonist can occur prior to, concurrently with, or subsequent to
administration of radiation therapy. Any dosing schedule for such radiation therapy can be used as
determined by the skilled practitioner.

[0094] In some embodiments, the second anti-cancer agent comprises an antibody. Thus, treatment
can involve the combined administration of a Wnt antagonist (e.g., anti-FZD antibody or soluble FZD
receptor) with antibodies against tumor-associated antigens including, but not limited to, antibodies
that bind to EGFR, ErbB2, HER2, DLL4, NOTCH, and/or VEGF. Exemplary anti-DLL4 antibodies,
are described, for example, in U.S. Patent Application Publication No. US 2008/0187532,

X
N
2.{



10

15

20

30

35

WO 2014/066328 PCT/US2013/066087

incorporated by reference herein in its entirety. In certain embodiments, the second anti-cancer agent
is an antibody that is an angiogenesis inhibitor (e.g., an anti-VEGF antibody). Additional anti-DLL4
antibodies are described in, e.g., International Patent Publication Nos. WO 2008/091222 and WO
2008/0793326, and U.S. Patent Application Publication Nos. US 2008/0014196, US 2008/0175847,
US 2008/0181899, and US 2008/0107648, each of which is incorporated by reference herein in its
entirety. Exemplary anti-NOTCH antibodies are described, for example, in U.S. Patent Application
Publication No. US 2008/0131434, incorporated by reference herein in its entirety. In certain
embodiments, the second anti-cancer agent is an antibody that is an angiogenesis inhibitor (e.g., an
anti-VEGF antibody). In certain embodiments, the second anti-cancer agent is an inhibitor of
NOTCH signaling. In certain embodiments, the second anti-cancer agent is AVASTIN
(bevacizumab), HERCEPTIN (trastuzumab), VECTIBIX (panitumumab), or ERBITUX (cetuximab).
Combined administration can include co-administration, either in a single pharmaceutical formulation
or using separate formulations, or consecutive administration in either order but generally within a
time period such that all active agents can exert their biological activities simultaneously.

[0095] Furthermore, treatment can include administration of one or more cytokines (e.g.,
lymphokines, interleukins, tumor necrosis factors, and/or growth factors) or can be accompanied by
surgical removal of cancer cells or any other therapy deemed necessary by a treating physician.
[0096] For the treatment of the disease, the appropriate dosage of a Wnt antagonist (e.g., anti-FZD
antibody or soluble FZD receptor) described herein depends on the type of neuroendocrine tumor to
be treated, the severity and course of the neuroendocrine tumor, the responsiveness of the
neuroendocrine tumor, whether the Wnt antagonist (e.g., anti-FZD antibody or soluble FZD receptor)
is administered for therapeutic or preventative purposes, previous therapy, patient's clinical history,
and so on all at the discretion of the treating physician. The Wnt antagonist (e.g., anti-FZD antibody
or soluble FZD receptor) can be administered one time or over a series of treatments lasting from
several days to several months, or until a cure is effected or a diminution of the neuroendocrine tumor
is achieved (e.g. reduction in tumor size). Optimal dosing schedules can be calculated from
measurements of drug accumulation in the body of the patient and will vary depending on the relative
potency of an individual Wnt antagonist (e.g., anti-FZD antibody or soluble FZD receptor). The
administering physician can easily determine optimum dosages, dosing methodologies and repetition
rates. In certain embodiments, dosage is from 0.01pg to 100mg per kg of body weight, and can be
given once or more daily, weekly, monthly or yearly. In certain embodiments, the Wnt antagonist
(e.g., anti-FZD antibody or soluble FZD receptor) is given once every two weeks or once every three
weeks. In certain embodiments, the dosage of the Wnt antagonist (e.g., anti-FZD antibody or soluble
FZD receptor) is from about 0.1mg to about 20mg per kg of body weight. The treating physician can
estimate repetition rates for dosing based on measured residence times and concentrations of the drug
in bodily fluids or tissues. In certain embodiments, the Wnt antagonist is OMP-18R5. In certain
embodiments, the Wnt antagonist is OMP-54F28.
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[0097] In certain embodiments, OMP-18R5 is administered intravenously at a dose of about
0.1mg/kg to about 20mg/kg or a dose of about 0.5mg/kg to about 10mg/kg. Such doses may, in some
embodiments, be given about every week, every two weeks, every three weeks or every four weeks.
In certain embodiments, OMP-18R35 is administered intravenously at a dosage of about 0.5mg/kg to
about 10mg/kg about every two to four weeks. In certain embodiments, OMP-18RS5 is administered
intravenously at a dosage of about 1.0mg/kg to about 10mg/kg approximately about every three
weeks. In certain embodiments, OMP-18RS5 is administered intravenously at a dosage of (a) at least
about 0.5mg/kg about every one to two weeks or (b) at least about 1.0mg/kg about every three weeks.
In certain embodiments, the antibody is administered at a dosage of about 0.5mg/kg to about
1.0mg/kg about every one to two weeks. In some alternative embodiments, the antibody is
administered at a dosage of about 1.0mg/kg to about 5.0mg/kg about every three weeks.

[0098] By way of non-limiting example, OMP-54F28 may be administered intravenously at a dose of
about 0.1mg/kg to about 20mg/kg. This dose may, in some embodiments, be given every week, every
two weeks, every three weeks or every four weeks. In certain embodiments, OMP-54F28 is
administered intravenously at a dosage of about 0.5mg/kg to about 10mg/kg every two to four weeks.
In certain embodiments, OMP-54F28 is administered intravenously at a dosage of about 0.5mg/kg to

about 10mg/kg about every three weeks.

3. FZD-binding agents

[0099] Another aspect of the methods of the invention is the use of a FZD-binding agent (e.g., anti-
FZD antibody) in the treatment of neuroendocrine tumors. In certain embodiments, the FZD-binding
agents (e.g., anti-FZD antibodies) that are useful in the methods of the invention specifically bind one
or more human frizzled receptors (FZDs). In certain embodiments, the agents specifically bind two,
three, four, five, six, seven, eight, nine, or ten frizzled receptors. The human frizzled receptor or
receptors bound by the agent can be selected from the group consisting of FZD1, FZD2, FZD3,
FZD4, FZDS, FZD6, FZD7, FZD8, FZD9, and FZD10. In certain embodiments, the one or more
human frizzled receptors comprise FZD1, FZD2, FZD5, FZD7, and/or FZDS. In certain
embodiments, the one or more human frizzled receptors comprise FZD7. In certain embodiments, the
one or more human frizzled receptors comprise FZD5 and/or FZDS. In certain embodiments, the
agent specifically binds FZD1, FZD2, FZDS5, FZD7, and FZD8. In certain embodiments, the FZD-
binding agent specifically binds FZD7. In certain embodiments, the FZD-binding agent specifically
binds FZD5. The full-length amino acid (aa) and nucleotide (nt) sequences for FZD1-10 are known in
the art and also provided herein as SEQ ID NO:1 (FZD1 aa), SEQ ID NO:2 (FZD?2 aa), SEQ ID NO:3
(FZD3 aa), SEQ ID NO:4 (FZD4 aa), SEQ ID NO:5 (FZD5 aa), SEQ ID NO:6 (FZD6 aa), SEQ ID
NO:7 (FZD7 aa), SEQ ID NO:8 (FZD8 aa), SEQ ID NO:9 (FZD9 aa), SEQ ID NO:10 (FZD10 aa).
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[00100] In certain emibodiments, a FZD-binding agent (e.g., anti-FZD antibody) that is useful in the
methods of the invention specifically binds to two or more human frizzled receptors. In certain
embodiments, the two or more human frizzled receptors are selected from the group consisting of
FZD2, FZD5, FZD7, and FZDS8. In certain embodiments, the two or more frizzled receptors comprise
FZD1 and a second frizzled receptor selected from the group consisting of FZD2, FZDS5, FZD7, and
FZD8. In certain embodiments, the two or more frizzled receptors comprise FZD2 and a second
frizzled receptor selected from the group consisting of FZD1, FZDS, FZD7, and FZD8. In certain
embodiments, the two or more frizzled receptors comprise FZDS5 and a second frizzled receptor
selected from the group consisting of FZD1, FZD2, FZD7, and FZD8. In certain embodiments, the
two or more frizzled receptors comprise both FZD5 and FZD8. In certain embodiments, the two or
more frizzled receptors comprise FZD7 and a second frizzled receptor selected from the group
consisting of FZD1, FZD2, FZD5, and FZD8. In certain embodiments, the agent specifically binds to
three or more human frizzled receptors. In certain embodiments, the three or more human frizzled
receptors comprise three or more frizzled receptors selected from the group consisting of FZD1,
FZD2, FZD5, FZD7, and FZD8. In certain embodiments, the agent further specifically binds to one
or more additional human frizzled receptors.

[00101]In certain embodiments, a FZD-binding agent (e.g., anti-FZD antibody) that is useful in the
methods of the invention specifically binds to the extracellular domain (ECD) within the one or more
human frizzled receptors to which it binds. Sequences of the extracellular domain of each of the
human frizzled receptors are known in the art and are also provided as SEQ ID NO:11 (FZD1 ECD),
SEQ ID NO:12 (FZD2 ECD), SEQ ID NO:13 (FZD3 ECD), SEQ ID NO:14 (FZD4 ECD), SEQ ID
NO:15 (FZD5 ECD), SEQ ID NO:16 (FZD6 ECD), SEQ ID NO:17 (FZD7 ECD), SEQ ID NO:18
(FZD8 ECD), SEQ ID NO:19 (FZD9 ECD), and SEQ ID NO:20 (FZD10 ECD). Particularly useful
antibodies are described in U.S. Patent 7,982,013 and U.S. Pat. Appl. Pub. No. 2012/0027778, which
are herein incorporated by reference in their entirety.

{00102] In certain embodiments, a FZD-binding agent (e.g., anti-FZD antibody) that is useful in the
methods of the invention specifically binds to the Fri domain (FRI) (also known as the cysteine-rich
domain (CRD)) within the human frizzled receptor(s) to which it binds. Sequences of the Fri domain
of each of the human frizzled receptors are known in the art and are also provided herein. The Fri
domain of FZD1 includes approximately amino acids 87-237 of SEQ ID NO:11. The Fri domain of
FZD2 includes approximately amino acids 24-159 of SEQ ID NO:12. The Fri domain of FZD3
includes approximately amino acids 23-143 of SEQ ID NO:13. The Fri domain of FZD4 includes
approximately amino acids 40-170 of SEQ ID NO:14. The Fri domain of FZDS5 includes
approximately amino acids 27-157 of SEQ ID NO:15. The Fri domain of FZD6 includes
approximately amino acids 19-146 of SEQ ID NO:16. The Fri domain of FZD7 includes
approximately amino acids 33-170 of SEQ ID NO:17. The Fri domain of FZD8 includes
approximately amino acids 28-158 of SEQ ID NO:18. The Fri domain of FZD9 includes
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approximately amino acids 23-159 of SEQ ID NO:19. The Fri domain of FZD10 includes
approximately amino acids 21-154 of SEQ ID NO:20. The corresponding, predicted Fri domains for
each of the human FZD receptors are provided as SEQ ID NOs:21-30. The minimal, core Fri domain
sequences for each of the human FZD receptors (FZD1-10) are provided as SEQ ID NOs:73-82.
Those of skill in the art may differ in their understanding of the exact amino acids corresponding to
the various Fri domains. Thus in specific embodiments, the N-terminus or C-terminus of the domains
outlined above and herein can extend or be shortened by 1,2, 3,4, 5, 6, 7, 8,9, or even 10 amino
acids.

[00103}In certain embodiments, an individual antigen-binding site of a FZD-binding antibody is
capable of binding (or binds) the one, two, three, four, or five (or more) human frizzled receptors. In
certain embodiments, an individual antigen-binding site of the FZD-binding antibody is capable of
specifically binding one, two, three, four, or five human frizzled receptors selected from the group
consisting of FZD1, FZD2, FZD5, FZD7, and FZD8. In certain embodiments, an individual binding
site of the antibody specifically binds to at least FZD5 and FZDS8.

[00104] In certain embodiments, a FZD-binding agent (e.g., anti-FZD antibody) that is useful in the
methods of the invention binds to one or more (for example, two or more, three or more, or four or
more) human frizzled receptors with a dissociation constant (Kp) 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 FZD-binding agent or antibody that binds to niore than one FZD, binds to those FZDs
with a K of about 100nM or less, about 20nM or less, or about 10nM or less. In certain
embodiments, the FZD-binding agent or antibody binds to each of one or more (e.g., 1,2, 3,4, or 5)
of the following FZDs with a dissociation constant of about 40nM or less: FZD1, FZD2, FZD3,
FZD7, and FZD8. In certain embodiments, the FZD-binding agent or antibody binds to each of one
or more of the following FZDs with a dissociation constant of about 10nM or less: FZD1, FZD2,
FZDS5, FZD7, and FZD8. In certain embodiments, the FZD-binding agent or antibody binds to each
of the following FZDs with a dissociation constant of about 10nM or less: FZD1, FZD2, FZD5,
FZD7, and FZD8. In certain embodiments, the dissociation constant of the agent or antibody to a
particular FZD is the dissociation constant determined using an FZD-Fc fusion protein comprising the
FZD extracellular domain or Fri domain immobilized on a Biacore chip.

[00105] In certain embodiments, a FZD-binding agent (e.g., anti-FZD antibody) that is useful in the
methods of the invention is an antagonist of at least one human frizzled receptor (i.e., 1, 2, 3,4, 5, 6,
7, 8,9, or 10 FZDs) bound by the agent. In certain embodiments, the agent 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 one or more activity of the bound human frizzled receptor.

[00106] In certain embodiments, the FZD-binding agent (e.g., anti-FZD antibody) inhibits binding of
a ligand to the at least one human frizzled receptor. In certain embodiments, the ligand is a human

Wht protein. Nineteen human Wnt proteins have been identified: Wntl, Wnt2, Wnt2B/13, Wnt3,
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Wnt3A, Wnt4, Wnt5A, Wnt5B, Wnt6, Wnt7A, Wnt7B, Wnt8A, Wnt8B, Wnt9A (previously Wntl4),
Wnt9B (previously Wntl5), Wnt10A, Wnt10B, Wntl1, and Wntl6. In certain embodiments, the
agent inhibits binding of Wnt3A to FZD8. In certain embodiments, the inhibition of binding of a
particular ligand to a particular human frizzled protein provided by the FZD-binding agent 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 ligand such asa Wntto a
FZD, further inhibits Wnt signaling (e.g., inhibits canonical Wnt signaling).

[00107]In certain embodiments, the FZD-binding agent (e.g., anti-FZD antibody) inhibits Wnt
signaling. It is understood that a FZD-binding agent that inhibits Wnt signaling may, in certain
embodiments, inhibit signaling by one or more Wats, but not necessarily by all Wnts. In certain
alternative embodiments, signaling by all human Wnts may be inhibited. In certain embodiments,
signaling by one or more Wnts selected from the group consisting of Wntl, Wnt2, Wnt2B/13, Wnt3,
Wnt3A, Wnt4, WntSA, Wnt5B, Wnt6, Wnt7A, Wnt7B, Wnt8A, Wnt8B, Wnt9A (previously Wntl14),
Wnt9B (previously Wntl5), Wnt10A, Wnt10B, Wntl 1, and Wnt16 is inhibited. In certain
embodiments, the Wnt signaling that is inhibited is signaling by Wntl, Wnt2, Wnt3, Wnt3A, Wnt7a,
Wnt7b, and/or Wnt10B. In certain embodiments, the agent inhibits signaling by (at least) Wntl,
Wnt3A, Wnt7b, and Wnt10B. In particular embodiments, the agent inhibits signaling by (at least)
Wnt3A. In certain embodiments, the inhibition of signaling by a Wnt provided by the FZD-binding
agent is a reduction in the level of signaling by the Wnt of 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, the Wnt signaling that is inhibited is canonical Wnt signaling.

[00108] I vivo and in vitro assays for determining whether a FZD-binding agent (or candidate FZD-
binding agent) inhibits Wnt signaling are known in the art. See, e.g., U.S. Pat. Appl. Pub. No.
2012/0027778, which is incorporated by reference herein in its entirety.

[00109]In certain embodiments, the FZD-binding agents (e.g., anti-FZD antibodies) useful in the
methods of the invention have one or more of the following effects: inhibit proliferation of
neuroendocrine tumor cells, reduce the tumorigenicity of a neuroendocrine tumor by reducing the
frequency of cancer stem cells in the neuroendocrine tumor, inhibit neuroendocrine tumor growth,
increase survival, trigger cell death of neuroendocrine tumor cells, differentiate tumorigenic
neuroendocrine tumor cells to a non-tumorigenic state, or prevent metastasis of tumor cells.

[00110] In certain embodiments, the FZD-binding agents useful in the methods of the invention are
capable of inhibiting neuroendocrine tumor growth. In certain embodiments, the FZD-binding agents
are capable of inhibiting neuroendocrine tumor growth in vivo (e.g., in a xenograft mouse model
and/or in a human having cancer).

[06111]In certain embodiments, the FZD-binding agents useful in the methods of the invention are
capable of reducing the tumorigenicity of a neuroendocrine tumor. In certain embodiments, the agent

or antibody is capable of reducing the tumorigenicity of a neuroendocrine tumor comprising cancer
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stem cells in an animal model, such as a mouse xenograft model. In 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. An example of a limiting dilution assay used to test the
efficacy of an anti-FZD antibody is provided in Example 8 of US 2012/0027778, which is
incorporated by reference herein in its entirety. 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 Number WO 2008/042236. U.S. Patent
Application Publication No. 2008/0064049, and U.S. Patent Application Publication No.
2008/0178305, each of which is incorporated by reference herein in its entirety.

[00112] In certain embodimients, the FZD-binding agent (e.g., antibody) useful in the methods of the
invention is a polypeptide. In certain embodiments, the agent or polypeptide is an antibody. In
certain embodiments, the antibody is an IgG1 antibody or an IgG2 antibody. In certain embodiments,
the antibody is a monoclonal antibody. In certain embodiments, the antibody is a human antibody or
a humanized antibody. In certain embodiments, the antibody is an antibody fragment.

[00113]In certain embodiments, an anti-FZD antibody for the methods of the invention comprise one,
two, three, four, five and/or six of the CDRs of the 18R5, 18R8, and/or 44R24 human antibodies (see
Table 1 below) with up to four (i.e., 0, 1, 2, 3, or 4) conservative amino acid substitutions per CDR.
In certain embodiments, the heavy chain CDR(s) are contained within a heavy chain variable region

and/or the light chain CDR(s) are contained within a light chain variable region.

Table 1. CDRs of 18R8, 18R5, and 44R24 human antibodies

Ab(s) Heavy Chain
BRI g — s
"18R8 GFTFSHYTLS VISGDGSYTYYADSVKG | NFIKYVFAN
(SEQ ID NO:31) (SEQ ID NO:32) (SEQ ID NO:33)
18R5 GFTFSHYTLS VISGDGSYTYYADSVKG | NFIKYVFAN
(SEQ ID NO:31) (SEQ ID NO:32) (SEQ ID NO:33)
44R24 GFTFSSYYIT | TISYSSSNTYYADSVKG | SIVFDY
(SEQ ID NO:46) (SEQ ID NO:47) (SEQ ID NO:48)
NG TRt i —
CDRI ' CDR2 CDR3
18R8 SGDKLGKKYAS ™ TEKDNRPSG SSFAGNSLE
(SEQ ID NO:41) ‘ (SEQ ID NO:42) (SEQ ID NO:43)
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"18R5 SGDNIGSFYVH DKSNRPSG QSYANTLSL |
(SEQIDNO:34) | (SEQID NO:35) (SEQ ID NO:36)

| 44R24 SGDALGNRYVY SG GSWDTRPYPKY

(SEQ ID NO:49) (SEQ ID NO:50) (SEQ ID NO:51)

[00114] In one embodiment, an anti-FZD antibody that is useful in the methods of the invention
comprises a heavy chain variable region comprising: (a) a heavy chain CDR1 comprising
GFTFSHYTLS (SEQ ID NO:31), or a variant thereof comprising 1, 2,73, or 4 amino acid
substitutions; (b) a heavy chain CDR2 comprising VISGDGSYTYYADSVKG (SEQ ID NO:32), or a
variant thereof comprising 1, 2, 3, or 4 amino acid substitutions; and/or (c) a heavy chain CDR3
comprising NFIKYVFAN (SEQ ID NO:33), or a variant thereof comprising 1, 2, 3, or 4 amino acid
substitutions. In certain embodiments, the anti-FZD antibody further comprises a light chain variable
regton comprising: (a) a light chain CDR1 comprising SGDKLGKKYAS (SEQ ID NO:41). ora
variant of thereof comprising 1, 2, 3, or 4 amino acid substitutions; (b) a light chain CDR2 comprisirig
EKDNRPSG (SEQ ID NO:42), or a variant of thereof comprising 1, 2, 3, or 4 amino acid
substitutions; and/or (c) a light chain CDR3 comprising SSFAGNSLE (SEQ ID NO:43), or a variant
of thereof comprising 1, 2, 3, or 4 amino acid substitutions. In certain embodiments, the amino acid
substitutions are conservative substitutions. In a further embodiment, an anti-FZD antibody that is
useful in the methods of the invention comprises (a) a heavy chain variable region comprising a heavy
chain CDR1 comprising GFTFSHYTLS (SEQ ID NO:31), a heavy chain CDR2 comprising
VISGDGSYTYYADSVKG (SEQ ID NO:32), and a heavy chain CDR3 comprising NFIKYVFAN
(SEQ ID NO:33); and/or (b) a light chain variable region comprising a light chain CDR1 comprising
SGDKi.GKKYAS (SEQ ID NO:41), a light chain CDR2 comprising EKDNRPSG (SEQ ID NO:42),
and/or a light chain CDR3 comprising SSFAGNSLE (SEQ ID NO:43).

[{00115] In one embodiment, an anti-FZD antibody that is useful in the methods of the invention
comprises a heavy chain variable region comprising: (a) a heavy chain CDR1 comprising
GFTFSHYTLS (SEQ ID NO:31), or a variant thereof comprising 1, 2, 3, or 4 amino acid
substitutions; (b) a heavy chain CDR2 comprising VISGDGSYTYYADSVKG (SEQ ID NO:32), ora
variant thereof comprising 1, 2, 3, or 4 amino acid substitutions; and/or (c) a heavy chain CDR3
comprising NFIKYVFAN (SEQ ID NO:33), or a variant thereof comprising 1, 2, 3, or 4 amino acid
substitutions. In certain embodiments, the anti-FZD antibody further comprises a light chain variable
region comprising: (a) a light chain CDR1 comprising SGDNIGSFYVH (SEQ ID NO:34), or a
variant of thereof comprising 1, 2, 3, or 4 amino acid substitutions; (b) a light chain CDR2 comprising
DKSNRPSG (SEQ ID NO:35), or a variant of thereof comprising 1, 2, 3, or 4 amino acid
substitutions; and/or (c) a light chain CDR3 comprising QSYANTLSL (SEQ ID NO:36), or a variant

of thereof comprising 1, 2, 3, or 4 amino acid substitutions. In certain embodiments, the amino acid
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substitutions are conservative substitutions. In a further embodiment, an anti-FZD antibody that is
useful in the methods of the invention comprises (a) a heavy chain variable region comprising a heavy
chain CDR1 comprising GFTFSHYTLS (SEQ ID NO:31), a heavy chain CDR2 comprising
VISGDGSYTYYADSVKG (SEQ ID NO:32), and a heavy chain CDR3 comprising NFIKYVFAN
(SEQ ID NO:33); and/or (b) light chain variable region comprising a light chain CDR1 comprising
SGDNIGSFYVH (SEQ ID NO:34), a light chain CDR2 comprising DKSNRPSG (SEQ ID NO:35),
and a light chain CDR3 comprising QSYANTLSL (SEQ ID NO:36).

[00116]In one embodiment, an anti-FZD antibody that is useful in the methods of the invention
comprises a heavy chain variable region comprising: (a) a heavy chain CDR1 comprising
GFTFSSYYIT (SEQ ID NO:46), or a variant thereof comprising 1, 2, 3, or 4 conservative amino acid
substitutions; (b) a heavy chain CDR2 comprising TISYSSSNTYYADSVKG (SEQ ID NO:47), or a
variant thereof comprising 1, 2, 3, or 4 conservative amino acid substitutions; and/or (c) a heavy chain
CDR3 comprising SIVFDY (SEQ ID NO:48), or a variant thereof comprising 1, 2, 3, or 4
conservative amino acid substitutions. In certain embodiments, the anti-FZD antibody further
comprises a light chain variable region comprising: (a) a light chain CDR1 comprising
SGDALGNRYVY (SEQ ID NO:49), or a variant thereof comprising 1, 2, 3, or 4 conservative amino
acid substitutions; (b) a light chain CDR2 comprising SG (SEQ ID NO:50), or a variant thereof
comprising 1, 2, 3, or 4 conservative amino acid substitutions; and (c) a light chain CDR3 comprising
GSWDTRPYFKY (SEQ ID NO:51), or a variant thereof comprising 1, 2, 3, or 4 conservative amino
acid substitutions. In certain embodiments, the antibody comprises: (a) a heavy chain CDR1
comprising GFTFSSYYIT (SEQ ID NO:46), a heavy chain CDR2 comprising
TISYSSSNTYYADSVKG (SEQ ID NO:47), and a heavy chain CDR3 comprising SIVFDY (SEQ ID
NO:48); and/or (b) a light chain CDR1 comprising SGDALGNRYVY (SEQ ID NO:49), a light chain
CDR2 comprising SG (SEQ ID NO:50), and a light chain CDR3 comprising GSWDTRPYPKY (SEQ
ID NO:51).

[00117]In certain embodiments, an anti-FZD antibody useful for the methods of the invention
comprise: (a) a heavy chain variable region having at least about 80%, 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 [D
NO:37 or SEQ ID NO:52; and/or (b) a light chain variable region having at least about 80%, 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:44, SEQ ID NO:38 or SEQ ID NO:53. In certain embodiments, an anti-FZD
antibody useful for the methods of the invention comprise: (a) a heavy chain variable region having at
least about 80%, 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:37; and (b) a light chain variable region having at
least about 80%, 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:38. In certain embodiments, the anti-FZD antibody

useful for the methods of the invention comprises (a) a heavy chain variable region having the amino
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acid sequence of SEQ ID NO:37 or SEQ ID NO:52; and/or (b) a light chain variable region having the
amino acid sequence of SEQ ID NO:44, SEQ ID NO:38 or SEQ ID NO:53. In certain embodiments,
the anti-FZD antibody comprises (a) a heavy chain variable region having the amino acid sequence of
SEQ ID NO:37; and/or (b) a light chain variable region having the amino acid sequence of SEQ ID
NO:44. In certain embodiments, the anti-FZD antibody comprises (a) a heavy chain variable region
having the amino acid sequence of SEQ ID NO:37; and/or (b) a light chain variable region having the
amino acid sequence of SEQ ID NO:38. In certain embodiments, the anti-FZD antibody comprises
(a) a heavy chain variable region having the amino acid sequence of SEQ ID NQO:52; and/or (b) a light

chain variable region having the amino acid sequence of SEQ ID NO:53.

Table 2. VH and VL of selected human anti-FZD antibodies

Ab(s) Heavy Chain Variable Region © Light Chain Variable Regioh (V‘L)
(VH) aniino acid sequence . amino acid sequence
18RS . SEQ ID NO:37 _ SEQIDNO:44
- 18RS SEQ ID NO:37 SEQ ID NO:38
CARBETTUSEQID NS T SEQIDNO3 T

[00118]In certain embodiments, an anti-FZD antibody useful for the methods of the invention
comprises (a) a heavy chain of SEQ ID NO:39 and light chain of SEQ ID NO:45; or (b) a heavy chain
of SEQ ID NO:39 and light chain of SEQ ID NO:40.

Table 3. The heavy chain and light chain of selected human anti-FZD antibodies

Ab(s) Heavy Chain Variable Region Light Chain Variable Region (VL)

(VH) amino acid sequence amino acid sequence
18R8 SEQIDNO:39 . . SEQIDNO45
18RS SEQ ID NO:39 { SEQ IDNO:40

[00119]In certain embodiments, the FZD-binding agent useful in the methods of the invention
comprises, consists essentially of, or consists of an anti-FZD antibody selected from the group
consisting of 18R8, 18RS, and 44R24 IgG antibodies.

[00120] In certain embodiments, the FZD-binding agent useful in the methods of the invention
comprises the heavy chains and light chains of the 18R8 IgG2 antibody (with or without the leader
sequence). In certain embodiments, the FZD-binding agent is the 18R8 IgG2 antibody. DNA
encoding the heavy chains and light chains of the 18R8 IgG2 antibody was deposited with the
American Type Culture Collection (ATCC), 10801 University Boulevard, Manassas, VA, USA, under
the conditions of the Budapest Treaty on September 29, 2008, and assigned ATCC deposit
designation number PTA-9540. In certain embodiments, the FZD-binding agent useful in the
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methods of the invention comprises the heavy chains and light chains of the 18R5 IgG2 antibody
(with or without the leader sequence). In certain embodiments, the FZD-binding agent is the 18RS
IgG2 antibody. The 18RS IgG2 antibody is also referred to herein as OMP-18RS5. DNA encoding the
heavy chains and light chains of the 18RS IgG2 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. Additional information regarding the OMP-18RS5 antibody can be found, for
example, in U.S. Patent No. 7,982,013, which is incorporated by reference herein in its entirety. In
U.S. Patent No. 7,982,013, the OMP-18RS5 antibody is generally referred to as "18R5" or the "18R5
IgG2 antibody."

[00121] In certain embodiments, the FZD-binding agent useful in the methods of the invention is an
IgG antibody encoded by the plasmid deposited with the ATCC on August 26, 2009, and assigned
deposit designation number PTA-10307, PTA-10309, or PTA-10311.

[00122]In certain embodiments, the FZD-binding agent useful in the methods of the invention is an
agent that competes for specific binding to FZD1, FZD2, FZDS, FZD7, and/or FZD8 with an antibody
encoded by the plasmid having ATCC deposit designation number PTA-9540, PTA-9541, PTA-
10307, or PTA-10309 (e.g., in a competitive binding assay). In certain alternative embodiments, the
FZD-binding agent is an agent that competes for specific binding to FZDS5 and/or FZD8 with an
antibody encoded by the plasmid having ATCC deposit designation number PTA-10311.

[00123] In certain embodiments, the FZD-binding agent (e.g., antibody) useful in the methods of the
invention binds to the same epitope as or binds to an epitope that overlaps with the epitope of the
18RS, 18RS, or 44R24 antibody.

[00124]In certain embodiments, the FZD-binding agent FZD-binding agent (e.g., antibody) useful in
the methods of the invention competes for specific binding to a human frizzled receptor with the
18R5, 18RS, or 44R24 antibody.

[00125] Further examples of FZD-binding agents useful in the methods of the invention are disclosed
in U.S. Pat. Appl. Pub. No. 2012/0027778, which is incorporated by reference herein in its entirety.
[00126] In certain embodiments, the FZD-binding agent useful in the methods of the invention has a
circulating half-life in mice, cynomolgous monkeys, or humans of at least about 10 hours, at least
about 24 hours, at least about 3 days, at least about 1 week, or at least about 2 weeks. In certain
embodiments, the FZD-binding agent is an IgG (e.g., IgG1 or IgG2) antibody that has a circulating
half-life in mice, cynomolgous monkeys, or humans of at least about 10 hours, at least about 24 hours,
at least about 3 days, at least about 1 week, or at least about 2 weeks. Methods of increasing 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. Pat. Pub. Nos. 2005/0276799, 2007/0148164, and 2007/0122403). Knowa
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methods of increasing the circulating half-life of antibody fragments lacking the Fc region include
such techniques as PEGylation.

[60127]In certain embodiments, an anti-FZD antibody useful tor the methods of the invention is a
bispecific antibody that specifically recognizes a huinan frizzled receptor. Bispecific antibodies are
antibodies that are capable of specifically recognizing and binding at least two different epitopes. In
one embodiment, the bispecific anti-FZD antibody specifically recognizes different epitopes within
the same human frizzled receptor. In another embodiment, the bispecific anti-FZD antibody
specifically recognizes different epitopes within a human frizzled receptor or on different human
frizzled receptors.

[00128] Alternatively, in certain alternative embodiments, an anti-FZD antibody useful for the
methods of the invention is not a bispecific antibody.

[00129]In certain embodiments, an anti-FZD antibody useful for the methods of the invention is
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) the same one or more human FZD receptors
(e.g, FZD1, FZD2, FZD5, FZD7, or FZD8, or a homologous epitops on some combination of the
FZDs). In certain embodiments, an antigen-binding site of the monospecific anti-FZD antibody is
capable of binding (or binds) one, two, three, four, or five (or more) human frizzled receptors.
[00130] In certain embodiments, the FZD-binding agent useful for the methods of the invention 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,
Curr. Opin. Biotechnol., 18:295-304 (2007), Hosse et al., Protein Science, 15:14-27 (2006), Gill et
al., Curr. Opin. Biotechnol., 17:653-658 (2006), Nygren, FEBS J.. 275:2668-76 (2008), and Skerra,
FEBS J., 275:2677-83 (2008), each of which is incorporated by reference herein in its entirety.
[00131] In certain embodiments, the FZD-binding agent useful for the methods of the invention
comprises a protein scaffold of a type selected from the group consisting of protein A, a lipocalin, a
fribronectin domain, an ankyrin consensus repeat domain, and thioredoxin.

[00132]1n certain embodiments, the FZD-binding agent useful for the methods of the invention has
been naturally or unnaturally modified. By way of non-limiting example, the polypeptide may be
labeled. In certain embodiments, the polypeptide is glycosylated, pegylated, phosphorylated, or
acetylated, amidated. In certain embodiments, the modifications increase stability and/or the in vivo
half-life of the polypeptide. In certain embodiments, the polypeptides are cyclic. In certain further
embodiments, the polypeptides comprise one or more N-methyl amino acids.

[00133}In certain embodiments, the FZD-binding agent useful for the methods of the invention is (or
comprises) a polypeptide comprising an amino acid sequence selected froni the group consisting of
SEQ ID NOs:54-72, or (b) an amino acid sequence having at least about 80%, at least about 85%, at
least about 88%, or at least about 90% amino acid sequence identity to a sequence selected from the

group consisting of SEQ ID NOs:54-67 or 69-72. In certain embodiments, the polypeptides comprise,
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consist essentially of, or consist of a cyclic peptide selected from the group consisting of SEQ ID
NOs:54-72. In certain embodiments, the amino acid sequence is SEQ ID NO:64. In certain
alternative embodiments, the amino acid sequence is SEQ ID NO:68.

[00134] In certain embodiments, the FZD-binding polypeptide useful for the methods of the invention
is less than about 500 amino acids in length, less than about 200 amino acids in length, less than about
100 amino acids in length, less than about 50 amino acids in length, less than about 20 amino acids
amino acids in length, or less than about 15 amino acids in length. In certain embodiments, the FZD-
binding polypeptide is at least about 3, at least about 5, or at least about 7 amino acids in length.
Accordingly, in certain embodiments the polypeptide is between about 5 and about 20 amino acids in

length. In some embodiments, the polypeptide is between about 7 and about 15 amino acids in length.

4. Soluble receptors

[00135] An additional aspect of the methods of the invention is the use of Wnt antagonist soluble
receptors in the treatment of neuroendocrine tumors. In certain embodiments, the soluble receptor
useful in the methods of the invention comprises the extracellular domain of a FZD receptor. In some
embodiments, the soluble receptor useful in the methods of the invention comprises a Fri domain of a
FZD receptor. In certain embodiments, the FZD receptor is a human FZD receptor. In certain
embodiments, the human FZD receptor is FZD1, FZD2, FZD3, FZD4, FZDS5, FZD6, FZD7, FZDS,
FZD9, or FZD10. In certain embodiments, the FZD receptor is FZD8. In certain embodiments, the
Wnt antagonist used in the methods described herein comprises a human FZD8 Fri domain and a
human Fc region.

[00136] In some alternative embodiments, the soluble receptor useful in the methods of the invention
comprises a portion of a SFRP. In some embodiments, the soluble receptor useful in the methods of
the invention comprises a Fri domain of a SFRP. In certain embodiments, the SFRP is a human
SFRP. In some embodiments, the human SFRP is SFRP1, SFRP2, SFRP3, SFRP4, or SFRPS. The
minimal, core Fri domain sequences for each of the human SFRPs (SFRP1-5) are provided as SEQ ID
NOs:83-87.

[00137] In other alternative embodiments, the soluble receptor useful in the methods of the invention
comprises the extracellular domain of a ROR protein. In some embodiments, the soluble receptor
useful in the methods of the invention comprises a Fri domain of a ROR protein. In certain
embodiments, the ROR is a human ROR. In some embodiments, the human ROR is ROR1 or ROR2.
The minimal, core Fri domain sequences of human ROR1 and ROR2 are provided as SEQ ID NO:88
and SEQ ID NO:89.

[60138] In certain embodiments, the soluble receptors (e.g., FZD8 Fri.Fc) that are useful in the
methods of the invention specifically bind one, two, three, four, five, six, seven, eight, nine, ten, or

more Wnt proteins. By way of non-limiting example, the Wnt-binding agent may bind Wntl, Wnt2,
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Wnt2b, Wnt3, Wnt3a, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wntl0a, and/or Wnt10b. In certain
embodiments, the Wnt-binding agent binds Wntl, Wnt2, Wnt3, Wnt3a, and Wnt7b. In certain
embodiments, the soluble receptor is a Wnt antagonist. In certain embodiments, the soluble receptor
inhibits Wnt-signaling. In some embodiments, the soluble receptor inhibits canonical Wnt signaling.
[00139] Nonlimiting examples of soluble FZD receptors useful in the methods of the invention can be
found in U.S. Patent No. 7,723,477, which is incorporated by reference herein in its entirety.
Additional soluble receptors (e.g., soluble FZD receptors) are disclosed in US 2011/0305695, which is
incorporated by reference herein in its entirety.

[00140] In certain embodiments, a soluble receptor useful in the methods of the invention comprises a
Fri domain of a human FZD receptor, or a fragment or variant of the Fri domain that binds one or
more human Wnt proteins. In certain embodiments, the human FZD receptor is FZD4. In certain
alternative embodiments, the human FZD receptor is FZD5. In certain additional alternative
embodiments, the human FZD receptor is FZD8. In certain embodiments, the FZD is FZD4 and the
soluble receptor comprises SEQ ID NO:76 or comprises approximately amino acids 40 to 170 of SEQ
ID NO:90. In certain embodiments, the FZD is FZDS and the soluble receptor comprises SEQ ID
NO:77 or comprises approximately amino acids 27-157 of SEQ ID NO:91. In certain embodiments,
the FZD is FZD8 and the soluble receptor comprises SEQ ID NO:80 or comprises approximately
amino acids 28-158 of SEQ ID NO:92.

[00141]In certain embodiments, the soluble receptor useful in the methods of the invention comprises
a minimal Fri domain sequence selected from the group consisting of SEQ ID NOs:73-89. In certain
embodiments, the soluble receptor useful in the methods of the invention comprises a variant of any
one of the aforementioned Fri domain sequences that comprises one or more (e.g., one, two, three,
four, five, six, seven, eight, nine, ten, etc.) conservative substitutions and is capable of binding
Wat(s).

[00142] In certain embodiments, the soluble receptor useful in the methods of the invention, such as a
soluble receptor comprising a minimum Fri domain of a human FZD receptor, further comprises a
human Fc region (e.g., a human IgG1 Fc region). Soluble receptors comprising the Fri domain of a
FZD receptor and human IgG1 Fc are referred to herein as "FZD Fri.Fc" (e.g. FZD8 Fri.Fc). The Fc
region can be obtained from any of the classes of immunoglobulin, IgG, IgA, IgM, IgD and IgE. 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 by 1, 2, 3,
4,5,6,7,8,9, or 10 amino acids, (e.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 undesirable disulfide bond formation. In certain
embodiments, the Fc region comprises or consists of SEQ ID NO:93, SEQ ID NO:94, or SEQ ID
NO:9s.
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[00143] In certain embodiments, a soluble receptor useful in the methods of the invention is a fusion
protein comprising at least a minimum Fri domain (e.g., a minimum Fri domain of a FZD receptor)
and an 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.e. without an intervening peptide linker). In some embodiments, the first polypeptide is linked to
the Fc region via a peptide linker.

[00144] 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., an 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), where n is 1-7, GRA, poly(Gly), poly(Ala), ESGGGGVT
(SEQ ID NO:96), LESGGGGVT (SEQ ID NO:97), GRAQVT (SEQ ID NO:98), WRAQVT (SEQ ID
NO:99), and ARGRAQVT (SEQ ID NO:100). 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).

[00145] In certain embodiments, soluble receptors useful for the methods of the invention 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's 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 soluble receptors useful for the
methods of the invention may comprise a mixture of polypeptides with different N-termini. In some

embodiments, the N-termini differ in length by 1, 2, 3, 4, or 5 amino acids. In some embodiments, the
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soluble receptor polypeptide is substantially homogeneous, i.e., the polypeptides have the same N-
terminus. 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. In some embodiments, the signal
sequence of the polypeptide comprises or consists of a sequence selected from the group listed in
Table 3. In some embodiments, the signal sequence is SEQ ID NO:101. In some embodiments, the

signal sequence is SEQ ID NO:104. In some embodiments, the signal sequence is SEQ ID NO:106.

MEWGYLLEVTSLLAALALLORSSGARA | SEQ ID NO:101
""" MEWGYLLEVTSLLAALALLORSSGALA | SEQ ID NO:102
 MEWGYLLEVTSLLAALALLQRSSGVLA | SEQ ID NO:103
MEWGYLLEVTSLLAALLLLORSPIVHA | SEQ ID NO:104
~~~~~~ MEWGYLLEVTSLLAALFLLQRSPIVHA | SEQIDNO:105
MEWGYLLEVTSLLAALLLLORS PFVHA . SEQIDNO:106 |
MEWGYLLEVTSLLAALLLLORSPIIYA | SEQ ID NO:107
MEWGYLLEVTSLLAALLLLQRSPIAHA | SEQ ID NO:108

[00146] In certain embodiments, a soluble receptor useful in the methods of the invention comprises a
first polypeptide comprising a FZD domain component and an Fc region. In some embodiments, the
FZD domain component is from FZD1, FZD2, FZD3, FZD4, FZDS5, FZD6, FZD7, FZD8, FZD9, or
FZD10. In some embodiments, the Fc region is from an IgG1 immunoglobulin. In some
embodiments, the soluble receptor comprises: (a) a first polypeptide consisting essentially of amino
acids selected from the group consisting of: X1 to Y1 of SEQ ID NO:11, X2 to Y2 of SEQ ID NO:12,
X3 t0 Y3 of SEQ ID NO:13, X4 to Y4 of SEQ ID NO:14, X5 to Y5 of SEQ ID NO:15, X6 to Y6 of
SEQ ID NO:16, X7 to Y7 of SEQ ID NO:17, X8 to Y8 of SEQ ID NO:18, X9 to Y9 of SEQ ID
NO:19, and X10 to Y10 of SEQ ID NO:20; and
(b) a second polypeptide consisting essentially of amino acids A to B of SEQ ID NO:95;
wherein X1 = amino acid 69, 70, 71,72, 73, 74, 75, or 76

Y1 = amino acid 236, 237, 238, 239, 240, 241, 242, or 243

X2 = amino acid 22, 23, 24, 25, 26, 27 or 28

Y2 = amino acid 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171

or 172

X3 = amino acid 18, 19, 20, 21, 22, 23, 24, or 25

Y3 = amino acid 141, 142, 143, 144, 145, 146, 147, 148, or 149

X4 = amino acid 38, 39, 40, 41, or 42

Y4 = amino acid 168, 169, 170, 171, 172, 173, 174, 175 or 176
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X5 = amino acid 25, 26, 27, 28 or 29
Y5 = amino acid 155, 156, 157, 158, 159, 160, 161, 162, 163, or 164
X6 = amino acid 19, 20, 21, 22, 23, or 24
Y6 = amino acid 144, 145, 146, 147, 148, 149, 150, 151 or 152
X7 =amino acid 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, or 34
Y7 = amino acid 178, 179, 180, 181, 182, 183, 184, 185, or 186
X8 = amino acid 25, 26, 27, 28, 29, 30, or 31
Y8 = amino acid 156, 157, 158, 159, 160, 161, 162, 163, or 164
X9 = amino acid 21, 22, 23, or 24
Y9 = amino acid 137, 138, 139, 140, 141, 142, 143, 144, 145, or 146
X10 = amino acid 20, 21, 22, 23, 24, or 25
Y 10 = amino acid 152, 153, 154, 155, 156, 157, 158, 159, or 160
A=aminoacid 1, 2,3,4, 3,or6
B = amino acid 231 or 232.
In some embodiments, the first polypeptide is directly linked to the second polypeptide. In some
embodiments, the first polypeptide is linked to the second polypeptide via a peptide linker. In some
embodiments, the first polypeptide is linked to the second polypeptide via the peptide linker GRA. A
polypeptide (e.g., a first or second polypeptide) that "consists essentially of" certain amino acids or is
"consisting essentially of" certain amino acids may, in some embodiments, include one or more (e.g.,
one, two, three, four or more) additional amino acids at one or both ends, so long as the additional
amino acids do not materially affect the function of the Wnt-binding agent.
[00147]In certain embodiments, a soluble receptor useful in the methods of the invention comprises:
(a) a first polypeptide consisting essentially of amino acids X to Y of SEQ ID NO:18; and (b) a
second polypeptide consisting essentially of amino acids A to B of SEQ ID NO:95; wherein the first
polypeptide is directly linked to the second polypeptide; and wherein
X = amino acid 25, 26, 27, 28, 29, 30, or 31
Y = amino acid 156, 157, 158, 159, 160, 161, 162, 163, or 164
A=aminoacid 1,2,3,4,5,0r6
B = amino acid 231 or 232.
In some embodiments, the first polypeptide consists essentially of amino acids 25-158 of SEQ ID
NO:18. In other embodiments, the first polypeptide consists of amino acids 25-158 of SEQ ID
NO:18. In some embodiments, the first polypeptide consists essentially of amino acids 28-158 of
SEQ ID NO:18. In other embodiments, the first polypeptide consists of amino acids 28-158 of SEQ
ID NO:18. In some embodiments, the first polypeptide consists of amino acids 31-158 of SEQ ID
NO:18. In some embodiments, the second polypeptide consists of amino acids 1-232 of SEQ ID
NO:95. In some embodiments, the second polypeptide consists of amino acids 3-232 of SEQ ID
NO:95. In some embodiments, the second polypeptide consists of amino acids 6-232 of SEQ ID

W
i



10

15

25

30

35

WO 2014/066328 PCT/US2013/066087

NO:95. In some embodiments, the first polypeptide is SEQ ID NO:28 and the second polypeptide is
SEQ ID NO:95. In some embodiments, the first polypeptide is SEQ ID NO:28 and the second
polypeptide is SEQ ID NO:94. In some embodiments, the first polypeptide is SEQ ID NO:28 and the
second polypeptide is SEQ ID NO:93.

[00148] In some embodiments, the soluble receptor useful in the methods of the invention comprises
an amino acid sequence selected from the group consisting of SEQ ID NO:109-121. In certain
alternative embodiments, the soluble receptor comprises an amino acid sequence selected from the
group consisting of SEQ ID NO:109-121, comprising one or more (e.g., one, two, three, four, five,
six, seven, eight, nine, ten, etc.) conservative substitutions. In certain embodiments, soluble receptor
comprises a sequence having at least about 90%, about 95%, or about 98% sequence identity with an
amino acid sequence selected from the group consisting of SEQ ID NO:109-121. In certain
embodiments, the variant soluble receptor maintains its ability to bind one or more human Wnts.
[00149] In certain embodiments, the soluble receptor useful in the methods of the invention comprises
the sequence of SEQ ID NO:109. Ir certain embodiments, the soluble receptor comprises the
sequence of SEQ ID NO:115. In some embodiments, the soluble receptor consists of a homodimer
formed by polypeptides consisting of SEQ ID NO:115. In certain embodiments, the soluble receptor
comprises the sequence of SEQ ID NO:117. In some embodiments, the soluble receptor consists of a
homodimer formed by polypeptides consisting of SEQ ID NO:117.

[00150] In some embodiments, the soluble receptors (e.g., FZD8 Fri.Fc) useful in the methods of the
invention inhibit the growth of a neuroendocrine tumor or tumor cells. In some embodiments, the
soluble receptors induce neuroendocrine tumor cells to differentiate. In some embodiments, the
soluble receptors induce the expression of differentiation markers on a neuroendocrine tumor or tumor
cell. In certain embodiments, the soluble receptors reduce the frequency of cancer stem cells in a
neuroendocrine tumor. In certain embodiments, the soluble receptors inhibit the growth of a Wnt-
dependent neuroendocrine tumor. In some embodiments, a soluble receptor comprising SEQ ID
NO:115 inhibits neuroendocrine tumor growth to a greater extent than a soluble receptor comprising
SEQ ID NO:109. In some embodiments, a soluble receptor comprising SEQ ID NO:117 inhibits
neuroendocrine tumor growth to a greater extent than a soluble receptor comprising SEQ ID NO:109.
In some embodiments, a soluble receptor inhibits tumor growth to a greater extent than a soluble
receptor comprising a FZD domain component, an Fc domain and a linker component connecting the
FZD domain component and the Fc domain. In some embodiments, the linker component is an
intervening peptide linker.

[00151] In certain embodiments, the soluble receptor useful in the methods of the invention (before
signal sequence cleavage) comprises SEQ ID NO:115 and a signal sequence selected from the group
consisting of SEQ ID NO: 104-108. In some embodiments, the soluble receptor (before signal
sequence cleavage) comprises SEQ ID NO:117 and a signal sequence selected from the group

consisting of SEQ ID NO: 104-108. In some embodiments, the soluble receptor comprises SEQ ID
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NO:105 and SEQ ID NO:115. In some embodiments, the soluble receptor comprises SEQ ID NO:105
and SEQ ID NO:117. In some embodiments, the soluble receptor comprises SEQ ID NO:106 and
SEQ ID NO:115. In some embodiments, the soluble receptor comprises SEQ ID NO:106 and SEQ ID
NO:117. In some embodiments, the soluble receptor comprises SEQ ID NO:133.

[00152] In some embodiments, the soluble receptor (e.g., FZD8 Fri.Fc) is a substantially purified
polypeptide comprising an amino acid sequence selected from the group consisting of SEQ ID
NO:109, SEQID NO:111, SEQ ID NO:113, SEQ ID NO:115, and SEQ ID NO:117. In certain
embodiments, the substantially purified soluble receptor polypeptide comprises at least 80%, at least
90%, at least 95%, at least 97%, at least 98%, or at least 99% polypeptide that has an N-terminal
sequence of ASA. In certain embodiments, the substantially purified soluble receptor polypeptide
consists of a polypeptide that has an N-terminal sequence of ASA. In some embodiments, the nascent
soluble receptor polypeptide comprises a signal sequence selected from the group consisting of SEQ
ID NOs: 101-108. In some embodiments, the nascent soluble receptor polypeptide comprises a signal
sequence of SEQ ID NO:106. In some embodiments, the nascent soluble receptor polypeptide
comprises a signal sequence that results in a substantially homogeneous polypeptide product with one
N-terminal sequence.

[00153] In certain embodiments, the soluble FZD receptor polypeptide is OMP-54F28. OMP-54F28
is a homodimer formed by two polypeptide chains that each consists of SEQ ID NO:117. Additional
information regarding OMP-54F28 can be found in U.S. Pat. Appl. Pub. No. 2011/0305695, which is
incorporated by reference herein in its entirety. OMP-54F28 is generally referred to as "54F28" in
U.S. Pat. Appl. Pub. No. 2011/0305695.

[00154] In certain embodiments, a soluble receptor (e.g., FZD8 Fri.Fc) useful in the methods of the
invention comprises an Fc region of an immunoglobulin. In certain embodiments, at least a portion of
the Fc region has been deleted or otherwise altered so as to provide desired biochemical or biological
characteristics, such as increased cancer cell localization, increased tumor penetration, reduced serum
half-life, or increased serum half-life, reduced or no ADCC activity, reduced or no complement-
dependent cytotoxicity (CDC) when compared with a soluble receptor of approximately the same
immunogenicity comprising a native or unaltered Fc constant region. Modifications to the Fc region
may include additions, deletions, or substitutions of one or more amino acids in one or more domains.
Additional soluble receptors (e.g., soluble FZD receptors) comprising a modified Fc region are
disclosed in US 2011/0305695, which is incorporated by reference herein in its entirety.

[00155] In certain embodiments, the soluble receptors (e.g., FZD8 Fri.Fc) useful in the methods of the
invention bind to at least one Wnt with a dissociation constant (Kp) of about 1uM or less, about
100nM or less, about 40nM or less, about 20nM or less, or about 10nM or less. The soluble receptors
can be assayed for specific binding by any method known in the art. Such assays are routine and well
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular Biology, Vol. 1,

John Wiley & Sons, Inc., New York, which is incorporated by reference herein in its entirety).
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[00156] In certain embodiments, the soluble receptor (e.g., FZD8 Fri.Fc) useful in the methods of the
invention (e.g., a FZD8 Fri.Fc) is an antagonist of at least one Wnt (i.e., 1,2,3,4,5,6,7,8,9,0r 10
Whnts) bound by the soluble receptor. In certain embodiments, the soluble receptor 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 one or more activity of the bound human Wnt(s). /n vivo and in vitro
assays for determining whether a soluble receptor inhibits Wnt signaling are known in the art.
Suitable methods are disclosed in US 2011/0305695, which is incorporated by reference herein in its
entirety.

[00157] In certain embodiments, a soluble receptor (e.g., FZD8 Fri.Fc) useful in the methods of the
invention is derivatized with a water soluble polymer. Suitable water soluble polymers include, but
are not limited to, polyethylene glycol (PEG), copolymers of ethylene glycol/propylene glycol,
carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1,3-dioxolane, poly-
1,3,6-trioxane, ethylene/maleic anhydride copolymer, polyaminoacids (either homopolymers or
random copolymers), dextran, poly(n-vinyl pyrrolidone)-polyethylene glycol, propropylene glycol
homopolymers, prolypropylene oxide/ethylene oxide co-polymers, polyoxyethylated polyols (e.g.,
glycerol), polyvinyl alcohol, and mixtures thereof. In certain embodiments, the water soluble polymer
is polyethylene glycol (PEG).

[00158] In certain embodiments, the soluble receptor (e.g., FZD8 Fri.Fc) useful in the methods of the
invention has a circulating half-life in mice, cynomolgous monkeys, or humans of at least about 3
hours, at least about 10 hours, at least about 24 hours, at least about 3 days, at least about 1 week, or at
least about 2 weeks. In certain embodiments, the soluble receptors have a half-life of at least about 50
hours in a rat when administered via the tail vein at a dose ranging from about 2mg/kg to about
10mg/kg. In certain embodiments, the soluble receptor is a soluble FZD receptor that comprises a Fri
domain of a human FZD receptor (or a fragment or variant of the Fri domain that binds one or more
Whts) and a human Fc region and has a half-life in vivo (e.g., in a mouse or rat) that is longer than a
soluble FZD receptor comprising the extracellular domain of the FZD receptor and a human Fc

region.

5. Anti-Wnt antibodies

[00159] A further aspect of the methods of the invention is the use of anti-Wnt antibodies in the
treatment of neuroendocrine tumors. In certain embodiments, the anti-Wnt antibodies that are useful
in the methods of the invention specifically bind one or more Wnt polypeptides. In certain
embodiments, the antibodies specifically bind two, three, four, five, six, seven, eight, nine, ten or
more Wnts. The human Wnt(s) bound by the antibody may be selected from the group consisting of
Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wntd4, Wnt5a, Wnt5b, Wnt6, Wnt7a, Wnt7b, Wnt8a, Wnt8b,
Wnt9a, Wnt9b, Wnt10a, Wnt10b, Wntl11, and Wntl6. In certain embodiments, the one or more (or
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two or more, three or more, four or more, five or more, etc.) Wnts bound by the antibody or other
antibody comprise Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt10a, and
Wnt10b. In certain embodiments, the one or more (or two or more, three or more, four or more, five
or more, etc.) Wnts comprise Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt8a, Wnt8b, Wntl0a, and
Wnt10b.

[00160] In certain embodiments, an individual antigen-binding site of a Wnt-binding antibody useful
in the methods of the invention is capable of binding (or binds) the one, two, three, four, or five (or
more) human Wats. In certain embodiments, an individual antigen-binding site of the Wnt-binding
antibody is capable of specifically binding one, two, three, four, or five human Wats selected from the
group consisting of Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt10a, and
Wnt10b.

[0G161] In certain embodiments, the Wnt-binding antibody useful in the methods of the invention
binds to the C-terminal cysteine rich domain of a human Wnt. In certain embodiments, the antibody
binds to a domain (within the one or more Wnt proteins to which the antibody binds) that is selected
from the group consisting of SEQ ID NOs:122-132. In some embodiments, the Wnt-binding antibody
binds within SEQ ID NO:122. In some embodiments, the Wnt-binding antibody binds within amino
acids 288-370 of Wnt1.

[00162]In certain embodiments, the Wnt-binding antibody useful in the methods of the invention
binds to one or more (for example, two or more, three or more, or four or more) Wnts with a
dissociation constant (Kp) 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 antibody
useful in the methods of the invention that binds to more than orie Wnt, binds to those Wnts with a Kp
of about 100nM or less, about 20nM or less, or about 10nM or less. In certain embodiments, the Wnt
-binding antibody binds to each of one or more (e.g., 1, 2, 3, 4, or 5) of the following Wnts with a
dissociation constant of about 40nM or less: Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnrt7a, Wnt7b,
Wnt8a, Wnt8b, Wnt10a, and Wnt10b.

[00163]In certain embodiments, the anti-Wnt antibody useful in the methods of the invention is an
IgG1 antibody or an IgG2 antibody. In certain embodiments, the antibody is a monoclonal antibody.
In certain embodiments, the antibody is a human antibody or a humanized antibody. In certain
embodiments, the antibody is an antibody fragment.

[00164] The antibodies or other antibodies of the present invention can be assayed for specific binding
by any method known in the art. Such assays are routine and well known in the art (see, e.g., Ausubel
et al, eds, 1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York,
which is incorporated by reference herein in its entirety).

[00165]In certain embodiments, the Wnt-binding antibody useful in the methods of the invention is
an antagonist of at least one Wnt (i.e.,, 1,2, 3,4, 5,6, 7, 8,9, or 10 Wnts) bound by the antibody. In

certain embodiments, the antibody inhibits at least about 10%, at least about 20%, at least about 30%,
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at least about 50%, at least about 75%, at least about 90%, or about 100% of one or more activity of
the bound human Wnt(s).

[00166] In certain embodiments, the Wnt-binding antibody useful in the methods of the invention
inhibits binding of a ligand to the at least one human Wnt. In certain embodiments, the Wnt-binding
antibody inhibits binding of a human Wnt protein to one or more of its ligands. Nineteen human Wnt
proteins have been identified: Wnt1, Wnt2, Wnt2B/13, Wnt3, Wnt3a, Wnt4, WntSa, Wnt5b, Wnt6,
Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt9a (previously Wnt14), Wnt9b (previously Wntl5), Wnt10a,
Wnt10b, Wntl1, and Wnt16. Ten human FZD receptors proteins have been identified (FZD1, FZD2,
FZD3, FZD4, FZDS5, FZD6, FZD7, FZD8, FZD9, and FZD10). In certain embodiments, the Wnt-
binding antibody inhibits binding of FZD4, FZD5, and/or FZD8 to one or more Wnts (e.g., Wnt3a).
In certain embodiments, the inhibition of binding of a particular ligand to a Wnt provided by the Wnt-
binding antibody 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 antibody that inhibits binding of a
Wht to a ligand such as a FZD, further inhibits Wnt signaling (e.g., inhibits canonical Wnt signaling).
[00167]In certain embodiments, the Wnt-binding antibody useful in the methods of the invention
inhibits Wnt signaling. It is understood that a Wnt-binding antibody that inhibits Wnt signaling can,
in certain embodiments, inhibit signaling by one or more Wnts, but not necessarily by all Wnts. In
certain alternative embodiments, signaling by all human Wnts can be inhibited. In certain
embodiments, signaling by one or more Wnts selected from the group consisting of Wnt1, Wnt2,
Wnt2b/13, Wnt3, Wnt3a, Wnt4, Wnt5a, Wnt5b, Wnt6, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt9a
(previously Wnt14), Wnt9b (previously Wnt15), Wnt10a, Wnt10b, Wntl11, and Wntl16 is inhibited. In
certain embodiments, the Wnt signaling that is inhibited is signaling by Wntl, Wnt2, Wnt3, Wnt3a,
Wnt7a, Wnt7b, and/or Wnt10b. In certain embodiments, the antibody inhibits signaling by (at least)
Wntl, Wnt3a, Wnt7b, and Wnt10b. In particular embodiments, the antibody inhibits signaling by (at
least) Wnt3a. In certain embodiments, the inhibition of signaling by a Wnt provided by the Wnt-
binding antibody is a reduction in the level of signaling by the Wnt of 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, the Wnt signaling that is inhibited is canonical Wnt signaling.

[00168] In vivo and in vitro assays for determining whether a Wnt-binding antibody inhibits Wnt
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 canonical Wnt signaling levels in vitro (Gazit ef al.,
1999, Oncogene, 18; 5959-66). The level of Wt signaling in the presence of one or more Wnts (e.g.,
Whnt(s) expressed by transfected cells or provided by Wnt-conditioned media) with the Wnt-binding
antibody present is compared to the level of signaling without the Wnt-binding antibody present. In
addition to the TCF/Luc reporter assay, the effect of a Wnt-binding antibody (or candidate antibody)

on canonical Wnt signaling may be measured in vitro or in vivo by measuring the effect of the
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antibody on the level of expression of f-catenin regulated genes, such as c-myc (He e 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 an antibody on Wnt
signaling may also be assessed by measuring the effect of the antibody on the phosphorylation state of
Dishevel]ed-l, Dishevelled-2, Dishevelled-3, LRP5, LRP6, and/or -catenin.

[00169]In certain embodiments, the Wnt-binding antibodies useful in the methods of the invention
have one or more of the following effects: inhibit proliferation of neuroendocrine tumor cells, reduce
the tumorigenicity of a neuroendocrine tumor by reducing the frequency of cancer stem cells in the
tumor, inhibit neuroendocrine tumor growth, trigger cell death of neuroendocrine tumor cells,
differentiate neuroendocrine tumorigenic cells to a non-tumorigenic state, prevent metastasis of
neuroendocrine tumor cells or decrease survival.

[00170] In certain embodiments, the Wnt-binding antibodies useful in the methods of the invention
are capable of inhibiting neuroendocrine tumor growth. In certain embodiments, the Wnt-binding
antibodies are capable of inhibiting neuroendocrine tumor growth in vivo (e.g., in a xenograft mouse
model, and/or in a human having cancer).

[00171]In certain embodiments, the Wnt-binding antibodies useful in the methods of the invention
are capable of reducing the tumorigenicity of a neuroendocrine tumor. In certain embodiments, the
antibody is capable of reducing the tumorigenicity of a neuroendocrine tumor comprising cancer stem
cells in an animal model, such as a mouse xenograft model. In certain embodiments, the number or
frequency of cancer stem cells in a neuroendocrine 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 Number WO 2008/042236, U.S. Patent
Application Publication No. 2008/0064049, and U.S. Patent Application Publication No.
2008/0178305, each of which is incorporated by reference herein in its entirety.

[00172] In certain embodiments, the Wnt-binding antibody useful in the methods of the invention has
a circulating half-life in mice, cynomolgous monkeys, or humans of at least about 5 hours, at least
about 10 hours, at least about 24 hours, at least about 3 days, at least about 1 week, or at least about 2
weeks. In certain embodiments, the Wnt-binding antibody is an IgG (e.g., IgG1 or IgG2) antibody
that has a circulating half-life in mice, cynomolgous monkeys, or humans of at least about 5 hours, at
least about 10 hours, at least about 24 hours, at least about 3 days, at least about 1 week, or at least
about 2 weeks.

[00173] In certain embodiments, an anti-Wnt antibody useful for the methods of the invention
is a bispecific antibody that specifically recognizes a human Wnt. Bispecific antibodies are antibodies

that are capable of specifically recognizing and binding at least two different epitopes. In one
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embodiment, the bispecific anti-Wnt antibody specifically recognizes different epitopes within the
same human Wnt. In another embodiment, the bispecific anti-Wnt antibody specifically recognizes
different epitopes within different human Wnts or on different Wnts.

[00174] Alternatively, in certain alternative embodiments, an anti-Wnt antibody useful for the
methods of the invention is not a bispecific antibody.

[00175] In certain embodiments, an anti-Wnt antibody useful for the methods of the invention is
monospecific. In certain embodiments, each of the one or more antigen-binding sites that an antibody
contains is capable of binding (or binds) the same one or more human Wnts. In certain embodiments,
an antigen-binding site of the monospecific antibody is capable of binding (or binds) one, two, three,
four, or five (or more) human Whnts.

[00176] Anti-Wnt antibodies useful for the methods of the invention are disclosed in International

Fublication Number WO 2011/088127, which is incorporated by reference in its entirety.

6. Antibodies and production thereof

[00177] The antibodies (e.g., anti-FZD and anti-Wnt antibodies) useful in the methods of the
invention can be produced by any suitable method known in the art. Polyclonal antibodies can be
prepared by any known method. Polyclonal antibodies are raised by immunizing an animal (e.g. a
rabbit, rat, mouse, donkey, etc.) by multiple subcutaneous or intraperitoneal injections of the relevant
antigen (a purified peptide fragment, full-length recombinant protein, fusion protein, etc.) optionally
conjugated to keyhole limpet hemocyanin (KLH), serum albumin, etc. diluted in sterile saline and
combined with an adjuvant (e.g. Complete or Incomplete Freund's Adjuvant) to form a stable
emulsion. The polyclonal antibody is then recovered from blood, ascites and the like, of an animal so
immunized. Collected blood is clotted, and the serum decanted, clarified by centrifugation, and
assayed for antibody titer. The polyclonal antibodies can be purified from serum or ascites according
to standard methods in the art including affinity chromatography, ion-exchange chromatography, gel
electrophoresis, dialysis, etc.

(00178] Monoclonal antibodies can be prepared using hybridoma methods, such as those described by
Kohler and Milstein (1975) Nature 256:495. Using the hybridoma method, a mouse, hamster, or
other appropriate host animal, is immunized as described above to elicit the production by
lymphocytes of antibodies that will specifically bind to an immunizing antigen. Lymphocytes can
also be immunized in vitro. Following immunization, the 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 as determined by
immunoprecipitation, immunoblotting, or by an in vitro binding assay (e.g. radioimmunoassay (RIA);

enzyme-linked immunosorbent assay (ELISA)) can then be propagated either in vitro culture using
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standard methods (Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, 1986)
or in vivo as ascites tumors in an animal. The monoclonal antibodies can then be purified from the
culture medium or ascites fluid as described for polyclonal antibodies above.

[00179] Alternatively monoclonal antibodies can also be made using recombinant DNA methods as
described in U.S. Patent 4,816,567. The polynucleotides encoding a monoclonal antibody are isolated
from mature B-cells or hybridoma cell, 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 procedures. The isolated polynucleotides encoding the heavy and
light chains are then cloned into suitable expression vectors, which when transfected into host cells
such as E. coli cells, simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do
not otherwise produce immunoglobulin protein, monoclonal antibodies are generated by the host
cells. Also, recombinant monoclonal antibodies or fragments thereof of the desired species can be
isolated from phage display libraries expressing CDRs of the desired species as described
(McCafferty et al., 1990, Nature, 348:552-554; Clackson et al., 1991, Narure, 352:624-628; and
Marks et al., 1991, J. Mol. Biol., 222:581-597).

[00180] 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, 2 mouse
monoclonal antibody can be substituted 1) for those regions of, for example, a human antibody to
generate a chimeric antibody or 2) for a non-immunoglobulin polypeptide to generate a fusion
antibody. In some embodiments, the constant regions are truncated or renoved 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.

[00181] in some embodiments, the monoclonal antibody useful in the methods of the invention is a
humanized antibody. In certain embodiments, such antibodies are used therapeutically to reduce
antigenicity and HAMA (human anti-mouse antibody) responses when administered to a human
subject. Humanized antibodies can be produced using various techniques known in the art. In certain
alternative embodiments, the antibody useful in the methods of the invention is a human antibody.
[00182] Human antibodies can be directly prepared using various techniques known in the art.
Immortalized human B lymphocytes immunized in vitro or isolated from an immunized individual
that produce an antibody directed against a target antigen can be generated (See, e.g., Cole er al.,
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985); Boemer et al., 1991, J.
Immunol., 147 (1):86-95; and U.S. Patent 5,750,373). Also, the human antibody can be selected from
a phage library, where that phage library expresses human antibodies, as described, for example, in
Vaughan et al., 1996, Nat. Biotech., 14:309-314, Sheets et al., 1998, Proc. Nat'l. Acad. Sci., 95:6157-
6162, Hoogenboom and Winter, 1991, J Mol. Biol., 227:381, and Marks et al., 1991, J Mol. Biol.,

222:581). Techniques for the generation and use of antibody phage libraries are also described in
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U.S. Patent Nos. 5,969,108, 6,172,197, 5,885,793. 6,521,404; 6,544,731, 6,555,313; 6,582,915;
6,593,081; 6,300,064; 6,653,068; 6,706,484; and 7,264,963; and Rothe et al., 2007, J. Mol. Bio.,
d0i:10.1016/j.jmb.2007.12.018 (each of which is incorporated by reference in its entirety). Affinity
maturation strategies and chain shuffling strategies (Marks et al., 1992, Bio/Technology 10:779-783,
incorporated by reference in its entirety) are known in the art and may be employed to generate high
affinity human antibodies.

[00183] Humanized antibodies can also be made in transgenic mice containing human
immunoglobulin loci that 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. Patents 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425, and 5,661,016.

[00184] In certain embodiments, the antibody useful in the methods of the invention is a bispecific
antibody that specifically recognizes a human frizzled receptor or a human Wnt polypeptide.
Bispecific antibodies are antibodies that are capable of specifically recognizing and binding at least
two different epitopes. The different epitopes can either be within the same molecule (e.g. the same
human frizzled receptor or same human Wnt polypeptide) or on different molecules. Bispecific
antibodies can be intact antibodies or antibody fragments.

[00185] Alternatively, in certain alternative embodiments, antibodies useful for the invention are not
bispecific antibodies.

[00186] In certain embodiments, the antibodies useful for the invention are 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) the same human FZD receptor or the same human Wnt
polypeptide. In certain embodiments, an antigen-binding site of a monospecific antibody is capable
of binding (or binds) one, two, three, four, or five (or more) human frizzled receptors or human Wnt
polypeptide.

[00187]In certain embodiments, an antibody useful for the methods of the invention is an antibody
fragment. Antibody fragments can display increased tumor penetration relative to a full antibody.
Various techniques are known for the production of antibody fragments. Traditionally, these
fragments are derived via proteolytic digestion of intact antibodies (for example Morimoto ez al.,
1993, Journal of Biochemical and Biophysical Methods 24:107-117; Brennan et al., 1985, Science,
229:81). In certain embodiments, antibody fragments are produced recombinantly. Fab, Fv, and scFv
antibody fragments can all be expressed in and secreted from E. coli or other host cells, thus allowing
the production of large amounts of these fragments. Such antibody fragments can also be isolated
from the antibody phage libraries discussed above. The antibody fragment can also be linear
antibodies as described in U.S. Patent 5,641,870, for example, and can be monospecific or bispecific.
Single-chain antibodies useful in the methods of the invention can be prepared as described, for
example, in U.S. Pat. No. 4,946,778. In addition, methods can be adapted for the construction of Fab
expression libraries (Huse, et al., Science 246:1275-1281 (1989)) to allow rapid and effective
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identification of monoclonal Fab fragments with the desired specificity for a FZD receptor or a Wnt
polypeptide. Antibody fragments may be produced by techniques in the art including, but not limited
to: (a) a F(ab')2 fragment produced by pepsin digestion of an antibody molecule; (b) a Fab fragment
generated by reducing the disulfide bridges of an F(ab')2 fragment, (c) a Fab fragment generated by
the treatment of the antibody molecule with papain and a reducing agent, and (d) Fv fragments. Other
techniques for the production of antibody fragmernts will be apparent to the skilled practitioner.
[00188] 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).

[00189] In certain embodiments, an antibody useful for the methods of the invention is a
heteroconjugate antibody. Heteroconjugate antibodies are composed of two covalently joined
antibodies. Such antibodies have, for exanple, been proposed to target immune cells to unwanted
cells (U.S. Pat. No. 4,676,980). It is contemplated that the antibodies can be prepared in vitro 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.

[00190] It is known in the art that the constant Fc region mediates several effector functions. For
example, binding of the C1 component of complement to antibodies 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. Further, antibodies or soluble receptors can bind to cells via the Fc region, with a Fc
receptor site on the antibody Fc region binding to a Fc receptor (FcR) on a cell. 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 ceils (called antibody-dependent cell-mediated cytotoxicity, or
ADCC), release of inflammatory mediators, placental transfer and conirol of immunoglobulin
production.

[00191] In certain embodiments, the Wnt antagonist polypeptides (antibodies and Fc comprising
soluble receptors) useful for the methods of the invention provide for altered effector functions that, in
turn, affect the biological profile of the administered polypeptides. For example, 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 thereby increasing tumor localization. In other
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cases it may be that constant region modifications moderate cornplement binding and thus reduce the
serum half-life and nonspecific association of a conjugated cytotoxin. Yer other modifications of the
constant region may be used to eliminate disulfide linkages or oligosaccharide moieties that allow for
enhanced localization due to increased antigen specificity or antibody flexibility. Similarly,
modifications to the constant region may easily be made using well known biochemical or molecular
engineering techniques well within the purview of the skilled artisan.

[00192]In certain embodiments, a Wnt antagonist polypeptide comprising an Fc region (antibodies
and Fc comprising soluble receptors) useful for the methods of the invention does not have one or
more effector functions. For instance, in some embodiments, the polypeptide has no antibody-
dependent cellular cytotoxicity (ADCC) activity and/or no complement-dependent cytotoxicity (CDC)
activity. In certain embodiments, the polypeptide does not bind to an Fc receptor and/or complement
factors. In certain embodiments, the antibody has no effector function.

[00193] The invention also pertains to the use of immunoconjugates comprising a Wnt antagonist
polypeptide (e.g., anti-FZD and anti-Wnt antibody) conjugated to a cytotoxic agent. Cytotoxic agents
include chemotherapeutic agents, growth inhibitory agents, toxins (e.g., an enzymatically active toxin
of bacterial, fungal, plant, or animal origin, or fragments thereof), radioactive isotopes (i.e., a
radioconjugate), etc. Chemotherapeutic agents useful in the generation of such immunoconjugates
include, for example, methotrexate, adriamycin, doxorubicin, melphalan, mitomycin C, chlorambucil,
daunorubicin or other intercalating agents. Enzymatically active toxins and fragments thereof that can
be used include 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. A variety of radionuclides are available for the production of
radioconjugated antibodies including *"*Bi, *'I, *'In, *°Y. and '**Re. Conjugates of the antibody and
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),
ditsocyanates (such as {olvens 2 6-dilsocyanate), and bis-active fluorine compounds {such as 1.5-
diftuoro-2 4-dinitrobenzene). Conjugates of an antibody and one or more simall molecule toxins, such
as a calicheamicin, maytansinoids, a trichothene, and CC10635, and the derivatives of these toxins that
have toxin activity, can also be used.

[00194] Conjugate antibodies are composed of two covalently joined antibodies. Such antibodies
have, for example, been proposed to target immune cells to unwanted cells (U.S. Pat. No. 4,676,980).

It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic
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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.

[00195] Regardless of how useful quantities are obtained, the Wnt antagonists polypeptides (e.g.,
antibodies and soluble receptors) useful in the methods of the invention can be used in any one of a
number of conjugated (i.e. an immunoconjugate) or unconjugated forms. Alternatively, the
polypeptides can be used in a nonconjugated or "naked" form. In certain embodiments, the
polypeptides are used in nonconjugated form to harness the subject's natural defense mechanisms
including complement-dependent cytotoxicity (CDC) and antibody dependent cellular toxicity
(ADCC) to eliminate the malignant cells. In some embodiments, the polypeptides can be conjugated
to radioisotopes, such as *°Y, 'L, P, "1, ""'In, '“Rh, '*Sm, *’Cu, “’Ga, "*Ho, '""Lu, "**Re and '*Re
using anyone of a number of well-known chelators or direct labeling. In other embodiments, the
compositions can comprise Wnt antagonist polypeptides coupled to drugs, prodrugs or biological
response modifiers such as methotrexate, adriamycin, and lymphokines such as interferon. Still other
embodiments comprise the use of Wnt antagonist polypeptides conjugated to specific biotoxins such
as ricin or diptheria toxin. In yet other embodiments, the Wnt antagonist polypeptides can be
complexed with other immunologically active ligands (e.g. antibodies or fragments thereof) wherein
the resulting molecule binds to both the neoplastic cell and an effector cell such as a T cell. The
selection of which conjugated or unconjugated Wnt antagonist polypeptides to use will depend of the
type and stage of neuroendocrine tumor, use of adjunct treatment (e.g., chemotherapy or external
radiation) and patient condition. It will be appreciated that one skilled in the art could readily make
such a selection in view of the teachings herein.

[00196] The polypeptides and analogs can be further modified to contain additional chemical moieties
not normally part of the protein. Those derivatized moieties can improve the solubility, the biological
half-life or absorption of the protein. The moieties can also reduce or eliminate any desirable side
effects of the proteins and the like. An overview for those moieties can be found in Remington’s
Pharmaceutical Sciences, 20th ed., Mack Publishing Co., Faston, PA (2000).

[00197] The chemical moieties most suitable for derivatization include water soluble polymers. A
water soluble polymer is desirable because the protein to which it is attached does not precipitate in an
aqueous environment, such as a physiological environment. In some embodiments, the polymer will
be pharmaceutically acceptable for the preparation of a therapeutic product or composition. One
skilled in the art will be able to select the desired polymer based on such considerations as whether
the polymer/protein conjugate will be used therapeutically, and if so, the desired dosage, circulation
time, resistance to proteolysis, and other considerations. The effectiveness of the derivatization can
be ascertained by administering the derivative, in the desired form (i.e., by osmotic pump, or by
injection or infusion, or, further formulated for oral, pulmonary or other delivery routes), and

determining its effectiveness. Suitable water soluble polymers include, but are not limited to,
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polyethylene glycol (PEG), copolymers of ethylene glycol/propylene glycol, carboxymethylcellulose,
dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1,3-dioxolane, poly-1,3,6-trioxane,
ethylene/maleic anhydride copolymer, polyaminoacids (either homopolymers or random copolymers),
dextran, poly(n-vinyl pyrrolidone)-polyethylene glycol, propropylene glycol homopolymers,
prolypropylene oxide/ethylene oxide co-polymers, polyoxyethylated polyols (e.g., glycerol),
polyvinyl alcohol, and mixtures thereof. Polyethylene glycol propionaldehyde can have advantages in
manufacturing due to its stability in water.

[60198] The isolated polypeptides (e.g., antibodies and soluble receptors) useful in the methods of the
invention can be produced by any suitable method known in the art. Such methods range from direct
protein synthetic methods to constructing a DNA sequence encoding isolated polypeptide sequences
and expressing those sequences in a suitable transformed 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. See, e.g. Zoeller et al., Proc. Nat'l. Acad. Sci. USA
81:5662-5066 (1984) and U.S. Pat. No. 4,588,585.

[00199] In some embodiments a DNA sequence encoding a polypeptide of interest would be
constructed by chemical synthesis using an oligonucleotide synthesizer. Such 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 an isolated 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.
[00200] Once assembled (by synthesis, site-directed mutagenesis or another method), the
polynucleotide sequences encoding a particular isolated polypeptide of interest will 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 mapping, and 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.

[00201] In certain embodiments, recombinant expression vectors are used to amplify and express Wnt
antagonist polypeptides (e.g., antibodies or soluble receptors). Recombinant expression vectors are
replicable DNA constructs which have synthetic or cDNA-derived DNA fragments encoding a

polypeptide of interest operatively linked to suitable transcriptional or translational regulatory
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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, as described in detail below. Such 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 each 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. Structural elements intended for use in yeast expression
systems include a leader sequence enabling extracellular secretion of translated protein by a host cell.
Alternatively, 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.

[00202] The choice of expression control sequence and expression vector will depend 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, adenovims and cytomegalovirus. Useful expression vectors for
bacterial hosts include known bacterial plasmids, such as plasmids from Esherichia coli, including
pCR 1, pBR322, pMB9 and their derivatives, wider host range plasmids, such as M13 and
filamentous single-stranded DNA phages.

[00203] Suitable host cells for expression of a Wnt antagonist polypeptide (e.g.. antibody or soluble
receptor) include prokaryotes, yeast, insect or higher eukaryotic cells under the control of appropriate
promoters. Prokaryotes include gram negative or gram positive organisms, for example E. coli or
bacilli. Higher eukaryotic cells include established cell lines of mammalian origin as described
below. Cell-free translation systems could also be employed. Appropriate cloning and expression
vectors for use with bacterial, fungal, yeast, and mammalian cellular hosts are described by Pouwels
et al. (Cloning Vectors: A Laboratory Manual, Elsevier, N.Y., 1985), the relevant disclosure of which
is hereby incorporated by reference. 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 04009823, each of
which is hereby incorporated by reference herein in its entirety.

[00204] Various mammalian or insect cell culture systems are also advantageously employed to

express recombinant protein. Expression of recombinant proteins in mammalian cells can be
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performed because such proteins are generally correctly folded, appropriately modified and
completely functional. Examples of suitable mammalian host cell lives include the 057 lines of
monkey kidnev cells, described by Cluzman (Cell 23:175, 1981), and other cell lines capable of
expressing an appropriate vector including, for example, L cells, €127, 313, Chinese hamster ovary
{CRO), Hela, and BHE cell lines. Marnmalian expression vectors can comprise nomtranscribed
clernents such as an origin of replication, a suitable promoter and enhancer finked to the gene to be
expressed, and other §' or 3' {lanking nontranseribed sequences, and 8 or 3' nontranslated sequences,
such as necessary ribosome binding sites, a polyadenylation site, splice donor and acceptor sites, and
transcriptional termination sequences. Baculovirus systems for production of heterologous proteins in
insect cells are reviewed by Luckow and Summers, Bio/Technology 6:47 (1988).

[0205] The proteins produced by a transformed host can be purified according to any suitable
method. Such standard methods include chromatography (2.2, on exchange, affinity and sizing
column chromatography), centrifugation, differential solubility, or by any other standard technique for
protein purification. Affinity tags such as hexahistidine, maltose binding domain, influenza coat
sequence and glitathione-S-transferase can be attached to the protein to altow easy purification by
passage over an appropriate affinity column. Isolated proteins can also be physically characterized
using such technigues as proteolysis, muclear magnetic resonance and x-ray crystallography.

[80286] For example, superiatonts from 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 Pelticon ubtrafiltration wnit. Following the concentration step, the concentrate
can be applied to a suitable purification matrix, Alterpatively, an anion exchange resin can be
employed, for example, a matrix or substrate having peadant diethylaminoethyl (DEAE) groups. The
matrices can be acrvlamide, agarnse, dextran, cellulose or other types commonly employed in protein
purification. Abernatively, a cation exchange step can be employed. Suitable cation exchangers
include various insoluble matrices comprising selfopropy! or carboxymethyl groups. Finally, one ot
more reversed-phase high performance liquid chromatography (RP-HPLC) steps employing
hedrophobic RP-HPLC media, e.g., silica gel baving pendant methy] or other aliphatic groups, can be
emploved to further purify 2 Wnt antagoniat polypeptide (e.g.. antibody or soluble receptor). Some or
all of the foregoing purification steps, i various combinations, can also be employed 1o provide a
homogeneous recombinant protein,

{1207 Recombinant protein produced in bacterial cubure 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. High performance liquid chromatography (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.
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[00208] Methods known in the art for purifying a Wnt antagonist polypeptide (e.g., antibody or
soluble receptor) also include, for example, those described in U.S. Patent Publication No.
2008/0312425, 2008/0177048, and 2009/0187005, each of which is hereby incorporated by reference

herein in its entirety.

7. Pharmaceutical compositions

[00209] The Wnt antagonist polypeptides (e.g., antibodies and soluble receptors) can be formulated
into a pharmaceutical composition by any suitable method known in the art. In certain embodiments,
the pharmaceutical compositions comprise a pharmaceutically acceptable vehicle. The
pharmaceutical compositions find use in inhibiting neuroendocrine tumor growth and treating
neuroendocrine tumor in human patients.

[00210] In certain embodiments, formulations are prepared for storage and use by combining a
purified Wnt antagonist (e.g., an anti-FZD antibody or soluble FZD receptor) with a pharmaceutically
acceptable vehicle (e.g. carrier, excipient) (Remington, The Science and Practice of Pharmacy 20th
Edition Mack Publishing, 2000). Suitable pharmaceutically acceptable vehicles include, but are not
limited to, nontoxic buffers such as phosphate, citrate, and other organic acids; salts such as sodium
chloride; antioxidants including ascorbic acid and methionine; preservatives (e.g.
octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride; benzalkonium chloride;
benzethonium chloride; phenol, butyl or benzyl alcohol; alky| parabens, such as methyl or propyl
paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight
polypeptides (e.g. less than about 10 amino acid residues); proteins such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine,
glutamine, asparagine, histidine, arginine, or lysine; carbohydrates such as monosaccharides,
disaccharides, glucose, mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose,
mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g. Zn-
protein complexes); and nor-ionic surfactants such as TWEEN or polyethylene glycol (PEG).
[00211}In certain embodiments, the pharmaceutical composition is frozen. In certain alternative
embodiments, the pharmaceutical composition is lyophilized.

[00212] The pharmaceutical compositions of the present invention can be administered in any number
of ways for either local or systemic treatment. Administration can be topical (such as to mucous
membranes including vaginal and rectal delivery) such as transdermal patches, ointments, lotions,
creams, gels, drops, suppositories, sprays, liquids and powders; pulmonary (e.g., by inhalation or
insufflation of powders or aerosols, including by nebulizer; intratracheal, intranasal, epidermal and
transdermal); oral; or parenteral including intravenous, intraarterial, subcutaneous, intraperitoneal or

intramuscular injection or infusion; or intracranial (e.g., intrathecal or intraventricular) administration.
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[00213] The therapeutic formulation can be in unit dosage form. Such formulations include tablets,
pills, capsules, powders, granules, solutions or suspensions in water or non-aqueous media, or
suppositories for oral, parenteral, or rectal administration or for administration by inhalation. In solid
compositions such as tablets the principal active ingredient is mixed with a pharmaceutical carrier.
Conventional tableting ingredients include corn starch, lactose, sucrose, sorbitol, talc, stearic acid,
magnesium stearate, dicalcium phosphate or gums, and other diluents (e.g. water) to form a solid
preformulation composition containing a homogeneous mixture of a compound of the present
invention, or a non-toxic pharmaceutically acceptable salt thereof. The solid preformulation
composition is then subdivided into unit dosage forms of the type described above. The tablets, pills,
etc. of the novel composition can be coated or otherwise compounded to provide a dosage form
affording the advantage of prolonged action. For example, the tablet or pill can comprise an inner
composition covered by an outer component. Furthermore, the two components can be separated by
an enteric layer that serves to resist disintegration and permits the inner component to pass intact
through the stomach or to be delayed in release. A variety of materials can be used for such enteric
layers or coatings, such materials including a number of polymeric acids and mixtures of polymeric
acids with such materials as shellac, cetyl alcohol and cellulose acetate.

[00214] The Wnt antagonists (e.g., anti-FZD antibodies or soluble FZD receptors) can also be
entrapped in microcapsules. Such microcapsules are prepared, for example, by coacervation
techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-
microcapsules and poly-(methylmethacylate) microcapsules, respectively, in colloidal drug delivery
systems (for example, liposomes, albumin microspheres, microemulsions, nano-particles and
nanocapsules) or in macroemulsions as described in Remington, The Science and Practice of
Pharmacy 20th Ed. Mack Publishing (2000).

[00215]In certain embodiments, pharmaceutical formulations include the Wnt antagonists (e.g., anti-
FZD antibodies or soluble FZD receptors) complexed with liposomes (Epstein, ez al., 1985, Proc.
Natl. Acad. Sci. USA 82:3688; Hwang, et al., 1980, Proc. Natl. Acad. Sci. USA 77:4030; and U.S.
Patent 4,485,045 and 4,544,545). Liposomes with enhanced circulation time are disclosed in U.S.
Patent 5,013,556. Some liposomes can be generated by the reverse phase evaporation with a lipid
composition comprising phosphatidylcholine, cholesterol, and PEG-derivatized
phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of defined pore size to
yield liposomes with the desired diameter.

[00216] In addition sustained-release preparations can be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic polymers containing the
antibody, which matrices are in the form of shaped articles (e.g. films, or microcapsules). Examples
of sustained-release matrices include polyesters, hydrogels such as poly(2-hydroxyethyl-methacrylate)
or poly(v nylalcohol), polylactides (U.S. Patent 3,773,919), copolymers of L-glutamic acid and 7
ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid
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copolymers such as the LUPRON DEPOT TM (injectable microspheres composed of lactic acid-
glycolic acid copolymer and leuprolide acetate), sucrose acetate isobutyrate, and poly-D-(-)-3-

hydroxybutyric acid.

EXAMPLES

[00217] 1t 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.

Example 1
»euroendocrine tumor response to OMP-18R5 in a Phase 1a clinical study

[00218] In the context of a Phase I clinical trial for the OMP-18R5 human anti-FZD antibody in
patients with advanced solid tumors, three patients with late stage neuroendocrine tumors that had
previously undergone multiple other therapies were treated with low, periodic doses of OMP-18RS5 as
a single agent. The prolonged stable disease of all three of these neuroendocrine patients suggests that
even as a single agent at low dosages OMP-18R5 may have a surprising level of efficacy against
neuroendocrine tumors, including both neuroendocrine tumors having carcinoid histology and
pancreatic neuroendocrine tumors.

[00219] At the time of her enrollment in the OMP-18RS5 trial, Patient 3 was a 59 years old female.
She was diagnosed with neuroendocrine tumor (carcinoid) in 2004. She underwent a small bowel
resection and was treated with radiofrequency ablation of liver lesions. Prior to enrollment in the
OMP-18RS5 trial, she received prior systemic treatment with a combination of trametinib (MEK1/2
MAP kinase inhibitor) and GSK2141795 Akt inhibitor but her disease progressed after 1 month of
treatment. In the OMP-18RS5 trial Patient 3 received a weekly dose of 0.5mg/kg OMP-18RS5 for 112
days. Her disease remained stable during OMP-18RS5 treatment, but she was removed fiom the trial
after suftering a bone fracture on day 112. Especially in light of her rapid disease progression while
on a previous therapy, this patient's extended period of disease control while being treated with OMP-
18RS suggests that the antibody may have a surprising level of clinical efficacy even as a single agent
at a low dose.

[00220] At the time of her enrollment in the OMP-18R35 trial, Patient 10 was a 69 year old female with
pancreatic neuroendocrine tumor. She was diagnosed in 2001 and treated with surgery comprising
80% distal pancreatectomy, splenectomy, and wedge resection of posterior wall of stomach. Prior to
enrollment in the OMP-18R5 trial, she received systemic treatments with (1) regorafenib (partial

response: 3 years); (2) anti-LOXL2 antibody (stable disease: 5.5 months); and (3) anti-CSFRI
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antibody (progressive disease after 6 weeks on study). As of January 25, 2013, Patient 10 in the
OMP-18RS trial had received 0.5mg/kg OMP-18RS5 every other week for 279 days. Patient 10
continued to receive 0.5mg/kg OMP-18RS5 every other week for 448 days. After 112 days of OMP-
18RS treatment, a 21% reduction in Patient 10's target tumor liver metastasis was determined by the
investigator. Tumor reduction was confirmed by an independent radiographic assessment (shown in
Table 4). See Figures 1A-1C. The control non-target disease lesion showed no change during the
same treatment period. Radiographic examination further revealed signs of calcification in the tumor
lesion of Patient 10 following 112 days of OMP-18R5 treatment (Figure 1C). The observed
calcification of the tumor lesion may indicate that OMP-18RS5 induced differentiation of the tumor
cells and/or tumor necrosis. Subsequent computed tomography (CT) scans on days 168, 224, 280,
336, and 392 indicated that the patient still did not have progressive disease. Patient 10 came off
treatment at Day 448 afier signs of progressive disease. This patient's extended period of disease
control while being treated with OMP-18RS5 was additonal evidence that the antibody may have a

surprising level of clinical efficacy as a single agent at a low dose even when given every other week.

Table 4. Patient 10: Independent Radiographic Assessment RECIST 1.1

Lesion (mm) Mar 27,2012 Jun 11,2012 Aug 6, 2012
i (BASELINE) (e
1. Liver: Rt Lobe ) 13.6 x22.9 173 x23.9 13.3 x 20.5
(Ant-Lat)
(TARGET) st .
2. Liver: IVC 16.2x16.2 . 159x15.9 _ 10.8 x 13.1
(TARGET) s
3. Liver: Rt Dome 79x11.6 7.1x11.4 49x8.5
(TARGET} . _ S
4. Porto-caval Node 16.6 x 23.9 14.1 x 15.5 9.1x14.2
(TARGET)* .
5. Porto-caval Node 11.1x14.5 10.5x12.6 9.5x14.8
_______ (NON-TARGET)
TOTAL: Target (mm, 67.3 65.3 (-3%) 51.2 (-24%)
%A) Non-PD Non-PD : Normal**
: TOTAL: Non-Target

* Per RECIST 1.1: LN >15mm in shortest diameter are measurable
** Per RECIST 1.1: LN <10mm in shortest diameter considered 'normal'

Non-PD: non-progressive disease

[00221] At the time of her enrollment in the OMP-18RS5 trial, Patient 12 was a 77 year old female with
a neuroendocrine tumor (carcinoid). She was diagnosed in 2006. Prior to enrollment in the OMP-
18RS5 trial, she received systemic treatments with (1) sandostatin (stable disease: 20 months); (2)
inhibitor of heat shock protein 90 (stable disease: ’23 months); and (3) a combination of sandostatin
and anti-angiopoietin-2 antibody (stable disease: 4 months). As of January 25, 2013, Patient 12 in the
OMP-18RS trial had received 1mg/kg OMP-18RS5 every third week for 210 days. As of October 4,
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2013, Patient 12 had received 1mg/kg OMP-18RS5 every third week for 465 days. This patient was
assessed to have stable disease on days 56, 112, 168, 224, 280, 336, 392, and 448. The extended
period of time during which this patient has remained on the clinical trial without disease progression
further supports the clinical efficacy of OMP-18RS5 against neuroendocrine tumors.

[00222] Figure 2A shows the number of days that each of the patients (n=18) enrolled in the OMP-
18RS Phase 1a study as of January 25, 2013, stayed on the OMP-18RS Phase 1a study. Figure 2B
shows the number of days that each of the patients (n=29) enrolled in the OMP-18RS5 Phase 1a study
as of October 4, 2013, stayed on the OMP-18RS Phase 1a study. The patients with neuroendocrine
tumors that had been treated with OMP-18R5 remained on study for surprisingly long periods of
times relative to the other Phase 1a patients having other tumor types (including colorectal cancer,
breast cancer, melanoma and pancreatic cancer).

[00223] Also, as of January 25, 2013, the three patients with neuroendocrine tumors had had stable
disease ~2- to 7-fold longer on OMP-18R5 treatment than when they were on the prior therapies on
which they previously progressed. Using Growth Modulation Index as a tool to gauge the observed
activity (time on current therapy divided by time on prior therapy before progressive disease; GMI
>1.33 considered excellent; Von Hoff; Clinical Cancer Research 4:1079-1086, 1998), all three
neuroendocrine (NET) patients significantly surpasscd this mark (Patient 12: 1.8; Patient 10: 6.3;
Patient 3, off study: 3.8). For Patient 10, the final GMI was 10.7 and as of October 4, 2013 the GMI
for Patient 12 was 1.4. A comparison of the time each of the three neuroendocrine tumor patients
remained on the OMP-18RS study as of January 25, 2013 versus their time on prior therapies is
shown in Figure 3A. A comparison of the time each of the three neuroendocrine tumor patients
remained on the OMP-18R5 study as of October 4, 2013 versus their time on prior therapies is shown

in Figure 3B.

Example 2
In vivo prevention of neuroendocrine tumor growth using a Wnt antagonist

[00224] This example describes a use of a Wnt antagonist (e.g., OMP-18R5 or OMP-54F28) to
prevent neuroendocrine tumor growth in a xenograft model. In certain embodiments, neuroendocrine
tumor cells from a patient sample (solid tumor biopsy or pleural effusion) that have been passaged as
a xenograft in mice are prepared for repassaging into experimental animals. Neuroendocrine tumor
tissue is removed under sterile conditions, cut up into small pieces, minced completely using sterile
blades, and single cell suspensions obtained by enzymatic digestion and mechanical disruption.
Specifically, pleural effusion cells or the resulting tumor pieces are mixed with ultra-pure collagenase
III in culture medium (200-250 units of collagenase per mL) and incubated at 37°C for 3-4 hours with
pipetting up and down through a 10 mL pipette every 15-20 minutes. Digested cells are filtered
through a 45uM nylon mesh, washed with RPMI/20% FBS, and washed twice with HBSS.
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Dissociated neuroendocrine tumor cells are then injected subcutaneously into the mammary fat pads
of NOD/SCID mice to elicit tumor growth.

[00225] In certain embodiments, dissociated neuroendocrine tumor cells are first sorted into
tumorigenic and non-tumorigenic cells based on cell surface markers before injection into
experimental animals. Specifically, neuroeﬁdocrine tumor cells dissociated as described above are
washed twice with HEPES-buffered saline solution (HBSS) containing 2% heat-inactivated calf
serum (HICS) and resuspended at 10° cells per 100pl. Antibodies are added and the cells incubated
for 20 minutes on ice followed by two washes with HBSS/2% HiCS. Antibodies include anti-ESA
(Biomeda, F oster C ity, CA), anti-CD44, anti-CD24, and Lineage markers anti-CD2, -CD3, -CD10, -
CDI6, -CD18, -CD31, -CD64, and -CD140b (collectively referred to as Lin; PharMingen, San Jose,
CA). Antibodies are directly conjugated to fluorochromes to positively or negatively select cells
expressing these markers. Mouse cells are eliminated by selecting against H2K* cells, and dead cells
are eliminated by using the viability dye 7AAD. Flow cytometry is performed on a FACSVantage
(Becton Dickinson, Franklin Lakes, NJ). Side scatter and forward scatter profiles are used to
eliminate cell clumps. Isolated ESA+, CD44+, CD24-/low, Lin- tumorigenic cells are then injected
subcutaneously into NOD/SCID mice to elicit tumor growth.

[00226] By way of example, Wnt antagonists (e.g., OMP-18R5 or OMP-54F28) are analyzed for their
ability to reduce the growth of neuroendocrine tumor cells. Dissociated neuroendocrine tumor cells
(10,000 per animal) are injected subcutaneously into the flank region of 6-8 week old NOD/SCID
mice. Two days after tumor cell injection, animals are injected intraperitoneal (i.p.) with 10mg/kg
anti-FZD antibody or soluble FZD receptor two times per week. Tumor growth is monitored weekly
until growth is detected, after which point tumor growth is measured twice weekly for a total of 8
weeks. FZD-binding antibodies which significantly reduce tumor growth as compared to PBS

injected controls are thus identified.

Example 3
In vivo treatment of neuroendocrine tumors using a Wnt antagonist

[00227] This example describes the use of a Wnt antagonists (e.g., OMP-18R5 or OMP-54F28) to
treat neuroendocrine cancer in a xenograft model. In certain embodiments, neuroendocrine tumor
cells from a patient sample (solid tumor biopsy or pleural effusion) that have been passaged as a
xenograft in mice are prepared for repassaging into experimental animals. Neuroendocrine tumor
tissue is removed, cut up into small pieces, minced completely using sterile blades, and single cell
suspensions obtained by enzymatic digestion and mechanical disruption. Dissociated neuroendocrine
tumor cells are then injected subcutaneously either into the mammary fat pads, for breast tumors, or
into the flank, for non-breast tumors, of NOD/SCID mice to elicit tamor growth. Alternatively,

ESA+, CD44+, CD24-/low, Lin- tumorigenic tumor cells are isolated as described above and injected.
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[00228] Following tumor cell injection, animals are monitored for tumor growth. Once
neuroendocrine tumors reach an average size of approximately 150 to 200mm, Wnt antagonist (e.g.,
OMP-18R5 or OMP-54F28) treatment begins. Each animal receives 100pg Wnt antagonist (e.g.,
OMP-18R5 or OMP-54F28) or control agents i.p. two to five times per week for a total of 6 weeks.
Tumor size is assessed twice a week during these 6 weeks. The ability of Wnt antagonists (e.g.,
OMP-18RS or OMP-54F28) to prevent further neuroendocrine tumor growth or to reduce
neuroendocrine tumor size compared to control agents is thus determined.

[00229] At the end point of antibody treatment, tumors are harvested for further analysis. In some
embodiments a portion of the neuroendocrine tumor is analyzed by immunofluorescence to assess
Wnt antagonist (e.g., OMP-18RS or OMP-54F28) penetration into the tumor and tumor response. A
portion of each harvested neuroendocrine tumor from Wnt antagonist (e.g., OMP-18R5 or OMP-
54F28) treated and control mice is fresh-frozen in liquid nitrogen, embedded in O.C.T., and cut on a
cryostat as 10um sections onto glass slides. In some embodiments, a portion of each neuroendocrine
tumor is formalin-fixed, paraffin-embedded, and cut on a microtome as 10um section onto glass
slides. Sections are post-fixed and incubated with chromophore labeled antibodies that specifically
recognize the injected Wnt antagonist (e.g., OMP-18RS5 or OMP-54F28) to detect Wnt antagonists
(e.g.. OMP-18R5 or OMP-54F28) or control agents present in the tumor biopsy. Furthermore
antibodies that detect different tumor and tumor-recruited cell types such as, for example, anti-VE
cadherin (CD144) or anti-PECAM-1 (CD31) antibodies to detect vascular endothelial cells, anti-
smooth muscle alpha-actin antibodies to detect vascular smooth muscle cells, anti-Ki67 antibodies to
detect proliferating cells, TUNEL assays to detect dying cells, anti-B-catenin antibodies to detect Wnt
signaling, and anti-intracellular domain (ICD) Notch fragment antibodies to detect Notch signaling
can be used to assess the effects of Wnt antagonist (e.g., OMP-18R5 or OMP-54F28) treatment on,
for example, angiogenesis, tumor growth and tumor morphology.

[00230] In certain embodiments, the effect of Wnt antagonist (e.g., OMP-18R5 or OMP-54F28)
treatment on neuroendocrine tumor cell gene expression is also assessed. Total RNA is extracted
from a portion of each harvested neuroendocrine tumor from Wnt antagonist (e.g., OMP-18RS5 or
OMP-54F28) treated and control antibody treated mice and used for quantitative RT-PCR.
Expression levels of FZD receptors, components of Wnt signaling pathway including, for example,
Wntl and B-catenin, as well as additional cancer stem cell markers previously identified (e.g. CD44)
are analyzed relative to the housekeeping gene GAPDH as an internal control. Changes in
neuroendocrine tumor cell gene expression upon treatment with Wnt antagonists (e.g., OMP-18RS5 or
OMP-54F28) are thus determined.

[00231] In addition, the effect of Wnt antagonist (e.g., OMP-18R5 or OMP-54F28) treatment on the
frequency of cancer stem cells in a neuroendocrine tumor is assessed. Neuroendocrine tumor samples
from Wnt antagonist (e.g., OMP-18R5 or OMP-54F28) treated versus control agent treated mice are

cut up into small pieces, minced completely using sterile blades, and single cell suspensions obtained
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by enzymatic digestion and mechanical disruption. Dissociated neuroendocrine tumor cells are then
analyzed by FACS analysis for the presence of tumorigenic cancer stem cells based on ESA+,
CD44+, CD24-/low, Lin- surface cell marker expression as described in detail above.

[00232] The tumorigenicity of cells isolated based on ESA+, CD44+, CD24-/low, Lin- expression
following Wnt antagonist (e.g., OMP-18R5 or OMP-54F28) treatment can then assessed. ESA+,
CD44+, CD24-/low, Lin- cancer stem cells isolated from Wnt antagonist (e.g., OMP-18R5 or OMP-
54F28) treated versus control agent treated mice are re-injected subcutaneously into the mammary fat
pads of NOD/SCID mice. The tumorigenicity of cancer stem cells based on the number of injected

cells required for consistent neuroendocrine tumor formation is then determined.

Example 4

Treatment of human neuroendocrine tumor using anti-FZD receptor antibodies or soluble FZD
receptors

[00233] This example describes certain methods for treating neuroendocrine tumor using antibodies
against a FZD receptor to target neuroendocrine tumors comprising cancer stem cells and/or tumor
cells in which FZD receptor expression has been detected and/or tumor cells having a Wnt gene
signature indicating that they are responsive to inhibition of Wnt signaling.
[00234] In some embodiments, the presence of cancer stem cell marker or FZD receptor or the
expression of one or more genes in a Wnt gene signature can first be determined from a tumor biopsy.
Tumor cells from a biopsy from a patient diagnosed with neuroendocrine tumor are removed under
sterile conditions. In some embodiments the tissue biopsy is fresh-frozen in liquid nitrogen,
embedded in O.C.T., and cut on a cryostat as 10um sections onto glass slides. In some embodiments,
the tissue biopsy is formalin-fixed, paraffin-embedded, and cut on a microtome as 10um section onto
glass slides.
[00235] Sections are incubated with antibodies against a FZD receptor to detect FZD protein
expression. Alternatively, sections can be analyzed for the presence of one or more genes in the Wnt
gene signature,
[00236] The presence of cancer stem cells also may be determined. Tissue biopsy samples are cut up
into small pieces, minced completely using sterile blades, and cells subject to enzymatic digestion and
mechanical disruption to obtain a single cell suspension. Dissociated neuroendocrine tumor cells are
then incubated with anti-ESA, -CD44, -CD24, —Lin, and —-FZD antibodies to detect cancer stem cells,
and the presence of ESA+, CD44+, CD24-/low, Lin-, FZD+ tumor stem cells is determined by flow
cytometry as described in detail above.
[00237] Cancer patients whose neuroendocrine tumors are diagnosed as expressing a FZD receptor
and/or one or more genes in the Wnt gene signature are treated with anti-FZD receptor antibodies or

soluble FZD receptors. In certain embodiments, humanized or human monoclonal anti-FZD receptor
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antibodies or soluble FZD receptors are purified and formulated with a suitable pharmaceutical
vehicle for injection. In some embodiments, patients are treated with the FZD antibodies or soluble
FZD receptors at least once a month for at least 10 weeks. In some embodiments, patients are treated
with the FZD antibodies or soluble FZD receptors at least once a week for at least about 14 weeks.
Each administration of the antibody or soluble FZD receptors should be a pharmaceutically effective
dose. In some embodiments, between about 2 to about 100mg/ml of an anti-FZD antibody or soluble
FZD receptors is administered. In some embodiments, between about 5 to about 40mg/ml of an anti-
FZD antibody or soluble FZD receptors is administered. The antibody or soluble FZD receptors can
be administered prior to, concurrently with, or after standard radiotherapy regimens or chemotherapy
regimens using one or more chemotherapeutic agent. Patients are monitored to determine whether
such treatment has resulted in an anti-tumor response, for example, based on tumor regression,
reduction in the incidences of new tumors, lower tumor antigen expression, decreased numbers of
cancer stem cells, or other means of evaluating disease prognosis.

[00238] All publications, patents, patent applications, internet sites, and accession numbers/database
sequences (including both polynucleotide and polypeptide sequences) cited herein, as well as U.S.
Serial No. 61/717,294, filed October 23, 2012, are hereby incorporated by reference in their entirety
for all purposes to the same extent as if each individual publication, patent, patent application, internet
site, or accession number/database sequence were specifically and individually indicated to be so

incorporated by reference.

SEQUENCES

Human FZD1 full length amino acid sequence (SEQ ID NO:1; underlining indicates ECD)
MAEEEAPKKSRAAGGGASWELCAGALSARLAEEGSGDAGGRRRPPVDPRRLARQLLLLLW
LLEAPLLLGVRAQAAGQOGPGQGPGPGQOPPPPPOOOOSGOQYNGERGISVPDHGYCQPTS
IPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAPVCTVL
EQALPPCRSLCERARQGCEALMNKFGFQWPDTLKCEKFPVHGAGELCVGONTSDKGTPTP
SLLPEFWTSNPQHGGGGHRGGFPGGAGASERGKFSCPRALKVPSYLNYHFLGEKDCGAPC
EPTKVYGLMYFGPEELRFSRTWIGIWSVLCCASTLFTVLTYLVDMRRFSYPERPIIFLSG
CYTAVAVAYIAGFLLEDRVVCNDKFAEDGARTVAQGTKKEGCTILFMMLYFFSMASSIWW
VILSLTWFLAAGMKWGHEAIEANSQYFHLAAWAVPAIKTITILALGQVDGDVLSGVCEVG
LNNVDALRGFVLAPLFVYLFIGTSFLLAGFVSLFRIRTIMKHDGTKTEKLEKLMVRIGVFE
SVLYTVPATIVIACYFYEQAFRDQWERSWVAQSCKSYAIPCPHLQAGGGAPPHPPMSPDF

TVEMIKYLMTLIVGITSGFWIWSGKTLNSWRKEFYTRLTNSKQGETTV

Human FZD2 full length amino acid sequence (SEQ ID NO: 2; underlining indicates ECD)
MRPRSALPRLLLPLLLLPAAGPAQFHGEKGISIPDHGFCQPISIPLCTDIAYNQTIMPNL
LGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLEQATIPPCRSICERARQG
CEALMNKFGFQWPERLRCEHFPRHGAEQICVGONHSEDGAPALLTTAPPPGLQPGAGGTP
GGPGGGGAPPRYATLEHPFHCPRVLKVPSYLSYKFLGERDCAAPCEPARPDGSMFFSQEE
TRFARLWILTWSVLCCASTFFTVTTYLVDMQRFRYPERPIIFLSGCYTMVSVAYIAGEVL
QERVVCNERFSEDGYRTVVQGTKKEGCTILFMMLYFFSMASSIWWVILSLTWELAAGMKW
GHEAIEANSQYFHLAAWAVPAVKTITILAMGQIDGDLLSGVCEFVGLNSLDPLRGEFVLAPL
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%(f\. Vo
PYEQAPREHWERSWVSOHCHILAI PCPAHY T PEMSPDETVYMIKY IMT L IVEI TS FNW
SGHTLHSWREFYTRLTNIRHGETTV

EGTSFLLAGEVELERIRTIMKHDCTKTERLERIMVEIGVESVLYTVEATIVIALY

73

Humnan FZD3 full length amine acid sequence (SEQ 1D NO:3; enderlining mdzwlcs ECDY)
MAMTWIVEZLW ILI MGE Er ITLAV"\ "\T PN ‘”f“[ PR { D ’Q'I Pv”\
D WCSK 1qu - -.

A;},JF».J

HVE b '“RREEuufuﬁh

1Y ym,thM DLIF-I TLLEDRVFFNéTI ; A
SVN&V:LTITWFQ‘AJ?BMGSErIJKPAJLFHnS NUT’GTfT} LLAMNEIDGEDT }bb\
CFVGLYDVDALRYFVLAPLCLYVVVGVSLLLAGIISLNRVRIEIPLEKENQDKLVKFMIR
IGVFSILYLVPLLVVIGCYFYEQAYRGIWETTWIQERCREYHIPCPYQVTQMSRPDLILF
LMKYLMALIVGIPSVFWVGSKKTCFEWASFFHGRRKKEIVNESRQVLQEPDFAQSLLRDP

15 NTPIIRKSRGTSTQGTSTHASSTQLAMVDDQRSKAGSIHSKVSSYHGSLHRSRDGRYTPC
SYRGMEERLPHGSMSRLTDHSRHSSSHRLNEQSRHSSIRDLSNNPMTHITHGTSMNRVIE
EDGTSA

Human FZD4 full length amino acid sequence (SEQ ID NO:4; underlining indicates ECD)
20 MLAMAWRGAGPSVPGAPGGVGLSLGLLLQLLLLLGPARGFGDEEERRCDPTRISMCONLG
YNV TKMPNLVGHELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYVPMCTEKINIPIQEC
GGMCLSVKRRCEPVLKEFGFAWPESLNCSKFPPQNDHNHMCMEGPGDEEVPLPHKTPIQP
GEECHSVGTNSDQYIWVKRSLNCVLKCGYDAGLYSRSAKEFTDIWMAVWASLCFISTAFT
VLTFLIDSSRFSYPERPIIFLSMCYNIYSIAYIVRLTVGRERISCDFEEAAEPVLIQEGL
KNTGCAIIFLLMYFFGMASSIWWVILTLTWFLAAGLKWGHEAIEMHSSYFHIAAWAIPAV
KTIVILIMRLVDADELTGLCYVGNQNLDALTGFVVAPLFTYLVIGTLFIAAGLVALFKIR
SNLQKDGTKTDKLERLMVKIGVFSVLYTVPATCVIACYFYEISNWALFRYSADDSNMAVE

MLKIFMSLLVGITSGMWIWSAKTLHTWQKCSNRLVNSGKVKREKRGNGWVKPGKGSETVV

(3]
L1

3¢ Human FZDS full length amino acid sequence (SEQ ID NO:5; underlining indicates ECD)
MARPDPSAPPSLLLLLLAQLVGRAAAASKAPVCQEITVPMCRGIGYNLTHMPNQFNHDTQ

RQYGFAWPERMSCDRLPVLGRDAEVLCMDYNRSEATTAPPRPFPAKPTLPGPPGAPASGG
ECPAGGPFVCKCREPFVPILKESHPLYNKVRTGQVPNCAVPCYQPSFSADERTFATFWIG
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FLLVYFFGMASSTY FLAACGMAWENEATACGYAQYE
LGPLVLYLIVETLELL
. 0 -

EENEIRYETTGPALCTIV
ELAAWLIPSVKIITALALSSVIGLPVA iy
AGEVELPHINIVIKQGETRTLKLEXLM .*TGKFTLLYI’~Kvw &
ALTCACPGHRTGOPRAKPEYWVLMLKY FMCLVVGITSGVWINSGRTVESWRRIPTSE
48 PRECHESGCAMAAGRYPEASAALTGRIGPPGPAAT YHKGVELEAY

Human FZD6 full length amino acid sequence (SEQ ID NO:6; underlining indicates ECD)
MEMFTFLLTCIFLPLLRGHSLFTCEPITVPRCMKMAYNMTFFPNLMGHYDQSIAAVEMEH

...................

45 LECDRLQYCDETVPVTFDPHTEFLGPQKKTEQYQBDIGFWCPRHLKTSGGQGYKFLGIDQ
CAPPCPNMYFKSDELEFAKSFIGTVSIFCLCATLFTFLTFLIDVRRFRYPERPIIYYSVC
YSIVSLMYFIGFLLGDSTACNKADEKLELGDTVVLGSQNKACTVLFMLLYFFTMAGTVWW
VILTITWEFLAAGRKWSCEAIEQKAVWFHAVAWGTPGFLTVMLLAMNKVEGDNISGVCFEVG
LYDLDASRYFVLLPLCLCVFVGLSLLLAGIISLNHVRQVIQHDGRNQEKLKKFMIRIGVFE

36 SGLYLVPLVTLLGCYVYEQVNRITWEITWVSDHCRQYHIPCPYQAKAKARPELALFMIKY
LMTLIVGISAVEWVGSKKTCTEWAGFFKRNRKRDPISESRRVLQESCEFFLKHNSKVKHK
KKHYKPSSHKLKVISKSMGTSTGATANHGTSAVAITSHDYLGQETLTEIQTSPETSMREV
KADGASTPRLREQDCGEPASPAASISRLSGEQVDGKGQAGSVSESARSEGRISPKSDITD
TGLAQSNNLQVPSSSEPSSLKGSTSLLVHPVSGVRKEQGGGCHSDT
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Human FZD7 full length amino acid sequence (SEQ ID NO:7; ECD is underlined)

MRDPGAAAPLSSLGLCALVLALLGALSAGAGAQPYHGEKGISVPDHGFCQPISIPLCTDI
AYNQTILPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLDQAIPPC
RSLCERARQGCEALMNKFGFQWPERLRCENFPVHGAGEICVGQNTSDGSGGPGGGPTAYP

(4]

GLMYFKEEERRFARLWVGVWSVLCCASTLFTVLTYLVDMRRFSYPERPIIFLSGCYFMVA
VAHVAGFLLEDRAVCVERFSDDGYRTVAQGTKKEGCTILFMVLYFFGMASSIWWVILSLT
WEFLAAGMKWGHEAIEANSQYFHLAAWAVPAVKTITILAMGQVDGDLLSGVCYVGLSSVDA

ig LEGFVLAPLEVYLEIGPSFLLAGFVILFRIRTIMKERGTRTEXLEKIMVE T GVFIVLYTV
PRTIVLACYEYEQAFFEHWERTWLLOTCKS (AVRCPPGHEIPPMSPDETVIMIKY LMTMIV
GITTGFWIW WREFVERLEHISKGETAY

rry

: (,J'\\"’E ( )/\
Human FZD8 full length aming acid seguence (SEQ TD NG:8; EID iz
3 underlined):
MEWGYLLEVTSLLAALALLORISGAAARSARELACQEITVELY KGIGYNYTYMPNQENHD

TQDEAGLEVHQF%PIV“T SPDLKFFLOSMYTRPICLEDYKKPLPPORSVOERARKAGCAP

2t

IDMERFKYPERPIIFLSACYLFVSVGYLVRLVAGHEKVACSGGAPGAGGAGGAGGAAAGA
GAAGAGAGGPGGRGEYEELGAVEQHVRYETTGPALCTVVFLLVYFFGMASSIWWVILSLT
WELAAGMKWGNEATAGYSQYFHLAAWLVPSVKSIAVLALSSVDGDPVAGICYVGNQSLDN
LRGFVLAPLVIYLFIGTMFLLAGFVSLFRIRSVIKQQDGPTKTHKLEKLMIRLGLFTVLY
25 TVPAAVVVACLFYEQHNRPRWEATHNCPCLRDLQPDQARRPDYAVFMLKYFMCLVVGITS
GVWVWSGKTLESWRSLCTRCCWASKGAAVGGGAGATAAGGGGGPGGGGGGGPGGGGGPGG
GGGSLYSDVSTGLTWRSGTASSVSYPKQMPLSQV

Human FZD9 full length amino acid sequence (SEQ ID NO:9; underlining indicates ECD)
3 MAVAPLRGALLLWQLLAAGGAALEIGRFDPERGRGAAPCQAVEIPMCRGIGYNLTRMPNL
LGHTSQGEAAAFELAEFAPLVQYGCHSHLRFFLCSLYAPMCTDQVSTPI PACRPMCEQARL
RCAPIMEQFNFGWPDSLDCARLPTRNDPHALCMEAPENATAGPAEPHKGLGMLPVAPRPA
RPPGDLGPGAGGSGTCENPEKFQYVEKSRSCAPRCGPGVEVFWSRRDKDFALVWMAVWSA
LCFFSTAFTVLTFLLEPHRFQYPERPIIFLSMCYNVYSLAFLIRAVAGAQSVACDQEAGA
38 LYVIQEGLENTGCTLVFLLLYYFGMASSLWWVVLTLTWELAAGKKWGHEAI EAHGSYFHM
AAWGLPALKTIVILTLRKVAGDELTGLCYVASTDAAALTGFVLVPLSGYLVLGSSFEFLLTG
FVALFHIRKIMKTGGTNTEKLEKLMVKIGVEFSILYTVPATCVIVCYVYERLNMDFWRLRA
TEQPCAAAAGPGGRRDCSLPGGSVPTVAVFMLKIFMSLVVGITSGVWVWSSKTFQTWQSL
CYRKIAAGRARAKACRAPGSYGRGTHCHYKAPTVVLHMTR T PSS LENEFTHL

40
Human FZLH0 {ell length amanoe sad sequence QC«EO iD “JO 1 BECT is underlingd)
MORPHEPRLWLVLQVY AR 'J.',f : \L-\JL" K LB DIGYNMTRMPNLMGHEN
59’“ul<d}nl }L‘ { - PACRYMOBEQARLRIZET
h ) 5 PELEPRPG :
43

ITFPRAVETI
FHIREVMET

50 O IREN TS quDI“AVLw
EKSREKPASVITSGEIYEKAD }Ehu'

Human FAD ECTY with signal sequence (SEQ I N
MAEEEAPKS AELCASWELCACGA LkﬂRJAEEGZCDA PRPPP”D?RPLBQQLLLLL‘
LLEAPLLLGVRAQAAGOGPGQGPEGPELOEPEPRQQUQSELQYNCERGISVEDHGYCQPIS

R
L]
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IPLCToIAYNQTIMPRNLLGHTNQEDACLEVHFYPLVEVQCSE
BOALPPCRSLCERARQGCEALMNKFGFQW fJTLKrER~dv%TAG
SLLPEFWTENPCHGCEGEHRGOFFEGAGASERGKESCPRALEVESYLS
EPTKVYGLMYFGPEEL?FuR;

Human FZD2 ECD with signal sequence (SEQ ID NO:12)
MRPRSALPRLLLPLLLLPAAGPAQFHGEKGISIPDHGFCQPISIPLCTDIAYNQTIMPNL
LGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLEQAIPPCRSICERARQG
CEALMNKFGFQWPERLRCEHFPRHGAEQICVGQNHSEDGAPALLTTAPPPGLQPGAGGTP
GGPGGGGARPPRYATLEHPFHIPRVLEVISY LEYHKFLGERDCAAPIEEFARPDGEMEFSQEER
TREARLWILT

Human FZ03 ECD with mmdi \eqname (SEQ I NT3)
MAMEW[V:u LWPLTVEMGHIGGES ??‘L}][LRW DL PYNTTEMPNLLNHYDOQTARL
VT LPCRRLCOEAYSECSKLMENESVE

'vauvaVQPD_;FJGPREL;IDPDLGISEL

Human FZD4 ECD with signal sequence (SEQ ID NO14)
MEAMAWRGAGYEVPCAFGEVELSLCLLLOLLLLLGPARGFGDEEERKCDPIRISMCONLG
YNVTKMBNAJGH LQTSR'LﬁLTTFTEllrl SCSEQLOFFLOSVYVEPMCTERINIPIGRC
MO RCEPVLEEFGFARNPESLNCSKEPFQNDHNHMCMEGPGDEEVPLEPEKTRIQP
Y IWVRESLNCVLECCYDAGLY SREAREFTDT

Hurnan FZD3 ECD with signal sequence (‘ZFQ HY NOs13)

MARPDPSAFPSLLLLLLAQLVGHRAAAASFAPVCOETITVIMCREIG 1NTTFM3TWFV¥JTQ
CEAGLEVHOFWPLVEIQCSPDLRFFLOSMYTFICLPDYHKELEPCH
BEQYCFAWPERMSCDRLPVLGEDAEVLCMEDYRESEATTAPPREFPAKETL PG
BCPAGCPEVEHCREPEVPILKESEPLYNKVETGQVIPNCAVPIYOPSESADERT

Human FLDS6 ECD with signal sequence (SEQ D NO:16)
'“PFTFLLTLIFLV*LRF%JL"”fE”*T”E““ﬁ~ﬂ fNM”FFPNTMbh DS TA@VPH%%
PLELANLECSPNIETFLCHARY I C =
LECDRLEYC DETV?V”FJPPTE;.QPQKKTEQVQﬂ:=
“AEF\FNGX“KSDEL FARSFIGTVEI

Human FZD7 ECD with signal sequence (SEQ ID NO:17)
MRDPGAAAPLSSLGLCALVLALLGALSAGAGAQPYHGEKGISVPDHGFCQPISTPLCTDL
AYNQTILPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLDQAIPPC
RSLCERARQGCEALMNKFGFQWPERLRCENFPVHGAGEICVGQONTSDGSGGPGGGPTAYP
TAPYLPDLPFTALPPGASDGRGRPAFPFSCPRQLKVPPYLGYRFLGERDCGAPCEPGRAN
GLMYFKEEERRFARL

Human FZDE BECD with signal sequence (SEQ 1B NO:ES'
MEWCYLLEVTSLLAALALLORS SGRRRASAKELAC
W“DEDGLEWQQFWPL”E"” ’

MAVAPLRGAL
.LJ (:n 1 .:. x.‘. Q("
ROAP LY

- LY YFCTDQVSTf;JA‘“I”“E EFL
\ HAL CAPENATAGPAEPHEGLCMLEVAPREA
KrOYVERGRECAPROGPOVEVEFWIERDEDE
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Human FZD10 ECD with signal sequence (SEQ ID NO:20)
MQRPGPRLWLVLQVMGSCAATISSMDMERPGDGKCQPIEI PMCKDIGYNMTRMPNLMGHEN
QREAAIQLHEFAPLVEYGCHGHLRFFLCSLYAPMCTEQVSTPIPACRVMCEQARLKCSPI
MEQFNFKWPDSLDCRKLPNKNDPNYLCMEAPNNGSDEPTRGSGLEFPPLFRPQRPHSAQEH
PLKDGGPGRGGCDNPGKFHHVEKSASCAPLCTPGVDVYWSREDKRFA

Human FZD1 Fri domain amino acid sequence (SEQ ID NO:21; amino acids 87-237 of SEQ ID
NO:1)
QQPPPPPQQQOQOSGQQYNGERGISVPDHGYCQPISTIPLCTDIAYNQTIMPNLLGHTNQEDA
GLEVHQFYPLVKVQCSAELKFFLCSMYAPVCTVLEQALPPCRSLCERARQGCEALMNKFG
FOQWPDTLKCEKFPVHGAGELCVGQNTSDKGT

Human FZD2 Fri domain amino acid sequence (SEQ ID NO:22; amino acids 24-159 of SEQ ID
NO:2)
QFHGEKGISIPDHGFCQPISIPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQ
CSPELRFFLCSMYAPVCTVLEQAIPPCRSICERARQGCEALMNKFGFQWPERLRCEHFPR
HGAEQICVGQNHSEDG

Human FZD3 Fri domain amino acid sequence (SEQ ID NO:23; amino acids 23-143 of SEQ ID
NO:3)

HSLFSCEPITLRMCQDLPYNTTFMPNLLNHYDQQTAALAMEPFHPMVNLDCSRDF
RPFLCALYAPICMEYGRVTLPCRRLCQRAYSECSKLMEMFGVPWPEDMECSRFPDCDEPY
PRLVDL

Human FZD4 Fri domain amino acid sequence (SEQ ID NO:24; amino acids 40-170 of SEQ ID
NO:4)
FGDEEERRCDPIRISMCQONLGYNVTKMPNLVGHELQTDAELQLTTFTPLIQYGCSSQLQF
FLCSVYVPMCTEKINIPIGPCGGMCLSVKRRCEPVLKEFGFAWPESLNCSKFPPQNDHNH
MCMEGPGDEEV

Human FZDS5 Fri domain amino acid sequence (SEQ ID NO:25; amino acids 27-157 ot SEQ ID
NO:35)
ASKAPVCQEITVPMCRGIGYNLTHMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLRFFL
CSMYTPICLPDYHKPLPPCRSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEVL
CMDYNRSEATT

Human FZD6 Fri domain amino acid sequence (SEQ ID NO:26; amino acids 19-146 ot SEQ ID
NO:6)
HSLFTCEPITVPRCMKMAYNMTFFPNLMGHYDQSIAAVEMEHFLPLANLECSPNIETFLC
KAFVPTCIEQIHVVPPCRKLCEKVYSDCKKLIDTFGIRWPEELECDRLQYCDETVPVTED
PHTEFLG

Human FZD7 Fri domain amino acid sequence (SEQ ID NO:27; amino acids 33-170 of SEQ ID
NO:7)

QPYHGEKGISVPDHGFCQPISIPLCTDIAYNQTILPNLLGHTNQEDAGLEVHQFYPLVK
VQCSPELRFFLCSMYAPVCTVLDQAIPPCRSLCERARQGCEALMNKFGFQWPERLRCENF
PVHGAGEICVGQNTSDGSG

Human FZD$ Fri domain amino acid sequence (SEQ ID NO:28; amino acids 28-158 of SEQ ID
NO:8)
ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKEF
LCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTL
CMDYNRTDLTT
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Human FZD9 Fri domain amino acid sequence (SEQ ID NO:29; amino acids 23-159 of SEQ ID
NO:9)
LEIGRFDPERGRGAAPCQAVEIPMCRGIGYNLTRMPNLLGHTSQGEARAELAEFAPLVQY
GCHSHLRFFLCSLYAPMCTDQVSTPIPACRPMCEQARLRCAPIMEQFNFGWPDSLDCARL
PTRNDPHALCMEAPENA

Human FZD10 Fri domain amino acid sequence (SEQ ID NO:30; amino acids 21-154 of SEQ ID
NO:10)
ISSMDMERPGDGKCQPIEIPMCKDIGYNMTRMPNLMGHENQREAAIQLHEFAPLVEYGCH
GHLRFFLCSLYAPMCTEQVSTPIPACRVMCEQARLKCSPIMEQFNFKWPDSLDCRKLPNK
NDPNYLCMEAPNNG

18R5 VH CDRI1 (SEQ ID NO:31)
GFTFSHYTLS

18RS VH CDR2 (SEQ ID NO:32)
VISGDGSYTYYADSVKG

18R5 VH CDR3 (SEQ ID NO:33)
NFIKYVFAN

18R5 VL CDR1 (SEQ ID NO:34)
SGDNIGSFYVH

18R5 VL CDR2 (SEQ ID NO:35)
DKSNRPSG

18R5 VL CDR3 (SEQ ID NO:36)
QSYANTLSL

18RS VH (SEQ ID NO:37)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSHYTLSWVRQAPGKGLEWVSVISGDGSYTYYADSVKGRF
TISSDNSKNTLYLQMNSLRAEDTAVYYCARNFIKYVEFANWGQGTLVTVSS

18R5 VL (SEQ ID NO:38)
DIELTQPPSVSVAPGQTARISCSGDNIGSFYVHWYQQKPGQAPVLVIYDKSNRPSGIPERFSGSNSGN
TATLTISGTQAEDEADYYCQSYANTLSLVEGGGTKLTVLG

18R5 heavy chain (IgG2) amino acid sequence, underlining indicates VH (SEQ ID NO:39)
MKHLWEFFLLLVAAPRWVLSEVQLVESGGGLVQPGGSLRLSCAASGFTFSHYTLSWVRQAPGKGLEWVS

SASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVS
NKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPMLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK

18R5 LIGHT CHAIN light chain (Jambda) amino acid sequence, underlining indicates VL (SEQ ID
NO:40)
MAWALLLLTLLTQGTGSWADIELTQPPSVSVAPGQTARISCSGDNIGSFYVHWYQQKPGQAPVLVIYD
KSNRPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYANTLSLVFGGGTKLTVLGQPKAAPSVT
LFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQ
WKSHRSYSCQVTHEGSTVEKTVAPTECS

18R8 VL CDR1 (SEQ ID NO:41)

SGDKLGKKYAS
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1BRE VL CR2 (SEQ D NO42)
ERIDNRPSS

18RE VL UDR3I(SEQ ID NG43)

T PRI T
SSFAGCNSLE

[RRR VL (SEQ 1D NO44)
LIELTOPPSVSVAPGOTARITSOUSGLKLGUEYASWYQQERPGCOAPVILVIYERDNRPSGIPERFSGINSGN
TATLTISGTQAEEADYYCSSFAGNSLEVFGGGTKLTVLG

18R8 18R8 light chain (lambda) amino acid sequence, underlining indicates VL (SEQ ID NO:45)
MAWALLLLTLLTQGTGSWADIELTQPPSVSVAPGQTARISCSGDKLGKKYASWYQQKPGQAPVLVIYE

LFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSS PVKAGVETTTPSKQSNNKYAASSYLSLTPEQ
WKSHRSYSCQVTHEGSTVEKTVAPTECS

44824 VH CDR1 {SEQ ID NOw4s)
GEIFSSYYIT

44R24 VH CDR2 (SEQ I NOu4T)

TISYSSENTYYADSVEG

44R24 VH CDR3 (SEQ ID N{:48}
SIVFDY

44R24 VL CDRI (SEQ 1D M4
SCDALGNRYVY

44024 VL CDR2 (SEO 10 NCHS0)
SG

44R24 VE CORG (SEQG IDNG3H
GEWDTREYPEY

44R24 VH {(SEQ HD NGy
EVQLVESGGCLVOPGESLRLECARSGRTRSSY Y ITRVEQA PERELENVST IS YSESNTYYADSVHGRE
TISRONSENTLYLOMNSLEAEDTAVY Y AR &Tv DYRGOGTLYTVSS

44R24 VL (SEQ ID NO:53)
DIELTQPPSVSVAPGQTARISCSGDALGNRYVYWYQQKPGQAPVLVIPSGIPERFSGSNS
GNTATLTISGTQAEDEADYYCGSWDTRPYPKYVFGGGTKLTVLG

SEQ HY NG54
CPLYERPLYC

SEQ Y NOSS
CELVWPRLIC

QEQ D NOSE
CPRriAWELIC

‘SFﬂ ED N(}:S?’
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SEQ ID NO:58
CPLRFPLFC

SEQ ID NO:59
CPLAWPLIC

SEQ 15 NOW60

CPVAFPLYC

SEC ID NG:6
CPYNYPLYC

SEQ ID NOw2
CEVKERPLYC

SEQ I NOW63

CPLTYRLYC

SEQ ID NO:64
CPLRWPLMC

SEQ ID NO:65
CPLQYPLMC

SEQ ID NOWs
CEFLSFFLYC

SEQ HI NG
CPLNWPLMC

SEC WD NO:68

CRIL/ VYV AY/P/WYPLIY/E/T

SEQ D NG:6Y

DTLSALIERGLM

SEQIDNNT0

DVWRLGSTWLER

SEQ D NG:T
FGRYLNDVREILI

SEQ 1D NOWT2

TNLADIAHWISS

Minimum FZD and SFRP Fri domain seguences

R v
VAYNAS RS

h-FZD1 amino acids 116-227 (SEQ ID NO:73)

PCT/US2013/066087

CQPISIPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAF

VCTVLEQALPPCRSLCERARQGCEALMNKEFGFQWPDTLKCEKFPVHGAGELC

h-FZD2 amino acids 39-150 (SEQ ID NO:74)

CQPISIPLCTDIAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAP

VCTVLEQAIPPCRSICERARQGCEALMNKFGFQWPERLRCEHFPRHGAEQIC

B-FZD3 amino acids 28-133 {SEQ D NOTS)
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CEPITLEMCQDLPYNTTFMPNLLNEYDQQTAALAMEPFHPMVNLDCSRDFRPFLCALYAP
TCMEYGRVILPCRRLCQEAY SECSKLMEMPGYVPWEEDMECSRFEDO

CDPIRIE@CQNM V“T\%

i . LOQUETETPLIOYGCESQLOPFLCEVYVP
MCTEMINIRPIGPCEGMCL UUYRJC;PWJR:“’

[PLRSLNCEEFPRPONDHNHMC

W

h-FZDS5 amino acids 33-147 (SEQ ID NO:77)
CQEITVPMCRGIGYNLTHMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLRFFLCSMYTP
ICLPDYEKPLPPCREVIEEAKAGCS PLMRQYGFAWPERMSCDRLPVLGRDAEVLC

h E‘Zi)é amino acids 24-129 (SEQ ID NG 78)
ITVRE /VhrNM”FFFNLduFYDWCIARV~“EHTT""“\LU“ SPNIETFLCKARVY
EQIAVVEFCEKLCERVYSDCHEKLIDIPCIRWPEELECDRLOYC

B-FZD7 amino acids 43160 (SEQ 1D N 793
CQEFISIPFLCTDIAYNQTILPNLLCHTNOEDAGLEVEQFYPLVEVOCSPELRFFLCSMYAR
VIOTVLDOATPPCRELCEFARQGCEALMNKFGFPOWPERLRCENFPVHG "

h ??DR amuno acids 35-148 (SEQ D NG:8G)
CEITVPLCKGIGYNYTYMPROFNHDT GRDEAGLEVHQEWPLVEIQUSFDLEPFLOSMYTE
luLﬂﬁlhKELPPCQ"V“ERHKAG\PPLWF&{G”AWP“‘”w" QGNPDTLE

vl

h-FZD9 amino acids 39-152 (SEQ ID NO:81)
COQAVEIPMCRGIGYNLTRMPNLLGHTSQGEAAAELAEFARPLVQYCCHSHLEFTL
MCTDQVSTPIPACRPMCEQARLRCAPIMEQFNFGWPDSLDCARLETRNDEHALLC

SLYAY

xc]
£
1
V2l

i E’ZDH? amino acids 34-147 (SEQ 1D NC:E2)Y
COPTEIPMURDIGYNMMIRMENLMGHENQREAAIQLHEFAFLVEYGCEGHELRFFLESL VAR
MuTEQVulPI~A<R”M‘_ghR“Kb;r M“UFNFKNJE,JDV“<L“NKND[\ YIL.C

h-SFRPY amino acids 57-165 (SEQ 1D NO:RY)
VDI PADLRLCHNVOYRKMVLPNLLEHETMAEVEQOASSWVPLLNKNCHAGTOVFLUSLE
AFVOLORPIYPCRWLCEAVEDSCEPVMQFFCPYWEEMLRKCDEFPEGIVT

b-SFRPY amine acids 40-152 (SEQ ID NO:R4)
CR?IPANLQLCHGI?YQNMR*PTLL”HETWK VLEOQ““WT“TVMVOV%P”TFKFLCSLF

h-SFRP3I amino acids 35-147 (REQ 1D N(:E5)
CERPVRIPLCHKSLPWNMTKMPNHLHESTOANAI LALEOFEGL i '
ICTIDEQHEPIXET K@‘CER@?”G'E"*v*T\R“SWPPNLAC&“]P YPPGVQ

h-SFRP4 amino acids 24-136 (SEQ 1 NO:86)
CEAVEIPMCRHMPWNITEMPNHLEESTORNA L LALROYER!
ICTLEFLHDPIKPLKSVCORARDLDCE PIMEMYNHIWEPES

VOVNCSAVLRFEPFCOAMYAY
VY DRGVC

1 ';L; EVROUASSWLFLLAKRCESDTQVELOSLE

(GEPWPEMLHCHEFPLEONDLC

fL’IEthPT PTVCVT
APVOLODRPIYPCRSLCEAVRY

L E

W5CA DLM

i; RORA mimma? Fri domain (SEQ D KO8

QYRS AFIGCNRTVYMEZLHMOGEIENGITAAFTMIGTSERLSDROUSGFALPSLOR
.Aﬁk AN PRERDLCRDECEILENVLOQTE Y IFARSNPMIIMELKLENCEDL P PE

SPEAANC

69
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1-ROR2 minimal Fri domam (SEQ 1D NO:RY)
COPYRGIACARFIGNRTIYVLILOMOGEIENFITAAFT
FVFPLOCDARSETPKEPRELCEDECEVLESDLIRGES

3 SPLDAANC

Human FLM Fri domain (pxedzcted signal sequence underhined) (SEQ 1D NG:AHG)

MLAMAWHGAGESVPGAT SE(E}[ JLLLLLGPARCGEFCDEEERRCDPIRISMIQKLG

A TK&TNLVG*"JQIJ.7L l YGTESQLOPFLCEVYVPMCTERINIRPI GRS
134] GGMCLSVKRRCEFVLKR?b[hWkLS' ’“b}??Q&ﬁHNHMCMEG“GDEW\

Human FZD3 Fri domain {pzednied smmi w:quenw amdar mgd} (SEQ Y NOS )
MARPDPEAPESLL AQLVERA IGYNLTHMPNQENE
DEBGLE”%QFWP{ R MLM\MLTEI lFElPKELIPuHCH“”RﬁKAbLSF1”
ROYGCFAWPERMECDRLPVLGROAEVLCMIOYNRSEATT

"\

....4
(o4

Human FZD8 Fri domain (predicted signal sequence underlined) (SEQ ID NO:92)

MEWGYLLEVTSLLAALALLQRSSGAAAASAKELACQEITVPLCKGIGYNYTYMPNQFNHD

TQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAP
26 LMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTT

Human IgG1 Fc region (SEQ ID NO:93)
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT ISKAK

25 GQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFPLY SKLTVDESRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK

Human IgG1 Fc region (SEQ ID NO:94)
KSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENW
36 YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Human 1gGl Fo region (SEQ ID NGO

EPKESDETRTCRP R PARPELLGEREVILFFPKEKDTLMISRTPEVICVVVIVSHEDPEVEF
NWYVDGVEVHNAYTHPRE STYRVVEVL {QDWLNCGEEYKCKVINKALPAPIEKT
IEFAKCGOPREPOVYTLREPSRDELTKNOVSLTCLVRGRYPEDIAVERESNGOPENNYXTTP

PVLEEDCGSEFLYSKL TV WQRQGNVESCSVMHBEALHNEYTQHELILSFGK

sl
LN

43 Linker {"QE(} B NO9s)
ESGGEGEV

Linker (SEQ ID NG:97)
ESGHGEVT

45
Linker {SEQ ID NO:SE)
GRAQVT
Linker (SEQ 1T NG9y
50 WHAQYT

Linker (SEG 1D NO:100)
ARGRAQVT

35 Signal Sequence (SEQ ID NG {61

78
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MEWGYLLEVTSLLAALALLOESSGAAA

Signal Sequence (SEQ 1D NG 102
MENGYLLEVTSLLAALALLORISGALA
Signal Sequence (SEQ 1D NO:143)

MEWCYLLEVISLLARLALLORSIGVLA

Signal Sequence (SEQ ID NO:104)
MEWGYLLEVTSLLAALLLLQRSPIVHA

Signal Sequence (SEQ I NG 165)
MEWGYLLEVISLLAALFLLORSPIVEA

Signal Sequence (SEQ ID NO: 1{6)
MEWGYLLEVTSLLAALLLLQREPEVHA

Signal Sequence {SEQ 1D NOH10T)
MEWGYLLEVESLLAALLLLOESPILIYA

Signal Sequence (SEQ ID NO:108)
MEWGYLLEVTSLLAALLLLQRSPIAHA

FZD8-Fc amino acid sequence-variant 54F03 (without predicted signal sequence; the "GRA" linker
sequence between the FZD8 sequence and the Fc sequence of the fusion protein is underlined) (SEQ
ID NO:109)
ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPI
CLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTGRADK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFLYSKLTVDKSRWQQGNVESCS
VMHEALHNHYTQKSLSLSPGK

FZDS-Fe variants
FZDE-Fo variant 54703 amino acid sequence {withowt predicted signal sequence; alternative
cleavage} (SEQ D NG
AAMASAKELACOEITVPLOKGICGYNYTYMPROQENADTCDEAGLEVHQEFWPLVEIQCIPRLRTFLCSMY
TPICLEDYKRPLPPLIRSVE RﬁfﬁﬁﬁanMRuvtFudPERMR{DFAEH' CNEDTLOMDYNRETDLTTER
ADETHTCPPCPAPELLGCPSVELEPEPHPEDTIMI SETPEVICVVVIVIHEDPEVHKENWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHODWLNGEEY iVFNLAJ~H~*EKTISKfKuQEkE?QVYTukPQU
CELTENQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTEFRPVLDEDES FPLYSKLTVEKSRWQOGHNVE
SCOVMEEALHMNHYTOKSLSLSPCGE

%f!“)?ﬁvh variant 34F09 amino acid sequence (without predicted signal sequence) (SEQ ID NOHTHD

SAKELACQEITVELOKGIGYNY TYMPNGENHDTQUEACLEVEQFWPLVEIQTSFODLEFFLCEMY TR
“LEEEPK“LIF E?”CERMKACLrILinguFAHP“PIFLERAPEQtNEJTJLBJLNR”DJTTxﬁPS?
PROETRTCPRCEAY PS”FLFPIE’BDTLNIS?T CEVICVVVDVSHEDPEVKINWYVDGVEY
KTKFREEQYNSTYR«VCHLT CDWLNCEEYRCRVSNEALPAPIEKT I SKARGOPREFQVYTLFFSR
DELTENQVSLTCLY JFzPSEI V:NE NGOPENNYKTTYRPVLDS DG FEFLYSKLTVERIRWQOGNVY
SCEVMEEALHMNHYTCKSLSLESPCK

FZD8-Fc variant 54F09 amino acid sequence (without predicted signal sequence; alicrnative
cleavage) (SEQ ID NO:112)
AAAASAKELACQEITVPLCKGIGYNYTYMPNQENHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMY
TPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTAA
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PSPPBKTHTUPPCPAPELLGGPSVELFPPRKPKDTIMI SARTEPEVICVVVIVSHEDFEVEFNWYVDGVEY
HNAKTHKPREEQYNSTYRVVSVLTVLEGDWLNGKEYKCKVSNKALPAY T SKAKGQPREPQVYTLE
PERDELTHENQVE LT CLVRGFYPEDIAVENESNGO PENN YK I T PEVL DS DGSFFLYSKL TVDESRWOQS
NVESCSVMHEALHNREYTORSLEILIPGK

FZD8-Fc variant 54F15 amino acid sequence (without predicted signal sequence) (SEQ ID NO:113)
ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPI
CLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTAAPDK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK

PZDS-Fe varfant S4F15 amino acid sequence {without predicted signal sequence; alternative
cleavage) (SEQ ID NO:114)
AAAASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMY
TPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTAA
PDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR
DELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVE
SCSVMHEALHNHYTQKSLSLSPGK

FADE-Fo variant S4F 16, 34F17, S4F18, 34823, 54F25, 54F 37, 4?25’% S4F2 ), and 34F 34 amino acid
\efguenmémﬁmui predicted signal sequence) ¢ ‘wE:Q L NO: TS

’ ITVEPLCEGIGYNYTYMENGFNEDTOOEAGLEY H”F7f4V~ QUEPDLYFPFLISMYTRT
"TJPQRSWF“F FAGCAPLMROGYGEAY RLFEQONEFDTLOMDYNRTDL.TTKSS DX
PAPELLGGPSVELEPPHEEDTIMISH .v.uvaDV‘}EDPﬂVK"‘WYV1bv“”PN3TT7
TYRVVSVLTVLEQDWLNGEEYRC ALPAPIEKTISKANGGPREFOQVYTLPESRDE

; SCLVKGEYESDIAVEWEINGEPEN thk£vLDiDbgffLY~"T””D?CYVQQGNVFSQU
CALHNHYTOKSLSLSPCGK

FZD&-Fe variant 54F 16 amino acid sequence {(without predicted signal sequence; alternative
cleavage)

{(SEQ I KO 116}
AAARSREELACOEITVPLCKEIGYNYTYMPNGEFNEDTQDEAGLEVRG W
TPICLEDYKKPLFPIR AKARGCAPLMEQYCFAWPDRMRC IR L 5
SOXTHTCPPCPAPELLGEPSVELFFRPKPKDTLMISRTFEVTOVVVLV VDCVEVE
KTKPREEQYNSTYRVVSVLTVLHEQDWLNGKEYRCKVINKALPAP L NbeEQﬂPWUlTL“P
DELTENOVSLTULVRGEYPODIAVEWESNGOFENNYKTTRPVLDSDGSFFLYSRLTVDKS RNQUG@JF
SCEVMEEALANHYTORSLSLSPG

CCSPDLKFFLESMY
VMDVR“T JLTTES

£#7ZD8-Fc variant 54F19, 54F20, 54F24, 54F26, 54F28, 54F30, 54F32, 54F34 and 54F35 amino acid
sequence (without predicted signal sequence) (SEQ ID NO:117)
ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTRI
CLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTEPKSS
DKTHTCPPCPAPELLGGPSVFLEPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFES
CSVMHEALHNHYTQKSLSLSPGK

FZDE-Fe variant S4F 19 amino acid sequense (without predicted signal sequence; alternative
cleavage} (SEQ 3 NG
uL«"u’xSnE\ELPC;EIT”T‘% KGIGYNYTYMENQE?

TPICLEDYRKPLERPCRSVOERAK, :
KESDKTHTICPPLPAPELLGGREVILFPY

HDTODEAGLEVHQFWELVE IOCS POLKFFLOSMY
’“wPDRMRbDELP:;G~pnTLCMDY PTLTTED
KESR YV DGVEVE
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NAKTKPREEQYNSTYRVVEVLTVLHQDWLNGKEYKCKVINKALPAP LERT LS KAKGOPREPOVY T
SEDELTERNOQVSLTCLYEGEYESDIAVEWESNGOPENNYHTTRPPVLDSDESPELY SKLTVE b‘Pwuxw
VESCSVMHEALHNHYTQKILILSPGK

FZDS-Fe variant 54F20 amino acid sequence {without predicted signal sequence; altemative
cleavage) (SEQ ID NG: 1Y)

VIARSARELACORITVILORGLEYNYT
TPICLEDYKKPLPECESY mbhfk“ggf

KSEDK KIT”JWJ““_”LLVLESVfL PEK .
NAKTKPREEQYNETYRVVIVLIVLHQDIWLD ”XKvVVSN[AHFAP]h'
SRDELTE [QVSLTCLVEGFVkS“IAVLWuud“QPBNNihiTPk/Luo_,whhwh,\
VESCHEVMHEALENEYTQKSLELIPGK

FZD8-Fc variant 54F34 amino acid sequence (without predicted signal sequence) (SEQ ID NO:120)
KELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLE
DYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTEPKSSDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQOGNVFSCSV
MHEALHNHYTQKSLSLSPGK

FZD8-Fc variant 54F33 amino acid sequence (without predicted signal sequence) (SEQ ID NO:121)
KELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLE
DYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTKSSDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EOYNITYRVVEVLTVLHQEWLNGKEYRCKVENKALPAPIERTISFAKCQPREFOVYTLRPYSROELTHN
OVSLTCLVKGEYPEDIAVEWESNGOPENNYETTPEVLDSDESFILY SKLTVDRERW OGN VESTEVMH
EALHNHYTQRSLELIPGK

h-Watl Cterminal cysteine rich domain (aa 288-370) (SEQ ID RG22
DIVYFRERSPNFOTYSGRLGTAGTAGRACNISEPALDGCELLCCORGHRTRTOQEVIERCNCT FHWCCHY
SURNCTETRVLEECL

h-Wnt2 Cerminal oysteine rich doman (aa 267-360) (SEQ ID NG:12D)
DLVYPRNSRPIYC I EOREAGSLGTAGRVECNLT SRGMISCEVMICGRGY DT SHVTRMTKCGCKFEWCCAY
RUQDOCLEALDVATCHKAPRKNADWTTAT

h-Wint2bh Cuterminal cysteine rich domain (aa “QS sgi) (SEQ 1D NG 1243
leide‘DbV(VLD/&AGSLG”a'wU’QMF KGIDGURIMICERGY DTTRVTRVTQUECKFEWCCAY
ROKECRNTVDOVHTCHATRKAEWNLDQ

b-Wit3 Coterminal cysteine rich domain {aa 2734
DLVYYENSPNECEENPETGSFGTRORTCNY fi¢»il
STQECIRIYDVATCK

HKRKERCHUTFEWCCYV

b-Wnt3a C-termnal cvsteine rich domain {aa '770 352"3 {SEQ ID NO:126)
DLVYYEASPNFCEENFETOSFETRDRTCNVE SHGIDGUDLLCCGRGHNARARRKREKIRIVEEWICYV
SCQECTREVYDVETCK

h-Wrt7a Coterminal cysteine rich domain {aa 267-359) (SEQ ID NO:1ZT)
DLVYIEKSPNYCEEDEVTGIVETQCRACNETARPGASCCDEMCCGREGYNTHOY ARVWQUNCE FHWICYY
YONTCIERTEMYTOX

h-Wnt7b C-terminal cysteine rich domain (aa 267-349) (SEQ I£} MOn128)
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DBLVYIEKSENYCEEDRATCEIVETQGRELINRTS PEGADGCLTMCLGREYNTHO Y THVWONCLEHWCIEFY
RCNTCIERTEVEFTCKR

b-Wat8a C-terminal cysteine m 1 domain (aa 48~ FA5Y(SEQ I NG:129)
SLIFPLEESPRDYCTCNISL RO CHNTSRWERRSCORLCTECCGLOVEERKTEVISSCNCK
F;JC”T”FCﬁOhx%vvaL{tQ%JE :KXJAGRVMFF“VI

h- Wm‘ﬁb C-terminal cysteing rich domain (aa 245-35 1 (SEQ D NG 130y
SLEDSEFDYCLENKTLELLGTECRECLRRCRALGRWELRSCRELCGDCGLAVERRRARTVISONCK
CEQUERRREVTRYFCSRAERPRGGAAHKPGRK®

h-Wati0a Ctenminal cvsteme rich domain (aa 335-417) (SEQ ID RO:13 D)
hx”vl CKSEPDPCEREPRLDSAGTVGRLORNKSS AGSD?C SSMCUGRGENILROTESERCHCREFHWCCORY
ECRITEWVEVCER

- Wit }0b C-ternunal cysteine rich domain {aa 307-389) (QE(} DNO:132
ELVYFEKSPDECERDPTMGEPETRGRAINKTSRLLDGCHEI LECCGRGANVLROTRVERCHCRFENCIYV
_{.-\,»_/ECKV _-_EE": v7\¢gvl(‘ "

FZD8-Fc variant 54F28 with predicted signal sequence underlined (SEQ ID NO:133)
MEWGYLLEVTSLLAALLLLQRSPFVHAASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLE
VHQFWPLVEIQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCD
RLPEQGNPDTLCMDYNRTDLTTEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHEALENEYTQUSLELSPGK
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What we claim is:

1.

10.

11.

A method of inhibiting the growth of a neuroendocrine tumor, comprising contacting the

neuroendocrine tumor with an effective amount of a Wnt antagonist.

A method of inhibiting the proliferation of neuroendocrine tumor cells, comprising contacting

the neuroendocrine tumor cells with an effective amount of a Wnt antagonist.

A method of reducing the tumorigenicity of neuroendocrine tumor cells, comprising

contacting the neuroendocrine tumor cells with an effective amount of a Wnt antagonist.

A method of inducing neuroendocrine tumor cells to differentiate, comprising contacting the

neuroendocrine tumor cells with an effective amount of a Wnt antagonist.

A method of inhibiting the growth of a neuroendocrine tumor, comprising administering to a

subject in need thereof a therapeutically effective amount of a Wnt antagonist.

A method of inhibiting the proliferation of neuroendocrine tumor cells, comprising
administering to a subject in need thereof a therapeutically effective amount of a Wnt

antagonist.

A method of treating neuroendocrine cancer, comprising administering to a subject in need

thereof a therapeutically effective amount of a Wnt antagonist.

The method of any one of claims 5 to 7, wherein the subject is a human subject.

The method of any one of claims 1 to 8, wherein the neuroendocrine tumor is a low grade,

medium grade, or high grade neuroendocrine tumor.

The method of any one of claims | to 8, wherein the neuroendocrine tumor is a functional

neuroendocrine tumor or a non-functional neuroendocrine tumor.

The method of any one of claims 1 to 8, wherein the neuroendocrine tumor is selected from
the group consisting of gastroenteropancreatic neuroendocrine tumor, pancreatic
neuroendocrine tumor, carcinoid tumor, pheochromocytoma, paraganglioma, medullary

thyroid cancer, pulmonary neuroendocrine tumor, and thymic neuroendocrine tumor.
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The method of claim 11, wherein the neuroendocrine tumor is a carcinoid tumor or a

pancreatic neuroendocrine tumor.

The method of any one of claims 1 to 12, wherein the Wnt antagonist is an antibody.

The method of claim 13, wherein the Wnt antagonist is an antibody that specifically binds to

at least one human Wnt.

The method of claim 13, wherein the Wnt antagonist is an antibody that specifically binds to

at least one human frizzled receptor (FZD).

The method of claim 15, wherein the antibody specifically binds to the extracellular domain

of at least one human FZD.

The method of claim 15 or 16, wherein the antibody specifically binds to a human FZD
selected from the group consisting of FZD1, FZD2, FZDS5, FZD7, and FZDS.

The method of any one of claims 15 to 17, wherein the antibody specifically binds to FZD7.

The method of any one of claims 15 to 18, wherein the antibody specifically binds to more

than one human FZD.

The method of any one of claims 15 to 19, wherein the antibody specifically binds to more
than one human FZD selected from the group consisting of FZD1, FZD2, FZD5, FZD7, and
FZDS8.

The method of any one of claims 15 to 20, wherein the antibody specifically binds to three or
more human FZD selected from the group consisting of FZD1, FZD2, FZDS, FZD7, and

FZD8.

The method of any one of claims 15 to 21, wherein the antibody specifically binds to FZD1,
FZD2, FZD5, FZD7, and FZDS.

The method of any one of claims 15 to 22, wherein the antibody blocks ligand binding to

FZD.

7t
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The metlod of claim 23, wherein the antibody blocks Wnt binding to FZD.

The method of any one of claims 15 to 22, wherein the antibody blocks the activation of FZD.

The method of any one of claims 15 to 25, wherein the antibody comprises:

(a) a heavy chain CDR1 comprising GFTFSHYTLS (SEQ ID NO:31), a heavy chain
CDR2 comprising VISGDGSYTYYADSVKG (SEQ ID NO:32), and a heavy chain
CDR3 comprising NFIKYVFAN (SEQ ID NO:33); and/or

(b) a light chain CDR1 comprising SGDNIGSFYVH (SEQ ID NO:34), a light chain
CDR2 comprising DKSNRPSG (SEQ ID NO:35), and a light chain CDR3
comprising QSYANTLSL (SEQ ID NO:36); or
a light chain CDR1 comprising SGDKLGKKYAS (SEQ ID NO:41), a light chain
CDR2 comprising EKDNRPSG (SEQ ID NO:42), and a light chain CDR3
comprising SSFAGNSLE (SEQ ID NO:43).

The method of claim 26, wherein the antibody comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:37,
and/or

) a light chain variable region comprising the amino acid sequence of SEQ ID NO:38
or SEQ 1 D NO:44.

The method of claim 26, wherein the antibody comprises:

(a) a heavy chain comprising the amino acid sequence of SEQ ID NO:39; and/or
(b) a light chain comprising the amino acid sequence of SEQ ID NO:40 or SEQ ID
NO:45.

The method according to any one of claims 13-28, wherein the antibody is a monoclonal

antibody.

The method according to any one of claims 13-29, wherein the antibody is a recombinant
antibody, a chimeric antibody, a humanized antibody, a human antibody, or an antibody

fragment.

The method according to any one of claims 13-30, wherein the antibody is a monospecific

antibody or a bispecific antibody.
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The method according to any one of claims 13-31, wherein the antibody is an IgA, IgD, IgE,
IgG or IgM antibody.

The method of claim 32, wherein the antibody is an IgG1 or IgG2 antibody.

The method of any one of claims 1 to 12, wherein the Wnt antagonist is a soluble FZD

receptor.

The method of claim 34, wherein the soluble FZD receptor binds to Whnt.

The method of any one of claims 34 or 35, wherein the soluble receptor comprises a fragment

of the extracellular domain of 2 human FZD receptor.

The method of claim 36, wherein the fragment of the extracellular domain of the human FZD

receptor comprises the Fri domain of the human FZD receptor.

The method of any one of claims 36 or 37, wherein the human FZD receptor is selected from

the group consisting of FZD4, FZDS5, and FZD8.

The method of claim 38, wherein the human FZD receptor is FZDS.

The method of claim 39, wherein the FZD8 Fri domain comprises the amino acid sequence of

SEQ ID NO: 28.

The method of any one of claims 34 to 40, wherein the soluble receptor further comprises a

human Fc domain.

The method of claim 41, wherein the human Fc domain comprises the amino acid sequence of

SEQ ID NO: 95.
The method of any one of claims 1-42, which further comprises contacting the tumor or tumor
cells with a second therapeutic agent, or administering a second therapeutic agent to the

subject.

The method of claim 43, wherein the second therapeutic agent is a chemotherapeutic agent.

7%
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45, The method of claim 44, wherein the second therapeutic agent is a kinase inhibitor,

somatostatin analog, or a mTOR pathway inhibitor,

3 48, The method of elaim 45, wherein the second therapsutic agent s sanitinib, cetreotide, or
everolimus,
47. The method of ¢latm 43, wherein the second therapeutic agent is an antibody.
it 43 The method of claim 43, wherein the second therapeutic agent is an angiogenesis inhibitor.
49, The methed of any ong of claims 1 1o 13 or claims 43-48, wherein the Wit antagosist is
OMP-18RS.

15 50, The method of claimy 49, wheretn OMP-18R3 i administered intravenousty 1o the subject in
need thereof at a dosage of (a) at least about 0.5mg/kg about every one 1o two weeks or (b) at
least about 1.0mg/kg about every three weeks.

51, The method of claim 50, wherein OMP-18RS5 is administered at a dosage of about 0.5mg/kg

20 to about 1.0mg/kg about every one to two weeks.

52 The method of claim 30, wherein OMP-18RS is administered at a dosage of about 1. Omyg'kg
to about 5.0mg/kg about every three weeks.

553 The method of any one of elaims 1 0 12 or claims 43-48, wherein the Wat antagonist is
OMP-34F28.

54. The method of any one of claims [-10 or claims 13-53, wherein the neurcendocrine tamor is
not small cell lung tumor {SCLC).

30

S8, The methad of any one of claims 1-53, wherein the neuroendocring tumor is a carcinoid
PO,
56. The method of any one of claims 1-53, wherein the neuroendocrine tumor is a pancreatic

35 neuroendocrine furnor.
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AMENDED CLAIMS
received by the International Bureau on 13 March 2014 (13.03.2014)

What is claimed is:

A Whnt antagonist for use in the treatment of neuroendocrine cancer, wherein the Wnt antagonist
is (i) an antibody that specifically binds at least one frizzled (FZD) receptor or (ii) a soluble FZD

receptor,

A Wnt antagonist for use in inhibiting growth of a neuroendocrine cancer, wherein the Wnt
antagonist is (i) an antibody that specifically binds at least one frizzled (FZD) receptor or (ii) a

soluble FZD receptor.

The Wnt antagonist for use according to claim 1 or claim 2, wherein the antibody specifically
binds one or more human FZD receptors selected from the group consisting of: FZD1, FZD2,
FZDS, FZD7, and FZD8.

The Wnt antagonist for use according to any one of claims 1 to 3, wherein the antibody
comprises:

(a) a heavy chain CDR1 comprising GFTFSHYTLS (SEQ ID NO:31), a heavy chain CDR2
comprising VISGDGSYTYYADSVKG (SEQ ID NO:32), and a heavy chain CDR3 comprising
NFIKYVFAN (SEQ ID NO:33), and a light chain CDR1 comprising SGDNIGSFYVH (SEQ ID
NO:34), a light chain CDR2 comprising DKSNRPSG (SEQ ID NO:35), and a light chain CDR3
comprising QSYANTLSL (SEQ ID NO:36); or

(b) a heavy chain CDR1 comprising GFTFSHYTLS (SEQ ID NO:31), a heavy chain CDR2
comprising VISGDGSYTYYADSVKG (SEQ ID NO:32), and a heavy chain CDR3 comprising
NFIKYVFAN (SEQ ID NO:33), and a light chain CDR1 comprising SGDKLGKKYAS (SEQ ID
NO:41), a light chain CDR2 comprising EKDNRPSG (SEQ Ib NO:42), and a light chain CDR3
comprising SSFAGNSLE (SEQ ID NO:43).

The Wnt antagonist for use according to any one of claim 1 to 4, wherein the antibody comprises:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:37;
and/or |

(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:38 or
SEQ ID NO:44. '

80
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The Wht antagonist for use according to any one of claims 1 to 5, wherein the antibody
comprises:

(a) a heavy chain comprising the amino acid sequence of SEQ ID NO:39; and/or

(®) a light chain comprising the amino acid sequence of SEQ ID NO:40 or SEQ ID NO:45,

The Wnt antagonist for use according to any one of claims 3 to 6, wherein the antibody is a
monoclonal antibody, recombinant antibody, chimeric antibody, humanized antibody, human

antibody, bispecific antibody, IgG1 antibody, IgG2 antibody, and/or antibody fragment.

The Wnt antagonist for use according to any one of claims 1 to 6, wherein the antibody is OMP-
18RS.

The Wnt antagonist for use according to claim 1 or claim 2, wherein the soluble FZD receptor

comprises the Fri domain of human FZDS.

The Wnt antagonist for use according to claim 9, wherein the soluble FZD receptor further

comprises a human Fc domain.

The Wnt antagonist for use according to claim 9 or claim 10, wherein the FZD8 Fri domain

comprises the amino acid sequence of SEQ ID NO:28.

The Wnt antagonist for use according to claim 10 or claim 11, wherein the human Fc¢ domain

comprises the amino acid sequence of SEQ ID NO:95.

The Wnt antagonist for use according to claim 1 or claim 2, wherein the soluble FZD receptor

comprises the amino acid sequence of SEQ ID NO:117,

The Wnt antagonist for use according to claim 1 or claim 2, wherein the soluble FZD receptor is
OMP-54F28.

The Wnt antagonist for use according to any one of claims 1 to 14, wherein the neuroendocrine
cancer is selected from the group consisting of pancreatic neuroendocrine cancer, carcinoid
cancer, gastroenteropancreatic neuroendocrine cancer, pheochromocytoma, paraganglioma,

medullary thyroid cancer, pulmonary neuroendocrine cancer, and thymic neuroendocrine cancer.
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21.

WO 2014/066328 PCT/US2013/066087

The Wnt antagonist for use according to claim 15, wherein the neuroendocrine cancer is a

pancreatic neuroendocrine cancer.

The Wnt antagonist for use according to claim 15, wherein the neuroendocrine cancer is a

carcinoid.

The Wnt antagonist for use according to any one of claims 1 to 17, which further comprises using

at least one additional therapeutic agent in combination with the Wnt antagonist.

The Wnt antagonist for use according to claim 18, wherein the additional therapeutic agent is a

chemotherapeutic agent.

The Wnt antagonist for use according to claim 18 or claim 19, wherein the additional therapeutic
agent is:

(a) albumin-bound paclitaxel (ABRAXANE);

(b) gemcitabine; or

(©) albumin-bound paclitaxel and gemcitabine.

A pharmaceutical composition comprising a Wnt antagonist for the treatment of neuroendocrine
cancer, wherein the Wnt antagonist is (i) an antibody that specifically binds at least one frizzled

(FZD) receptor or (ii) a soluble FZD receptor.
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L — P A 22 g 23 W IR A K 1 75 V2, B, B AR s R o0 A IR 5 A 2 (1) Wint
FEHLR R .

2. — PR HIH A S PR 430 e R A0 M G AR 1) T 1, FLA B i 48 PR o3 b R A i 5 A A
=1 Wnt FEHUA A

3. — Pl ysk 2D A 25 PR 43-h e 92 A B ) R R A PR T v, A S A A 48 PR 43 T R 4
547 R B Wnt FE P

4. —Fiigs SR Y o WA B I 40 I oAk B 7 v, FLAR S Az 28 P A e IR 4 i 5 B A
=1 Wnt FEHUA A

5. — P PP 4 P 23 WA IR A A R T s FLA 5 ) 7R LI Sh 2 P 49 P A K A
BT IRIT A E R Wint F5H07 .

6. — Pl AT AP 22 P 4 et I 40 24 A 14 7 v, FLAD 8 0 75 B p 2 P 0 R 441 e
A AMETE TIBIT A &R Wnt S0

7. —MRIT ARG N AR I TV, R A IR EIRIT A N MR MR TIRIT A
BB Wnt FEHL5.

8. BRI RES 5 & 7 WA AR — I 7732, HAiz Mg R AME

9. BCRE R B8 1 & 8 WA AT — T 7770, HL A iR 28 P 43 Wb IR 2 AR MR L A ok
J5 B R T P 8 P 0 WA e

10, GUBCRESR 35 1 &2 8 TP AT — TR 7732%, He A iZ s oy 2 i g A2 THRE TR AP 28 N 43
WA IR B AE T BE M £ P WA R

U1, GOBCREESR 35 1 &2 8 TP AT — TR 77923, HeriZ s oy 23 ih e R0 B o P o
S5 PN A IR  REIR AN 22 P - WA TRE L IS JE TR L VR A MR | B S T R L IR IR B B L i 2
P o A YEE J IR 22 P 3 A9

12, QORI EE SRS 11 TR 7 v, L rP iz 28 P 3 i Jr 8 2 21 8 8 B SRR AR b 28 P 49 T4
I8 o

13, GOBCHIEER 5 1 & 12 B E— TR 7715, Ho iz Wnt #5002 Pk

14, BRI SR S 13 TREI T3, HorPiZ Wt 3580752 5 20 —F0 A Wnt Bt 440
k.

15, AR EESR S 13 TRAI T3, HePiZ Wt 353078 5 20— F A& B 3248 (FZD) %
S AW

16. WM EER S 16 TR I7%, Hopizdile 5 20— PN FZD WMAMEE: R R4 6o

17, WIBCR B3R S 15 8¢ 16 TR 777, Hdhizdiis 51k 3 FZD1.FZD2.FZD5.FZD7 J: FZD8
RN FZD 5 e 45 6o

18. BRI EER S 16 & 17 TP AE— TR 7735, Hh bl 5 FIDT K E 45 6o

19. WIBRIZER 55 15 2 18 Wi AT — T 77 vk, Ho iz iiih 5iat — i A FZD Fr i 45
I\

20. TUALRIZEREE 16 & 19 iR 77 3%, o iZduik 5 B FZDL. FZD2. FZD5.
FZD7 J% FZD8 wiit—Fh A\ FZD B Rtk 454 .

21, AR ZER EE 16 & 20 TiAE— T 77 %, Hohizdnig 5 3 FZD1. FZD2. FZD5,
FZD7 Jz FZD8 1 =BGt =Fh A FZD e PE4s 4 .
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22, WUBCRIESREE 15 2 21 BiHAE— T 7%, Hdixdufk 5 FZD1. FZD2, FZD5. FZD7
J FID8 K ds & o

23, WACRIEREE 15 2 22 BT J777%, Ak A Wik S FZD 454 .

24. QUBURIESREE 23 TR T714%, Az ik Bl Wnt 5 FZD 44

25. WIALMIEREE 15 & 22 T AF— I 77v2:, Ho A iz B W FZD &1k .

26. TR SR 5 15 2 25 TR AR — TN 7738, H i a7 : (a) EHE CDRLLH
% CDR2 . # %% CDR3, i% # %% CDRI 49,7 GFTFSHYTLS(SEQ 1D NO :31), i% & %% CDR2 1. &
VISGDGSYTYYADSVKG (SEQ ID NO :32) H.iZ = ## CDR3 £ & NFIKYVFAN(SEQ ID NO :33) ;% /
g% (b) 428 CDRI.30HE CDR2 S %% CDR3, 142 8% CDR1 A7 SGDNIGSFYVH(SEQ 1D NO :34),
%% 5% CDR2 49,2 DKSNRPSG (SEQ 1D NO :35) H.i%% 8% CDR3 43,2 QSYANTLSL(SEQ ID NO :
36) ;B 1% % %% CDR1 f17 SGDKLGKKYAS (SEQ ID NO :41) , iZ%% %% CDR2 £, EKDNRPSG (SEQ 1D
NO :42) HiZ%%E CDR3 A7 SSFAGNSLE (SEQ ID NO :43) .

27. QUBURIEREE 26 T T715, HAizdua 5 : (a) 7% SEQ 1D NO :37 M BT
IR ERERIARIX M / B (b) A7 SEQ 1D NO :38 By SEQ 1D NO :44 K LM 25| iRk ]

28. TIBCRIEREE 26 TIN5, HAizdua 5 : (a) 7 SEQ 1D NO :39 K% BT
IR ERE & /8% (b) 34 SEQ 1D NO :40 BZ SEQ 1D NO :45 [ L0817 51 (1 6k

29. WIRUMIERES 13 & 28 T F— TR 775, Ho iz diik & S od FEhiig.

30. TBCRELRSE 13 22 29 T AT — T 751, HorhiZzbuidod B A A Awaduik . AR

Wi NBURB U A BL

31, ABCR) EER 5 13 22 30 B — TR 75 9%, et iz oA i Sks A PESUAR BOMURr 57 1k
g,

32. QIBCREER S 13 2 31 WP AT— I J7V5, o izt TeA 1D IgE 1gG BY Igh
g,

33. WIBUAER S 32 T TTE, HiZiud & TeG1 B 1g62 fifk.

34, JIBCRFER S 1 2 12 BT — T 77 1%, HerPiZ Wnt 35505002 nl & TR FZD 244
35. WIBUA LRSS 34 T TTE, iz nl JEPE FZD 22465 Wnt 454

36. QIR 2R 55 34 B 35 BT — TR 75 1%, He iz nl 3 PE S A0 & N\ FZD SZ2 A4 1 Mg

AN A BL
37. QBRI EER 5 36 WU JT ik, Heriz A FZD 32 AR ML/ ME by BEE &% N FZD 324K
¥ Fri 5448,

38. WIBRIZESREE 36 B 37 TUAHT— I 575, Ho iz A FZD 324K 3% [ FZD4.FZD5 K
FZD8.

39. WIRURIER S 38 TR J7 ik, HomiZ A FZD 324442 FZDS.

40. TR B SR 45 39 TR 7732, HorpiZ FZDSFri Z5 IS A0 4 SEQ 1D NO :28 [ 5 K%
JF3.

A1, QAR SR 5 34 &2 40 T AT — TR T77%, Horp i nl i P2 Ak A& A Fe 45#0038

42, QAR EESR 55 A1 TR 775, HoPiZ A Fe 85 #3385 SEQ 1D NO 295 &L 7 51 .

43, WAURI SRS 1 &2 42 TP T — TR 77k, S 0 A8 s s 4n i 5 58 G

3
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T, O MR T IRIT

A4, ORI EEREE 43 TR T7VE, HA iz s Ry R esia vl

A5, GOBURIEE R 44 TR T7 1%, oA iz 88 0 7 Ml B A ) A K2 2R ER
mTOR g 72 4151 551 o

46. QUALMIELR G 45 T J7i2, Hodiz s a4y e & e Bl IR Bk 4E < ]

AT, GORLRIELSR S8 43 TR 77V, Horb iz 38 iRyl & buik.

A8. GOAUREER S 43 TR 77V, Hod iz 88 RT3 L& A Bl o

49. AR R GF 1 £ 13 B 43 £ 48 T AT — TR J7 15, H A i Wnt 15 U 2
OMP-18R5.,

50. TIRUMIERES 49 T 772, Horh OMP-18R5 &£k 7 28 F5 S0 M4, 7 &
N (a) L9—F T JHEADL 0. 5mg/kg, 8L (b) L1 =JHE /D4 1. Omg/ke.

51. WA EE SR 55 50 T [ 775, Horp OMP-18R5 A& LLZA R — % — A £ 0. bmg/kg 4]
1. Omg/kg FIFIER T

52. TIAURIELSR A 50 TR T7i%, Horp OMP-18R5 F LA R =JH £ 1. Omg/kg £ £ 5. Omg/
kg MIFIEFET -

53, TR BER 5 1 2 12 B 43 2 48 W A — T 19 77 %, H A % Wnt 5 3 7 2
OMP-54F28.

54. TUBCRIEREE 1 2 10 8L 13 & 53 iHE— I 7%, HA iz i o i i Jed A =2
/N2 e s P gEg (SCLC) .

55. TACHIESREE 1 2 53 TR — TR 77V, HA iz as i 43 b s 2 25 0E 8

56. ALK ELRSE 1 2 53 T AT — TR 7772, Horb iz 28 p 23 1 g A2 R IR A 48 1 23
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£ Wnt BIEESFIRIBTTHRERN D WMBNTTE

FIHIR R X G
[0001]  AHIEREKT 20124 10 A 23 HERHAISE B IR G %R 61/717, 294 5 1
201342 H 4 HR A SE [ Im S HG 558 61/760, 529 5 AR SeAL, %4 5 LAGI I T5 SR AR 4y
AL

AR s
[0002] A B SR IR IS TR r e i R A 75 AL SERETT 3, 275148
R R BT A IR TR I AMA T TR T AT RO E R Wnt SEBUR.

EERA

[0003]  JEE R KIZEZFK M FEIEH 2 —, ek HEF A B — 1 5 A2 g
iE 1M A 500, 000 BIFE T . — AU RE 3 ATt 1| ASfEA A2 4 R R H A e K 1)
S E AT 200 FhAS[RI R0, oA TOFp— 798 i 45 EL e S it 2 s — o5 BT 9
B —FLL E (Jemal et al., 2003, Cancer J.Clin.53 :5-26) .

[0004]  Wnt {F 5% T4 O A N2 A RIEGITIRE. Wnt 5546 R mhi
TER Ja AR R e ¥ S T A2 I EEE 22— AR, Wnt (5 57240
AR PRy 2 A T i T o LG T A0 O R B B IR i A 0. RA T 1 Wnt &
RIS 2P NJEREA O, AT ol IR 40 MU R & e DS S 4R R A R 4 44k
ACIRAS . PR 1 & A ] FH R SF A T A IR H Ok B KA LB B RREILHIET (T
Reya&Clevers, 2005, Nature, 434 :843 ;Beachy et al., 2004, Nature, 432 :324 B [=]Jiji ) .
[0005]  Wnt {5 5/E RIBAELAREBKERLILH (wg) VLN RIEEUEER int-1 (I
FRWntl) TR (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) o Wnt & [F 2 s 43 3 BY G A 1 b 25 11, v 19 PP BN I3 i ). IxX L
A3 PUTCAR VE AL H A il (Fzd) 5248 5005 B 1 S AR 2 FE Nl &2 A (LDL) 3248 AH R &5 A 5 B
6 (LPR5/6) #H il i 52 4 B A4k, 1% % Fzd 32488 G B AMH & 324k (GPCR) #8 F Ik -4
B E R, BA& B 10 MR VPG R KB A N e 45 & 45 M3, #R
RZ AR X (CRD) B Fri #4518, IL4 1M A FZD %1% :FZD1 % 10, A [F [ FZD
CRD X 4 5& Wnt 5 AN [A] [0 45 & SE AT (Wu&Nusse, 2002, J. Biol. Chem. 277 :41762-9) , Fzd
ZARTHE o E AL T IR A B - MR E A E O AE AR R Miller et
al., 1999, Oncogene, 18 :7860-72) . N T L5 1% FZD BiAk4s & W2 A6 E G4, FID 32465
LRP5/6 2 HAEH], LRP5/6 NEA 754 YWID SR = & 43 H 1 P4~ EGF # J AMB ) 54k
ZFEFEIE S A (Johnson et al., 2004, J. Bone Mineral Res. 19 :1749) .

[0006] Wnt/B - EME ARG SAFEACHE B I8 K EHR K, Fujimori et
al., Cancer Res.61(18) :6656-9(2001) . tH7E 5§ B2 Ja i L2 21 B — M &5 A A A
HAW, B —FERE A S APCHTAS Su et al., Ann. Surg. Oncol. 13(12) :1604-9 (2006) . LA

5
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AR [ ELAEE PP IR AT 70 72 6 B iR i B - M A . £ 57 6] (79. 2% )
TOMER B -EMEA R T AR L/ B, IR T 27 6 (37.5% ) FlE| B - 3%
WEAMIMNEF 3R, K 1B (1.4% ) () APCRAE . Su SFJRR H 0T 91 4 5 B 380 e
IR, v T ECBGEE L, 26 61l B B Ak 280 i H i x4l 2 a e i) B - 3 B 1 B E
FPiZ B - EMEAZERKIANE T 3 iz APC R RISMNE T 15, B — IEI & A R4 i H AN
Jo /) BRI R ILT 27 ) B W2 (29. 7% ) AHAR DLTATAT B 40808 . At &
B - &I EABAPC HEFRAZERT B - M BRI RAE BT 6§ s 2 .

ZEANE

[0007] K BHIRALIGTT MEE o i iR 0 771k, TRIRAE — &S FE AR BRIR (L3 il b 22
PR A3 R AR K K T, B S A & N - i 5 AR Wnt B BURIEAL . 755 —
ARER, 2R B FR A1 4ol 28 P 43 00 e 0 400 38 A 1 7 9%, LB R R P o A i e 4
M 57 2= 0 Wnt BB 755 — R, AR BB (LR 22 P 43000 928 200 e e i
R AR T, A S ZA e N i R 4N S A R R R Wnt FE BRI, 7R &
FE R, A B AR AR P 2 P 4 0 T e A D 3 AL R D70, A 2 (S A2 8 P - s e e 240 i
5AQER) Wnt FEHUNEEL . 765 — &8, AR IR 2 - 1A e A K R T7 1%,
A B0 7R B A2 P A TR AR K IR TR YT A ALE R Wnt FEBUR. 785 — A
m, 2 W BRI 1) o 28 PR 430 e 8 40 B3 A 1 77 3%, LA, 5 0o 7R BRI o 28 P A e R
A I A AR TIRIT B E ) Wnt BP0 720 — S, AR R INEITIE N 5
WA B T7 3, AL 5 0 7R BLR YT AR A P9 40 MBI M TR IT B ALE M Wnt Hduiml. e
W St 77 A, MR R A

[0008] 7 Hi A & Fh A& BLSL e 77 T4 e St 77 70 BA B AR U A A5 A At b BT i Y At S
BE R/ BSE T T7 3, 1A R PR o i IR R AR B o G R g T £ P A i
oo AR A ST 7T AT, 1N P o AR R DD REPERR 9 A W i R B Th RR AR AR P 43
AR o AR AR SR 77 2, AN AR R B BRI 2 P AR SRR
R AN IR BN A2 98 L BRI ST A 2 P 2 SRR B i NI A 28 PR AR . A oAt S e
T3, 1AL P 3 R 2R S e TR R 48 P 4 AR

[0009] 7 H A & Fh A& R BLSL iith 77 TR e St 77 70 BA B AR U A A5 A At b BT ok 1 At S
FER / B SEiETT R, 1% Wnt 3EPUR R PR £ AL iE 7, % Wnt FERAI R S E D —
PN Wnt B4 G 0 PiiE . 7EHARSE 77 F, % WInt HIARE 20— Fh A 24k
(FZD) e P45 & Hbitg. fEHARSCHETT A, 1% Wnt FEHUR R TS FZD 32448,

[0010]  7F H A & P FE BT it 77 TR e St 77 70 BA B AR U A 45 A At 4k BT ik 1 At s
FER /BT S, 1% Wnt SEUA RS 20— M G 24k (FZD) f: R A bk, 76
HoAh 52 77 S bR 5 2 0 —Fh A FZD BN ERR k4 & o AR A S 77 XA, 13
5% 8 FZD1.FZD2.FZD5.FZD7 B FZD8 (¥ N FZD e Gk 44 . e Hfh s 7 b, i34k
5 FIDT # kA o AR AR SR T o, ixbuU A S — PN FZD RS PE 4 Ao A A
77T, %3 51% 1 FZDL. FZD2. FZD5. FZD7 BY, FZD8 T =FhEi it = A\ FZD 4 1t
Gty fEHAb ST R, EPik 5% [ FZD1.FZD2.FZD5.FZD7 8% FZD8 Hit—fh A\ FZD
B tEss A, st 77 o, i3k 5 FZD1. FZD2. FZD5 . FZD7 J FZDS ik 44 o
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[0011]  fEHAhsEiE 77 s, ZHUAR B AC A S FZD &5 4 o 78 sz 7y Kb, iZ A BE b
Wnt 5 FZD 456 . 2 HARSEHE 77 S0, iZPuiE BT FZD 1354k
[0012]  7E HAhSERE T P, ZHEE S : (1) B4 GFTFSHYTLS (SEQ 1D NO :31) f & 5%
CDR1. 37 VISGDGSYTYYADSVKG (SEQ 1D NO :32) [¥] % %% CDR2 J% 41, & NFIKYVFAN(SEQ 1D
NO :33) W #E CDR3, M / B (2) (a) 1% SGDNIGSFYVH(SEQ ID NO :34) HJ42%E CDRL. A
DKSNRPSG (SEQ 1D NO :35) HJ42%E CDR2 f2 37 QSYANTLSL (SEQ 1D NO :36) f¥%£%E CDR3 ;5
(b) 5,47 SGDKLGKKYAS (SEQ 1D NO :41) f142%E CDR1. 525 EKDNRPSG (SEQ 1D NO :42) ff14%
%% CDR2 J 40,7 SSFAGNSLE (SEQ ID NO :43) %8 %E CDR3. 78 HAth e 77 b, bk s .
7 SEQ 1D NO :37 FJREEBRITFIRI VH s & / BUELE SEQ 1D NO :38 B 44 R 7 71 1)
VLo 7EHARSZET A, ZPuiAEE A5 SEQ 1D NO :39 R 7 ¥ EEE ; & / BE
45 SEQ ID NO :40 B 45 (IR T 5 R 4E
[0018]  7F HARSER 77 :rh, bk R e BEfuiR . A8 A sk 77 s, g RE AN
R A PR AR IR . N BTk B TR B B 7R A SERE T P, PR R R R A
BN P . AR HAh a7y S, PR R 1AL 1D, IgE. 1gG B LeM Ptk fEH fthsk
Jit 77 A, %PUE R 1eG1 B 1862 Piik,
[0014]  7FHAMSZHE T A, 1% Wnt 35307 B OMP-18R5 ( SUFRA vantictumab)
[0015]  {E HT A & P FE BT jith 77 TR HE e St 77 70 BA B AR U A 45 A At b BT ok 1 At s
FE R/ BRERETT I, 1% Wnt 50 R TIETE FZD 224K 8 HAhSEiE 75 P, i ml i M FZD
ZARS Wnt diG . AEHAR S T A A AR S N FID AR B AR B, A
Hh s 7 s, 1 A FZD AR B MAMEB 7 Be & i N FZD 324K 1 Fri 538
[oo16] 7R At st 77 A, i A FZD 324K 3% [ FZD4.FZD5 B FZD8. 7 HAth s 77 =
Z N FID 524K & F7D8, FEHAhSZiE T+, i% FZDSFri £5MI8 A SEQ 1D NO :28 HIZ
]
[0017]  7EH AL 77 A, A PESZ AR A5 A Fo g5, 78 A st 77 =04, i A
Fe G518 40,4 SEQ ID NO :95 S G771
[oo18] 7R sy 77 A, i% Wnt H5HUH R OMP-54F28.
[0019]  £E HTIA & P FE BT jith 77 TR HE e SL it 77 70 BA B AR U A 45 A At b BT ok 1 At 2
BE R/ BRI 77 3, 1% 705 I AL A R SR A e S 5 YR T R A, SO A A
BT 3BT e AR KA SEE T 20, %5 IRIT R RS T A R s T S, 1%
5 IRIT IR BEE N E A KIS EL mTOR & ZNHI5R . 78 H AR S iE T b, %5
TVWRITHIR4ETJEFJE (sunitinib) .  BLHHE (octreotide) BUAK 4% T (everolimus) . 7F
HoAth 52 77 A 158 R IT R RPUE . AR HAD S 7 I, 158 IR T R A AR
7l
[0020] AR B A HE B SE It 77 20 3R DA 5y PR A T4 B HL Aok B 1 R SR AL 1A, AR
AAD B B FR 7R AR T FEATE AL, AE T S iz B L I A0 il 5 % B T A mT R
R, HIM S A S —B 2 MR A R . AR B 7R v AR PR i R B 1% R il
LR B R TR R 2 — B 2 3

i ] 87 222 5 B
[0021] P& 1A, Wnt D02 Py o ih i AR K 2 . 7E 3T OMP-18R5 31t FZDT $itk
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Z I s BRI P 43 W It e o S8 B IR s kO INRb o B (D) A B b (NT) ikl /N
OMP-18R5 $T FZD7 HUAkIRIT 58 56 R EE 112 REJNF & VPh . BL FRIRNIEFR T OMP-18R5
2B Ik S v A N

[0022]  [&] 1B, Wnt I FIR 00 E P9 - WA IR AE K R2 0 . 7 OMP—18R5 T2 /i (i
) 5112 KRG HI MR kL CT #2145

[0023] & 1C. Wnt I FIRS AR E P9 - WA I IR AR K R2 0 . 7 OMP- 18RS T 2 /i (i
) 5 112 RGEHIMRRL CT 848, 85 112 KR b SR 8540 (R T80 2R AR 17 o

[0024] & 2A. WS 5 OMP-18R5 5 la BRI RE. 22013 4F 1 A 25 Hik, iz
5 OMP-18R5 2 1a HIR I & (n = 18) MRS REL, iz R ik B7R7E 2013
£ 1 H 25 HEMAZ A3 mm . BRI H 1M -G H . B2 P 23 s o
A 003 (CSEHE 1 H Epe i 3) 010 (SZjfs] 1 A )9 i 10) J2 012 (Lt 1 A i
12) o HAh S 558 (108 A HAh SRR (R B S s, sl e 7L SRt 2 A g
I o

[0025] & 2B, R iHi5 5 OMP-18R5 8 la XIS REL. #2013 4 10 A 4 Hik, &5
5 OMP-18R5 2 1a HAIR I & (n = 29) IR IR iz FR . 81k B7R7E 2013
10 A 4 HEMSZ A3 nmm . BN RIS F 1M -G H . B2 P 200 s e
AP 003 (SEHE 1 H Eps i 3) L010 (SR 1 A A 10) (012 (S2jfs] 1A A&
12) 025 J 026, HoAth 25356 9 A HoAth 8 8 1 2R HH SZ 5 IR

[0026]  [&] 3A. HHZ N WAMIR % 5 5 OMP-18R5 5 la WIRI6 AU KRB S e e T IR
BLEE . 8 10 (69 & LoV BRI AN P i I ) e fsoE Frei s 5l 3k 279 R
(21201341 H 25 H ) o i 1277 F LM SRR ) Mmfe s 5t 210
K (220134F1 H25H)»

[0027]  [&] 3B, HHZR P43 Wh iR H8 22 5 OMP-18R5 55 La #5010 K B 5 5e i Va7 R 3k
Fefs. 5 i 10 7E55 448 KB kT . w12 Bgomfa 42 5 IL 465 K (32013
10 H4 H) e (—E4eRhasT IREBEUE DA EE 3A MM 2EEE ) .

BUARHAR

[0028] 7K 52 4R I P 43 BT K 77 5 ST 22 A R M 382 77
T P A IR T 5 SRS P 4 MO RTAE B 1TV 6 S P 40U A
S 775 R 2 5 SR 77025 B 40 S 2 4
Ha T2 P9 3R P OB 07— BOS 7 R, AL SR T 0 A 2
TVt FEAL, 7E ST, 1 int SRR B A FZD S SIS £
FZD 46 £, (S SEHETT SR, i FZD 46 60 I3 5 R A FZD S S AL ZE s 0%
BN FZD 52 {625 L . A BESCHEIT RO, 1 Wnt SE5UUR S — B A A Wint 2
SEPELE 0 Wit 250, AE—BOSKE TSR, % Wnt 45 AR ATV F2D A, fE— sk
BETTECT, 1% Wit 25 R BT Wt 0

(00291 FLFT AU 1 5 AR 10 A58 8 1K SUTSI 90 A8 060 35— U R 00 o 2
IR ) OUP—18R5 1 17D SFUUHIT o (STHEDI 1o ) 4 ATESNE, JEeh a8 (e
PR L2 4 1WA O 2 ) DL OMP=18R5 ¥077 112 2 J S TR AE A N, FLE
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SARIT 279 R (2 2013 4F 1 H 25 H ) M AAEAIBR SRR . Ak, 78— 200 B 1s
Kt LR S AL, X AT REACER IR 40 IR AE & / B LI AT BRAE R . D3 4h, A B S8R
Yo ZHL 2R 5 (R R 2 P 0 A e 38 s A AR RE R SR 2 32 VR T, AE OMP—18R5 VA YT HH [A] & A st Ak
FeFr KRR e RS o (SEHEf] 1. ) S ah R, iX Ee 4 L B 7R OMP-18R5 1] G nl & H T
VI Z PR N I R

L & X
[0030] A TARBEXSAN K BHI T A, LR 58 e v J F
[0031]  Bhab B ) G “FE BRI AL 4G5S 75 BE A BRI MR Boh R & 1 (A dnde 4
MabraE ) MIRIB BV ERAEAT 4+ BRI A/ B A E AR EA R T
i AR . FE“FE PR TR AR 7 B GE A BE W FI I A R Wnt a4 i AR 0N TR
Aoy BRALE A B T8 “Wnt 355057 B4 2 B5E A BRI M1 3P A Wnt B30
Fofks (Flmii wint 5 5%&%) BRI 55, 808 B8 A BRI A6 2R AlZ Wnt i
1B TS T AR 23 o Wnt FEPUAIA—E 5 Wnt &6 . 25K UL, 78 3 28 st
F730H, Wnt FEPUH5S 1% Wnt @122 — B2 P HAR B i i — B2 B FZD AR 456 . &Y
1) Wnt #EPUH 2 FEFEAR T R FID 248 & H, KA FZD 2k & A FE % FZD %2
I B/ B R TR T 3 A e, LRIV PR A G S5 1 (SFRP) HIAT A4 J¢ ROR 22
IR . &4 E Wnt #5009 F A EFREAR T 55— 2 F FID AR R 456 1Ptk
M5 —8 2 Fh Wnt ZRREF R PESE S0, AIYETE SFRP & ROR 244 R T35 H L4 /1
WHRAIFS 2011/030569, H LG H T RGN AL .
[0032] AT (B FZD S2ARELHT FZD Hidk ) & 540 Wnt 15 545 SIERN
JABANIN T ZZ BT A 280K Ui, AT S A DAAH o 2 i 1 2 ' 21 B 15 38 I & A4 41
LR Wnt 5 546 S &, AR &8 2400 TCF 4554585 T iFa K Ry b R EFR & L R
[] TCF/Luc R #ifk (Gazit et al., 1999, Oncogene 18 ;5959-66) . ££—BLZ Fll Wnt ( {4
T % Yo L R IR B Wnt 5547035 37 AR HR L1 Wnt) /7 7E HA I AIAEAE R 1K Wnt {5 54%
SERSTEZNEANNESESELR. BT TCF/luc 4% Tl 22 4, 7 (%l tmn]
VETE FZD SZAREHT FZD Hiddk ) X M8 Wnt {5 5 4% 1052 0 o] TR /- BUE A R #5 Bl & %
FRS B — N E R R RIS = S in LA 8 , 40 c-mye (He et al., Science, 281 :
1509-12 (1998) ) 41 & HH 2% D1 (Tetsu et al., Nature, 398 :422-6 (1999)) f / BREF4EES
YEE A (Gradl et al.Mol. Cell Biol. 19 :5576-87 (1999)) o F F: 6 77 A , 1% 746 Wnt
{8 5 4% W B2 78 7] #8 A I & 1% 57 % Dishevelled—1. Dishevelled—2. Dishevelled—3.
LRP5. LRP6 % / 8% B - IEE AN RACIRAS RGN . 7805 At 52 75 =, 750500
Wnt 15 5 % 5 5952 M AR 1% 706 Wnt bR 25 DR A [ — B 22 Bl (R ) 3R 2K = 190 52 1 U
5E o T LRI A I A Wnt /5 54 T 03H] B AE BRGS0 R4ERA TR E LR PiE R
ANFF 2012/0027778, H R LAGI H 77 ARG B4k
[0033]  JLALASE A0 O “ RIVA 324K~ R T8 52 44 7R B8 I 5 M 380 /T i el ek o M 4
BL AT UARIA T B 4o il o 7E—SeSEi 77 P, 252 AR B 1 & FZD 24K . 78— LLsiti
7730, %2R B & RORL B ROR2 5244 . 7EREEE S 77 S, i nI S TS24k 22 5 38 imiz ]
TETESZART R HE R 2 IR AT A e B2 . 7R BEse s 77 s 0P, iZ 3L M 2 IR A
Fe #5038
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[0034]  BhAbE RO HIE “FZD nlEMESZAR” 248 N FZD 324K 8 /RS2 AR M B R 45 M 3802
Rz Eevm M Ak A B FnT ARTVA TR 3B 40 70 o A0 55 50 B 2l Bl vm i 713 (ECD) (I ALFR
NUFZD ECD”) B FZD Rl PESZ AR LA S A5 1% ECD B3N Fr B9 FZD ] 1t 52 AR 4 e A8
05 Fri £330 FZD FIIEME2 AR (IGALPRN “FZD Fri”) JRda ~. RIVETE FZD 246 &
TR T EE LR HiE R A TS 2011/030569, H: LA 77 AN AL .

[0035]  FZD Fri Aly&EM:SZARAHE T8 & %56 %8 FZD BCD B AT VA M 3246 T BoR e B A
FEIE CEl e A ) o AR AT — DR B R . (PEG) BUERE O M (PEO)
MBI ALK . FZD nlVEPEZ AR5 5 A Zh B 1 f 45 M 1 B AV RF & A R 32 1 FZD
ECD BY Fri &5 M3, 5 hRe k&M E B EAR T A Fe X (Handi 3 5% 5k g A
IgGl. 1gG2. 1gG3. 1gG4. IgAl. 1gA2. IgD. IgE BY IgM [N Fe) ;& FFR%E (44 myc. FLAG.
GST) s Hifth IR TE & A B R A By s BT HoAthoiy B9 8 A 7 BB 66 7E FZD ECD BY Fri 45
MR &R E A 2 BFEEEFX . fERsziE 7y, FZD 22480 Fri MRS A
Fe X B TE . 7RSSty =0, FZD 524K Fri S5 AR 5 A 1gG1Fc & (hAFR A
“FZD Fri.Fc”, Bl “FZD8Fri. Fc”) o fE—esLifi 77 XA, FZD 32461 Fri g R 5 A Fe
X 28t IR T HH%E . FZD RV P S AR TR 3 A S R4 N IR L B &/ BRAR ST 1 B
REZ AR E A

[0036]  BLAMSE AR HE “HEde 77 BUEREF X RIGIEAE — 20K (Hl0 FZD K5y ) 5
B2 (Bl Fe X)) ZBRERF. £y, ZER T RINER . EET
ASNEAS KRS 1% 2 BRI 3RIK L A b B AE s 1 BN, IER AR BUR M HAE R RIE
N

[0037] AIE“HUE” RIBRIZIREA 5+, ZRIEIRE A 5 HH P X R 52—
MR R PR H S 2 Fr S A, BREA R 2 R oK &, 22 E K.
HE BT ECHTIA A 5 o A i A FH B0 38 “ DA "0 5 5o 48 22 SRR Ak 52 B B v R A  uda
B (W Fab Fab’ (F(ab’ )2 & Fv BBy ) VHLUEE Fv (scFv) 848K 24 Rk i i
/D TP SE B AR A R RURR e PE LA L A PR L AR IUER A BRSSP PR
A R G A, AT HAR A S PR U SR A fE ERE A T R 2
1 R I FRER (AR MTE 1 o BTN R B TP S % 2R AR P A E— 35 :TgA. IgD. TgE,
1gG J% 1M B2 A ([RAY ) (filfn 161, 162, 1gG3. 1G4, 1gAl & 1gA2), it R4
PR AIRRAN a8 ey K n MEFETEMNEGSG. FARFRUEMEREARLS
ANFET R RN R BT G50 e L BUR T R ZEMELS HAth o F B R s
TR Ar 25 S 4L 5

[0038]  FHiE “Hidhk ;v Bt” RAB T EIUARIE 7 B R 5 B A PR EJUE R A X . $1
JE A B S2 B AR B AR T Fab, Fab’ . F(ab’ )2 J Fv /7 B ER PR L S BEH0AE M E Bk
Jr BOE R 2 5 e PR A

[0039]  FHIE “ Byl FEHIAR” RIGW Km PR PR S8 & B — PR 1 v e AR B R A 1)
FRPESURTE . 65 2 s R BRI I 2 v BEPUARIE  ALHE DAAS R LR HoE 758 B R
ANFEFUE . FHE B BEUA” 5 e 8 A KR R, A Uik A B (640 Fab,
Fab’ \F(ab’ ) 2.Fv) H5E (scFv) AR A HUET 2 RS & 8 LA Hoph a5 5 R R
AL AW RIE IR E D . D3ah, “B I ESUA” RIBH A E 7T AR HEA
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PR T 2 A0 90 W T AR I8 5% | B A 3R S I L DR B il 4 I S B

[o040]  AHIE“ NI uiR” RiBAEAN (/M R) it E R, 2R RS &b
N (B ) JPHIM R E R E AR R GRS RE OB S0 A B o,
NTEA AR R AP TR s X (CDR) (1) 5% 2 4 B A7 Bt 49 28 i Rk S5 PR o R M % B
FIAE N A0 (Bl B KBRS S B R ) B CDR AR L BUAR I A /B BREE 4 (Jones et
al., 1986, Nature, 321 :522-525 ;Riechmann et al., 1988, Nature, 332 :323-327 ;
Verhoeyen et al., 1988, Science, 239 :1534-1536) . £F—S6E i, AG)E sk (A Fv 22
X (FR) 5% 45 5 FHEL A BT HA SR 05 S P S R0 M B 77 B AE A Ph BB Ads R 0T 192 4% i B
o ZAVEALTUE ] 3 — 2D 3 U Fv BRI IX B/ BOZ BRI AR NSRS A Ak 2k
VMBS AR AU B e R B/ B EE FT. B, IZ AL BT B SR
ERTA A HUE R B AN A AR S5 B, 12P] AR A A B T A B 5T E FA RR
REZAE N S 2R 8 1) CDR X, SR 1 BT A B i B A 1 FR X R HA AN sk s a3 A
FEFRZIX o 12 AJSASUA TR AT A2 22 /D80 5 1) Sy 33k 1 FEE (X BRCME S8 S5 b8 (Fe) , il
WA NRIEREARZE 2. H T AERNEALSUE R 775 RS20 R T 32 B LR 58
5,225,539 =,

[0041]  AHIE “ ABUiR” R4 B AR AR I Bu ik SO A i 08 O 0 AT AT Rl & i B A
X R AR T A AR R SRR P P i . T U A TR B e e B Bl A K ik % 5
MARB R/ BAGRL— N NEFEK /B2 KNP, e s REE X NER 2K
HOE7 RN

[0042]  FHIE “FAr” B “ PR HoE iR 7 AR AL n AS WAT R 4 T e e iR HE N B =
YRGB RIPUR A . AP R 2 IR, SRA7 ] [ IS S E S R BURE B U =3 & 9171
(MAETE S AR . HIE S AL IR T U R A A8 8 R PRI 5 T AR B, SRS FH =
P B IY R AT AT B VSRR R . RAOEE AR 3 A LEEE D 58 R
10 A 2R AT I 2 LR -

[0043] 2 MRECHADT (BPEs A2k ) SEA RS S Ri5 %2 REH
AR T IRBE Y (BRI ) DU MU s B L B SR AR A
PR A A S5 EE A N BHHTE . RSy N, RS 57 RIa 6157
(TOFUARB RIS 5244 ) PAKRZ) 0. 1mM BOEAIS, (HIEFE LT KA L e M K 5 &EAS G . /8
HLLL il 77 o, A RS A R IR (BB A ) AL 0.1 nM B
BAK, &2/0250. 01 uMBUEAR, HAR LA DL InM BCEIRH K 5 EALS S HT AR R
I FRIJR M B A 2 [ B P 51— B, i e 45 O T R R R I — P b P R 8 B
W Wnt 8 FEUE MISZARR ) (OIBE BT S 5248 ) o FIAE, T A FER 55 R RV AR
(BIIASFEF A Wnt ARG & A 0S50 7 20 0% e X Py B YR PE, R k4
G AFEFIGEE — M5 RFEIVEER (FlasEEd—MA int EAEEE M AEHER)
(1) 2 KB (B PR BT IS PR S2AK ) o BE T R 2, 58— indie R4 G R0 (it
B REMEZAR ) AIRe S B Re A 5 An iR RS S . R, “Br RIS ST A —ER
N (ESRTTARS) HHMb LS (EPS p—4rdgs 5 ) o Rk, 7)) (Bndiisim i 5244 )
P HE B ST 77 7 AT By e M S kI — R AR EE (a0 2 A F N Wnt SR A BLE BE AR
(14 M85 [, v 20 FZD1FZD2.FZD5.FZD7 [ / BY FZD8) 455 . Lty /7 =0, JiiE £
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HEREEA] BE iz PR BRI R PR S SR G o 28010k UL, ARG 00T, Bk Al ge

B A AR BURS &3, Z oA PURG SRS A5 B2 R NG 24k (fla
N FZD1.FZD2.FZD5.FZD7 J& / BY FZD8) Frmith&hiGro R Lem i $m i 77 =, udk
AR A e B A 2 A B AR SRS G A . AR RR i 1t S i 5
B FEIUAT A & — MRS — G2 s (Bl A FZD5) ERIRA PR &AL, 18
B85 AR 24k (Bl A FZD8) ERIARRIRA AN FE PR S A AL, — Mok
Ul (HADR), INBNE S RiEfERHEES S

[0044]  FIWE “J” I “ImE” RIGHRECHE A ZL 3P0 A SR UL, A 41 o A R 52 1
TN AE KRR E . — R T ATIE IR B Wnt MKBIERE . 8 1S BFEREA R T8
TR PR AR IR % A L

[0045]  AHIE“MJE” e “J8 (neoplasm) ” ZR¥EATART HH st 55 400 Mu A R B0 AR By 5 3 4L 4L A
B R (B ) SRR AT AL I (I )

[00461  FIUE “J T4t M, Jifyed T4t Mo~ B ST i 40 i 7E b ab T A2 AT, BRI R
AT FVRFPER SR AR - (1) B ZERET, (2) BeH T AT RRanIe 24 LU=
4B M A AR S AR, 2 Al i A b K A UK B RE AT, M (3)
BEBEAT X FR A M 2324 DA 1A B S B R 4 . o T, g T4 i B SE R T
SHN” BRI LR P 4% T X B - O AE TR SR R A 2 S0 AN DS BRI T2 il B 32 R AL ) e g 1)
B8 77, RHEEZ T R4 Fifv e 20 e U JE 2 0 BB e o e &t it A VR L 77 =3k AT 8 RSB 43
A AT RGBT S5 AT LE A T AR i AR I LA B 48 i SAS 28 e o

[0047]  FHUE“RBLNML”. “IRs 40 e S SCVFAH TR FH 8 R a5 1 o es wir o ek 1 28 Ak 2 it
WRTE, ELFGAE MR A A VRGN M (LA B CER o I IR 40 e ee ) R g R AR VE T4 (o
TA0H ) o BeALfE A G S “ IR 20 i O T Fa Rz Le sk = 53T A o4k B8 77 10 e 98 40 e
B, K R G AR FdRg A AR MR A8 DA IX 33112 A e 8 441 e 5 e T4t e o

[0048]  FHE MR A AETE” RS T4l shpe et , AR AR ER ( FEESMY
iR A T AN ) B AR DL A A AR IR A (3G S TR AR R AR
PER R AN ) DA S0 VS5 R 20 W R el R o X 1 R B R R 3 A DA AR B Ay
At ek S0 L )2, 42 968 T 0 B T SR R A B S AN A0S B i P S T DL P e B 1 B
77, FHECZ T AR AL 1 it e 40 i £ 5% S AR AL I VTR il e« L WLgE 3], |3 S8 o8
TRAF AR g Ae 1 g 40 B, 75 28 WA R RS A 22 G 0 A 42 /0N BRI AT RETR Jl g, {H i e
JIrt 8 2 A e e R 24 A 20 T S8 R A AN 2 T IR

[0040]  HIWE “AMA&” RIBEMZM (Bl ALz, BFEART A HE AR K W
W S SANEN )  Z BN N IR T RS . I FE MR B iR ARk
fib ] A AT DAFEFR A AR

[0050]  HIWE “VRITHRE" RIGH B WGIT” AMEBUR LA 5w 8% B 7 (it
W AE TR Z K 2 E R NI TR ) R, DB S T EHE
(R0 AT a2 20 MR T B2 5 9D R D/ DS S TR BSOS s 4 = v 2 A 5 AL 4 401 g
TR R B I A% LI e % 3| s b o AR K s R R S s A R — B
ZRMEIR BT RRE R 9D RO BT 2R s O AR TG & 5 PR g 1 e R A M I
RAEFREZE TN R AR TT I R TP e AN R ) R B R {5 TR R AR A o A

12
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AEREE R ARAS s BUZEE RN A G . PLZAITRPT AR 40 i AR K &/ BORFEILAT 4 41 i
PR SE, HoRT Rk oA i (e S/ B 2 17k

[0051] M A fal 10 FH o o0t e A 7 R 46 it e 440 e A A mT ls DA AT PR ART AL o
FEel st 77 T, e 40 N AR AR S ER I 22 it e A M AR T A A o AE SRS ST T S, i
Jed A0 A A FR FH 5 L A B A T A A o AR SRS T T IR A AR AR
B IE 20 L T A A o AE L SR T SR IR 40 M AR K FRHE HH 5 iR A e 4 A
AN o AR RS 77 2 A, Jfed 20 i A 23088 FH S 2 IR 4 B o A T g 4l AE R
SEE 77 A el 20 e A K FR R HR < R 4 B R A A A o AR RS T A, e 4
M AE K 2R A FH TR et 3 4 A B T A ] o B RS STt 77 T e 4 A K R TP
JIr 2 240 B\ A2 T A AT

[0052] B0 “YRIT 7 BL G2 RAR 1) Va7 TR, 1238 VG B IREE AR A2 T
T BN DLER R AR IRPRER A2/ B 1L 2212 Wi (R BRUIR L B S i e Je 2) By 1t BB v
PEFE I, 148 TP A/ BORZZ bRl R LB AR R R« DR RS 7R 08T & 45 1%
B U ORI R G T R B, DU SOZ BRI T 2 R . AE RS Ty 30
B, AME R A K I TR “VARIT I A% RN B T e A L ) = ek oD
BUSTEATE AR s s R/ b s BBk 2= g 4 IR 22 A A B AR e i A R A 4
Jog BB Z I A% P Bl = IR AR R B 2 P 5 SR DS R AR
WD KR EE SMFC T ZE O ARG L& 98 /D e 16 e O A P ik T A A 2R B e O A
BE 77 s/ ied T e T N M IO B S B AT i e R A A M o A R E IR AR B
— LN A

[0053]  HULAKIK) “AIAZIX 7 RABPUARFRBER) A AL X AR ERERI AT AZ X (AN AL
TRPR )« HEEARBER AR X % I ZRA X (FR) SRR iz TN B4 X =S BLAb g
[X (CDR) 4Lk, % =A> CDR X4 “HAL X 7. #HET ) CDR B FR fi%E1T, JF 5ok B Mg
[¥) CDR — T PR LR 4 G b o /DA A A H T 5% CDR = (1) RIEE 771748
SRV (Bl Kabat et al. Sequences of Proteins of Immunological Interest, (5th
ed., 1991, National Institutes of Health, Bethesda Md)) ;&% (2) R¥EH)E - EE S
RIS AR TTIE (Al-lazikani et al (1997) J. Molec. Biol. 273 :927-948)) . It4k,
A I Z AU FH X P PP AR 140 5 DA SE CDR.

[0054]  HIE“Z IK”“RR” L “Ea 7 AECAL P A B Y, RABAEAT K R R A R RS
RGN MBS, AT RS 2B i) 2 2R, H ] fepkdE AR . %% 1
BB 4 RIREN TS i ) B R A1) ) a0 XU ST il Rl AL IR AL . ZBEAL
A BT AT HA B BB 1, w8 0 S bRt e 4L 80 %0 UM BRI Ima & — B2 A
BB (BFEFI AR R IR EEIR S ) B2 IR, DA A B i S0 > S iy ARSI 9 22 K
MY A, BT A R B ) 22 IR DA AA 20, BRI Db AE SR e szt 77 XA, 1% 22 IR mT e
B ) 2

[0055] B ds s A 28 BB SR P e F 37, SR80 A — 7 (a, an) A “i%” (the) f1
T EEIL R BT O NG R R UL

[0056] [ J g (K], R AR Skt 77 R DA & A5 7 i, HoyR AR (it HoAth A« F - A
B fe /BRI B e R B B R IA I ALl s T K
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[0057]  FHIE“ ¢ / BT UbAME G0 “A & / BB in i, R EAAE“A L B
“ABCB”YA” JLUB7. [FIREHL, RIE“ M/ B A TR 4w i “AB J / B C7 I, RE A
SRFSLE T RPSE AB L CABECAB CABB BELC:A & CsA KB B I C;
ACESR ) sBCEM) s & COEA)

2. YRITTTIZ
[0058] AR HIFRAMIGIT A N i IR (0 77 1 AR b B (NET) RI5 E PN 23 i
(F/R5E) MM RGu A MR I o M iy - ib ity (NET) GRS L DhRe AT VR &
SRR . X LR AR KA, HE LIS T R . SR, AT T R YL, @
B AR, iy H 24 B ml e e A, A LU B RTRVG T T RIGTT .
[0059]  FHZE Py oA IR FRARKEE KRR AT 40250 AR SRR B st 77 =0, NET Rk H RIE A&
P8 (pNET) IS8 B 2008 . T —fe W d0s i S W 2R . I i 20 8 S5 i 2
JEIR X B . AR Hofhse i 77 b, NET Bk [ 50 55 L BRI R EE . S B (49
WEER AR ) K RIRRETT (BIPRETR ) (AR P bR . 78RS 75 =X, A ik
AEFT IR B 7T VA 97 I NET 2/ Nl fifisg (SCLC) o 78 FERS ] ik e Se i 77 R, % NET A
SE/NIME . FEREEE ST T A, NET SRR P 43 (PET) BUEJENR . Aot
77 3, 1% NET A& /N0 i s g itdes B FROIR e o
[oo60]  # Z& PN 4 WA PO W AT MK OBR 4 K M 4 Ak 4 95, WL B W Phan et
al.,Pancreas, 39 (6) :784-798(2012) » 7FR:2Lszjifi 77 =0, ZANEE PN 3 WA i 2R 40 A0 R4
PR P TR o A0 RSO St T 3 PP, AP 8 P 20 TR IR 2R 43 A PR 55 ) P e e 5 T o A
L i T T, PG AR FR A R R TR o A — S Ty U, IR
FE e AR AE R 10 DTSSR (HPF) <2 DNE 2 HEIRIE . AL F R, oo
PERE IR FOSFAE R 10 DN E RS (HPF) A 2 £ 10 M 202G IRFEF 0. /5K
i 77 I, S B R B N R 10 D EEEULEF (HPF) >10 M 4934
[0061]  FHZE Y - UAIAEI 7 ] 43 9 T R Pk Je AR D REPE NETo Yl eg 41 i 7 A 3 2 far /R 52 1
B KRBT WG ARAE L, 1% NET 4240 N Sh e . ThEE T NET A S2 |0 55 B AS IR T 2008, H
A RECE IR IE R, S DRe Tt pNET, 91 ik B 98 B WA 208 L VA YA IR (VIP) 98 FH
TR SRR AN 2 . AEDIRR TR NET AN 2= PR A g 40 B 7= AR 0 22 (19 4 /R 52 3 B0 ACE (e 76 »
BTy ] 77 AR 5 IR A7 AE B R RS AT R BREIR. (W A SR BUIR K ) o E Rt st 7 s, 10
LN AN R DIRETE NET . AERE st 77 20, i N o W R R AE DI RETE NET. 7EH:
6 S 77 X, I ANAS P A IR AR I 1 D R MR ISR L S R B WA SRR LA TS MR IR
(VIP) 987 FhHE 25080 | 35 25080 2 4 sid . ACTH JR7 \ WE A% 0 I3 J Ak K259 . /7 S Le s e
7730 X A T e A & SCLC.
[0062]  7ER:ULsif 77 3, 1Z N E P il AR AR R R ME IR o 7R SR RL S T S, AP
P53 WA IR BRI R IR . ARSI T P, XA A I IR R T B R SR E
[RIRE DLAL o 5SS 75 3, PSP o WA IR 3k S R T 48 B R BIA AT IR 4 40, v
WIHB T WL Bk 4 o 75 R e s 7 AP, A0 8 P A i R 4 B 4 it 28 JRUR R 28 B 2
SRR E , B a0 L B A O
[0063]  7FR:ULsiif 77 3, 1Z A4 PN 43 Wb dE MR GG YT A T 1 o DA BR i 14 S2 41 R
IR R T e A s A e CEIR— B ME Ry ik B ggtE ) o fEdt s
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it 77 A, %0 BUMR A AR KA E S BE T AP . AR s 7 SN, 0 B
SR TR R AR R T A U2 T

[0064]  {FR:MLsif 77 3, 1Z A4 PN 43 WA E TR LG B 22 T o 25 A BR ) 14 s Ut 1
AP P A TR 2R O 5% B 22 BT () 8088 TR I 8 P SR e g

[0065]  fE—ZSFEH, AR AR HE Wnt FEHUF (B0t FZD $UAEBRI & 14 FZD 324k ) Tih
ST N AR R & . AR 77 30, % Wnt SRR T4 s s i 23 18 i e
I Wnt (5545 T (B0 Wnt (55465 ) G P9 - b dos A K 15 S
1WA R Ak D PR P A AR AR AR S/ BB P WA IR IR R AR . (A
THIEA] RSN R AR R B P T7 7k . AEREEE S 77 20, % Wnt 55075 R Uik OMP-18R5.
FEHLELS 77 A, 1% Wnt PR R LA TS24 OMP-54F28.,

[0066] AR BHIRALIGYT ML P8 o WA IR B 77 1, ST VS AR (Bl S 2Ry A
i) P IEIT A EE R Wnt FE507 (B0 FZD SUARE AT vAYE FZD 324K ) o A desejifi J7
o, 1L 2 WA R 2R S AR 28 P 0 AR o AE RSl s i T 2, 1R I 2 T iR 2R 2K
FEJR o AT L ST I, AN N A i R AR I R 2 P i R . DASERR i P SE 4
VB, 210 U e 22 PR 49 WA e 98 7] BB 42 SCLC. 7B B8 S 77 TR, 1% 0P8 R 49 T i 3 AS S
SCLC. 7EHMesijifs 77 s, 1% ME R A . FEHELE S 77 5, % Wnt F5H077 &R OMP-18R5. 7F
FEeseiE 77 R, 1% Wnt FEHUER OMP-54F 28,

[0067] AR W 5 $R (LA il eh 28 P o3 WA R A K K 77323, 1% 5 TR I e AR BT IR ) Wnt 45
O (BB FZD HUik S il I FZD 5244 ) o A8 S e St 77 2K e, S0 A 8 P 20 b e 8 2
K77 A S ME A M S Wnt #5507 (B a0dt FZD JUARE AT ¥ 1% FZD 524k ) T4k 4h
Befiho 28BRUL, K A AL EE P9 A IR A0 I R AR T INZ Wnt 55077 (Bl FZD dudk
BRI FZD 3248 ) BURE SR R AR DU o AR 1 . 78— S8 s 7 S, AR A 43 U i
JEAN I R B AR AR WG H SRS 7 L IR IS TR B R R AR 3 55, T H A im Wnt
PR (Bt FZD SUARBRNE M FZD 3244 ) DARI] e A2 K 135 st i 9 . AR Sh el
i 7 A, 1% Wnt FEHU R OMP-18R5, £ B SEifE 77 70, % Wnt FEHUF & OMP-54F28.
[0068] T —LLsiifi 77 ZC AR, AR 20 PN 43 WA IR AE K I D VAL (A0 28 P 20 b i 3G B
IR 20 i 5 Wnt 5505 (bt FZD RS AT VA M FZD 5244 ) Tib ik pn iefih. 783 4L s
J7 A, AL PO 3 e B R 4 S Wnt FE BT (BB FZD AR B AT VA FZD 3244 )
AR T R AT . 2800k Uk, Wnt 353074 (@13t FZD Huik s n] ¥ 1% FZD 244 )
ARG T K T B A4/ NBR (40 NOD/SCID /INER ) R 48 P 43 T S P g A% L LA
IR ZE A AR AR R A RS T TH, PR A A WA R e T A R B e R R AR
Bt HEARKT B S MBI AR 79 B, RS 2 A2/ R, A M 1%/ R T
Wnt FEHUH (BN FZD HUARE AT A TE FZD 5244 ) DAIIHIARLE . ik s g i A Ko AE—
Be s 75 S, 1% Wnt BB (BI04 FZD Sk s n] 0Pk FZD 3246 ) R T 9 N8 Kk A4
W 22 Z B WAk P B RIS 3% T BB R T SN 5 4% 77, DA 228 9 o0 i IR AR 1 o /R — BB s
77 A, % Wnt FEPUA (0BT FZD SRS ATA M FZD 524k ) RT s R A gn i o4k
KB KNG ERBIT IR T . SRS 77 20, % Wnt #5305 R OMP-18R5, fE -4t
S S, 1% Wnt FEPUR R OMP-54F28,

[0069]  fF KL Lbsfif 77 20 AR, fHIAH 2 P A A IR AE K T VA B S W NMER FIRIT A L E
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(4 Wnt 35507 (BRI FZD HUARBL AT VA FZD 524K ) o ZESESseii T P, i ME R A 1F
Sl 77 T, %M A S Y o A iR SR AR R

[0070]  {ER:LLsfi 77 s, ZANE A i R 2R o Wnt (5 54 SURERIUMR . B Rt
SEHEFT A, TG IR Wnt (3 544 2 RMA Wnt 2 546 5. fEF ST R, Iz A R 4
WANAES 22 Wnt AR VEIAORT o 259k U, 75— SE STl 7 T, iR axin i R A U 7R
SR sz 77 S, I A K BRR B A (APC) i3 8 2 R A 2R i 348 (9 e
AP ) BB - M E ARG RAR . 7R s 77 3, iZ MR R IA Wnt ZERBRZE T
2RI, Bl — B 2 PR HE H Wnt (5545 SR AN LRBCTN E . 7R3 STiE 7 5%
B, AR BTG IT BRSNS B8 o

[0071] 75 SE St 75 3K, 120 28 P 4 W R 30k — B 2 D gt B AL BT IR 1 Wnt F5 40771
FZD 25 &4 G NG M 5244 o AR R0 st 77 s, i 2 P 3 WA I 1ot 2 3R A\ 45 Tl 2
Moo FEREESTE 77 3, 1% Wnt F5PU R OMP-18R5.

[0072]  FERELLSLE 70, IZ AL A A R R A — B2 P L AR TR 1 Wnt 54070 T
VT FZD AR S GBI Wnt 21K, AER-EE S 77 3P, 1M 48 o 40 WA IR o 3R 8 N Wt
Z K. AR STE T, % Wnt FEPUH R OMP-54F28.

[0073]  FERELLSLE T7 A, IZ AL P A IR R R — B M L AR BT 9 Wnt F5 PSR
Wnt FUEL G Wnt 2K, FEREEESLE 77 A, XM N 5 IR I BRI N Wnt 2K,
[0074]  {ERULsEiE 77 3, 14 P o i AR AR IR ARANZE P bR o 7R s it 7
AP N A WA IR RSB o E St T TP 1 AR P A RS R T R 2 P 4y b
Jies . 7E S EE St T E A, i A AR AN A2 SCLC.

[0075] 7 BH TR AP A0 28 Py 43 306 e 8 1 B 7 Wnt 15 545 S 7 9%, i i 5 1 1%
Y5 A= ) Wnt FEPUA (BI040 FZD BRIV FZD 5244 ) Befph. 78577
%7 VE BRI AR T, A IZ A0 I 5 1% Wnt 3505 (0 FZD SRR 1t FZD 52
1) B D SR B % MR T VR IT A SE IZ Wnt BT 78— S n] ik PR ST 77
A, 1TV RARSN B P T770 o AEFE LS 75 S A I Wnt (5545 5 R LA
Wnt 55455, RS T, % Wnt (3545 32 R H Wntl. Wnt2, Wnt3. Wnt3A. Wnt7a.
Wnt7b J / B Wnt10B {55 4% 5. EHELESTiE 77 s, 1% Wnt (5 515 3 R H Wntl, Wnt3A,
Wnt7b A / B Wnt10B 15 545,

[0076]  BhAb, A B AR AR AN A4 A PY R0 22 P 230 e 8 1100 e g e A 1 1 7 1% i 1
LG RNZAME I T IRIT A ER Wnt F5PU7) (B0t FZD ST sn i vE FZD 524K ) o fEHE
W S 77 2, AN P AR LS A . AR S T S 1A P A AR
S T2 AR R B T A D . AR SEiE 77 S, 1% Wnt F5H07 R OMP-18R5.
FEFLELSLE T A, 1% Wnt F5 505 R OMP-54F28.

[0077]  [RIUt, 2 W R FR A1 /0 4 28 PR 433k Je g v ()98 120 e R AR 1K 7 v, % 07 VA
TINS5 ER Wnt P05 (Blndt FZD SR FZD 24k ) .

[0078] AR W by 4 (AT it Je i A T 48 P - 6 e e 200 L 4 A ol 1 i O A P A TR T T
1, TR BT % Wnt 5P A G B R R A P A R R A P 3 R ()
AME, BOZPEE R 53 WA 8T O 5 00N, DA A2 i 8g R A PR A 48 1A 430 v JBd 4 i 5 Wt
R (B0t FZD SUARBECRT i 14 FZD 3244 ) $fi
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[0079] AR EHIR R AL AL B i Wt $5H00) (e FZD Hudk & nl i ik FZD 246 ) T
SRPEE PR A A IR A0 R A B T o 2RISR UL, AR OR B RS S A M ALK T I, A A
LA M5 G SR R AL FriR B Wnt 354077 (bt FZD SUARBRT IS M FZD 3244 ) $Edi.
AR B IR AETE AR P (ARG P23 WA g R R A e oAk B T 0 AL AT
RITAZER Wnt JH0R] (BI0HT FZD SUAE AT IEPE FZD 3244 ) o RS s 77 s, 140
25 P 43 A BT A L %) 4 R 5 A R o KL R TR S AR I S Ok . AERELE S T S, 4
TRZE P o A 88 4 BRI 24k R 5 Z R ik S A 9% . AR EE St 77 3P, 1% Wnt $5 30
| Z OMP-18R5. FEF-LLSLT 77 T, 1% Wnt FEHUH) R OMP-54F28.

[0080] AR & W S SRAIEIT A AP 42 P 23 WA R (1) 771, e R iz 28 N A B B8 5 Wnt
fF946 SIAA % 0/ B T4 K / SH AN () E38 N 04FE . AE— 2 st =,
BB IT T SHZANME B T8I T SR Wnt FEBUR (BI04 FZD fiik ek ml v v FZD 52
) o AERESEIE T, % Wnt (5 545 3 R Wint (55455,

[0081]  FEHELLSE T KA, B 1 % T AR P ) Wnt #5507 (Wbt FZD Bk sn] i
FZD 524K ) VAAh i TTEEB6YT 5 A8 (AR 1% Wnt FEHURZ A0 RIS & / Bl fa ) %
THE BB AR ATMRIEES Wnt FEHUR5 128 PRI EZGH Y. /£
A, T Z Wnt 3RS 5 T BUR AR A B U R RS, 5 0 T 41 R AR Y
PRI o

[0082] % T AEMRIZ, Wnt PR (Hlndt FZD JURE n ¥ 1 FZD 324k ) 58 —HuEmn
HA T BE LA 7 BRI #27 o AEE BRI SLit 77 0, 1% Wnt #EPUAEH R T2 O
S PR ANATT R S SRR A S 7T U, % Wnt FEPUA S B U A A S
R BRI T 230k U, MAE R Be /2% 58 —huE R (Bl E6TT ) BT RER
B4 T Wint 353070 R Leseii T S, 1% Wnt IEPUAG T 852145 —HUs ANAT I—4F
PR T o AEFEBACHESLET R, 1% Wnt $E PR T 20458 PUsE A RTIB T B
10.8.6.4 B 2 N H AR T o AERLEE AR S 77 U, 1% Wnt #EPURNG T2 %58 —hUE
FIEEATIBIT R 4.3.2 80 1 AN HT . 75— 2sLi 770, 1% Wnt FEH0AE T2 1% 58
CHUERIREATIBIT 5.4.3.2 B L R T 4G 740 TR, i PRI BUG 7 P /R
UM B B A CEPSR D) 3T 2 AME

[0083] A4 20 B A a0 A Hi s 8 500 BT LAt VT 28 (auristatins) o DNA {RE
[l 5 45 5510 DNA S 5R) e Ak 7] (s 2 A it (cisplating B (H1) =
(1) k=R AWM~ (carboplatin)) I (anthracycline) \HUAE R PR
A BRI AL 2T IR EUGN) WUE & R (duocarmycin) ARFEVHE (etoposide) « AL
IE B FEUA ET LR (lexitropsin) AR & HiyT i (platinol) RIALAN
(performing compounds) MEMFUACEY) VEMRFE ZK (puromycin) «JHEHT 2 BRI S I8 B
SRS A0 A T ABE RN K FE AL IO Z S . AR s T P, BB S hUE A R
TR A 22 5328550 36 0 S A B 1) 77 B A et 741 o

[0084] T AE5 1% Wnt FEHU5 (BTN FZD FUARE Al ¥ M FZD %24k ) &% F b
BFEL BT R [RIIL, 75— S8 st 77 50, %7 iA BRI T AW A AT Wnt HBuR 54
EVRIT AR PR AL 6 T IS BN AL A . Wnt JEFUNRIIGIT ] RAE TR TR TT
A AT IR B G o AR W25 R 3697 R RE Z AU 2 0 BT & 01k 22 9 i 302
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Y1, &0 P4t (gemcitabine) RS E EE (irinotecan) .2 Zitb 2 (doxorubicin) 65— &
PRUEGE (5—fluorouracil)  BMERERT hr I FEE (Ara—C) BUM M (cyclophosphamide)
BE R (thiotepa) V% (busulfan) A EEZR (cytoxin) IK%EME (TAXOL) | FF iz 04
(methotrexate) Ji4H (cisplatin) &L= (melphalan) . K& (vinblastine) M F4%H
(carboplatin) o 2G5 Al ALHE T 5 — = 24 il 77) A 2L BRI A 23 B0 e il 7L 4%, B3C0A
FEARTNG Y 3% 248 T H I 65 76— B R 3 A B A 35 14 750 AT (5] 20 e AR 5 B AR D 1 o 156
AEIB T IR AE 2 A 25 2yt RIPT AR 4 i1 7 (0 Ul AT B A 50 F B R A R A € .
LA IR T R HE S 5251 R R 438 T Chemotherapy Service Ed., M. C. Perry, Will
iams&Wilkins, Baltimore, Md. (1992) .

[0085] A T A K B AL 2236 97 A R A FR A ASBR T« be Ak 77 a0 & Uk (thiotepa)
S T Bt % (cyclophosphamide) (CYTOXAN) : i & fist 8 #h & 20 1 3§ % (busulfan) | &€
P &F b (improsulfan) K WK yH %7 )L (piposulfan) ; %0 A B # 41 7% %2 2 (benzodopa)
R Y (carboquone) . 1 HE L5 2 2 (meturedopa) K ALHG % 2 (uredopa) ; {# & Y fi%
(ethylenimines) M F3E = E & % (methylmelamines) L4 545 i% (altretamine) . =
W23 = R E % (triethylenemelamine) . = /& % B & (trietylenephosphoramide) .
= 4 % R O B M (triethylenethiophosphoramide) M = # H 3 = B # %
(trimethylolmelamime) ; & 9+ + R & W & 5+ K T B (chlorambucil). Z& % 4+
(chlornaphazine) . & fE % (cholophosphamide) . M . FZ % I+ (estramustine) . 5 I
g % (ifosfamide) . X & 2. %t HF % (mechlorethamine) . £h 8 % & 7+ (mechlorethamine
oxide hydrochloride). & 7% =% (melphalan) . 1 & 5% (novembichin) . IH & % 7K 2. &
% 7+ (phenesterine) . ¥4 T8 K J% (prednimustine) . & & ¥ % Bt i% (trofosfamide) .
R IE JF (uracil mustard) ; Y AE &L R (nitrosourea) ¥ W K % I+ (carmustine) .
Mt & 15 R (chlorozotocin) « 48 % &) VT (fotemustine) . % % 4+ (lomustine) . J& %
3+ (nimustine) . 55 i & J% (ranimustine) ; $10 4 & 1 QB 52§72 % % (aclacinomycin) .
% % % (actinomycin) . %Z¢ B & & (anthramycin) . %&( 2 % 2 (azaserine). {8
7 2 (bleomycin) . i % B % C(cactinomycin). & F| & & & (calicheamicin). &
$i b 3F (carabicin). V¥ 4L & Z& (carminomycin). "8 J& Z& (carzinophilin). & &
2 (chromomycin) . 1A i & % (dactinomycin). IE B & & (daunorubicin). b ¥£ kb
£ (detorubicin) .6— & % —5- # & -L- IE A & FR. £ F It £ (doxorubicin) . 3 1
% % (epirubicin). fk & b B (esorubicin). f# 1A It £ (idarubicin). #k i ¥ &
% (marcellomycin). £ #¢ & 2% (mitomycins). & My BR. i N & & (nogalamycin) .
B HE & &£ (olivomycin) . 1% 1% B & (peplomycin) . W 3 & & (porfiromycin) . I 14
% % (puromycin) . = Bk [ & 2 (quelamycin) . ¥ £ b 2 (rodorubicin) . # & % &
(streptonigrin) . ¥ IR 2 T & (streptozocin) . &% 45 #% B & (tubercidin) . & & 3 &)
(ubenimex) \ B fill %8 B % (zinostatin) .2 FEL & (zorubicin) + o AQIH 7 fur A fiig e
My (methotrexate) J¢ 5— F JR W6 g (5-FU) s MR X L4 s i — H 1 B2 (denopterin) .
P g g e L B0 (pteropterin) = HUIERS (trimetrexate) ;WM 2RI 18 0 5814 Hr
7% (fludarabine) .6— %% J& I 14 (6-mercaptopurine) . fift Bk ' 04 (thiamiprine) . i &
WEE A s I 2 DL T 22 P A Vi (ancitabine) T LU & (azacitidine) .6— fif M iR w5
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g (6-azauridine) . = % g (carmofur) . Ba] ¥ i H (cytarabine) . — i % JR £ . IR &
JRH (doxifluridine) . # % fth ¥& (enocitabine) . f J& H (floxuridine) 5-FU ; 4 7%
G WK & E 1 (calusterone) . T M2 & ftb #E Bl (dromostanolone propionate) . i M
¥ 2 (epitiostanol) . 3E ME 4% (mepitiostane) . 2 W i (testolactone) ; $ & | Ig 7
R S K Er (aminoglutethimide) K FE3H (mitotane) . B ¥& &) 3 (trilostane) ;M
P2 b 70 750 i M TR TG R B A B (aceglatone) ; B B Bt B B H (aldophosphamide
glycoside) ;s & AL i ;% 8 (aminolevulinic acid) ;% FY Wg (amsacrine) s DI 8 57 % 5+
(bestrabucil) : kb 4 Ef (bisantrene) ;414 Bl ¥b (edatrexate) ;#h 3 & (defofamine)
Fk 7K Al % (demecolcine) s H 0Y EE (diaziquone) ; 3 35 K B (elformithine) ; #& F)
Bt 4% (elliptinium acetate) ; K FE #& & (etoglucid) ; fif B8 8% (gallium nitrate)
F& B K : & % M (lentinan) ; & J8 35 9] (lonidamine) ; oK & I % (mitoguazone) ;
K FE B R (mitoxantrone) ; & R 1A % (mopidamol) s — % i FY Bg (nitracrine) ; W%
F) At T (pentostatin) ; & & %& J% (phenamet) ; Mt 2 b 2 (pirarubicin) ; B F1 &
(podophyllinic acid) ;2— Z. = B iff (2—ethylhydrazide) ; A & ELjff (procarbazine) ;
PSK ; T 2 4E (razoxane) ; U 1 1§ (sizofuran) ; % W& % (spirogermanium) ; 4 58 %%
il B BH 1 (tenuazonic acid) ; = W §% BR (triaziquone) ;2,2" ,2”- =& = 4 §%
(2,27 ,2” —trichlorotriethylamine) ; & $; 3 (urethan) ; K & #i 3 (vindesine) ; i&
£ B (dacarbazine) : H 22 2 5] 7] (mannomustine) : ~ W H #E B (mitobronitol) ;
RILF B (mitolactol) :WRVH IR HE (pipobroman) ; N MEME Z (gacytosine) s ki 4 {1 #H
H (Ara—C) ; ¥ % Bt ik (cyclophosphamide) ; B £ Kk : 28 8242 B (taxoids) % 0 K ¥
VE 2K B2 (TAXOL, Bristol-Myers Squibb Oncology, Princeton,N. J.) M £ Ui 48§ %
(TAXOTERE, Rhone—Poulenc Rorer, Antony, France) ;7 ] &%+ (chlorambucil) ;2 Phfth
1% (gemcitabine) ;6— B WL, ,ZR DS (mercaptopurine) ; FF ZMEMS (methotrexate) ;
KB4 18 i £0 (cisplatin) K& K %8 (carboplatin) ; & % W (vinblastine) ; 4]
(platinum) ;#KFHVHH (etoposide) (VP-16) ; F BBk (ifosfamide) ;2R FH R C K
£ E R (mitoxantrone) ; K FEH Wl (vincristine) ; K F i (vinorelbine) ;& if “F
(navelbine) ;SKFILHEEE (novantrone) ;& JEVAH (teniposide) ;JEIEE % (daunomycin) ;
feE IS (aminopterin) ;#0814 (xeloda) sHRFLERR &8 (ibandronate) sCPT11 ;36 4> 44
Al 470 77 RES 2000 5 — 8 1 5 G 12 (DMFO) s ML B IR s IR ¥ hv 8 &R (esperamicin) ;R
Fifthi (capecitabine) & FIRE—FFIERZG FAl 452 103 IREAT Y. (L5397 FIJR
A0, 475 FH R 8 7 BT A1 A 2R B8t e Jgd (40 4 FH B BT 2R B8 010 1 B0 o e d 2R R A 491 e
7855 (tamoxifen) . &% 55 (raloxifene) . 75 B4 1) 4 (5) — BKME 4- F2 LB 5P 55
ik H 45 (trioxifene) . & £ %5 (keoxifene) . LY117018. B3} &) ffl (onapristone) K
FEIi K 55 (toremifene) (Fareston) ; & Ht MEPE 3 71 t0 AR (Flutamide) | Jé & K¥F
(nilutamide) .t FE % (bicalutamide) HIE M (leuprolide) M X & itk (goserelin) ;
S BRI R 2] F 252 10 5 R BT A

[oos6]  7EHLEESLE T T, AR ST R R AR . AE RS T S, A
T 2R 2 bR A2 AR TR R SR R . S R RS (AR T 67 JE B JE (sunitinib) (H
Pfizer BL SUTENT B FRINE ) JIAMETAJE (pazopanib) \FLlE# JE (crizotinib) Jikvb @
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(dasatinib) . FEHREESCHETT A, %58 —PUE A REFEB B

[0087]  7E K sesifi 77 A, iZ AL AR IT M R E WH & R (rapamycin) W L 309 45 40
(mTOR) {11 1] 55 mTOR #1155 €0 K5 (H A R T & 14 2 % 7] (temsirolimus) . P4 %' % w]
(sirolimus) . IEHF| 5] (deforolimus) MAKLETET] (everolimus) » fF 3 L6 5L 77 7
H, IR T HUE A RIRGER ]

[o088]  FERLLLSLE 77 A, xR IT R R A KN R KLY . ERMERUMAh 5%
KRB E mop PR 2 AR BAE I RIEE . A KRB AR A AR T S ik
(octreotide) vE LM (somatulin) fz RC160 (octastatin) . £F-EesjE =0, %56
R EY Nl

[0089]  FERLLLSLE 77 A, AL VI T R R S0 D R ARG . I AR R R T
P s (B nda Hh Al T 1D B3P EE I 30 30 e A4 it 40 55 £ 4
HAR T &2 Ltk 2 (doxorubicin HCl) FTFEERIE E& 2 (daunorubicin citrate).
hIR K FEREE (mitoxantrone HCL) .\ JAZ T % D WKILIHH (etoposide) . #h MR ¥ 1 25 B
(topotecan HC1).#& JEJAH (teniposide) (WM—26) MAF & (irinotecan) . £F 3 LS
773, % P R R AL B

[0090]  FEREECSLf T A, AR IT R R B o AE TS T I, AR &R
BB (temozolomide) o

[0091]  7F & 6 52 77 30 o, 1Ak B 9T A R PR SR AR N R — e, 1
S5 ML IE T A Ak e BB 7 AR P, (BT A R 2 ASFAR DAL B2 Bl A i T
WIRE, WA . FUAREREREEAR T E M (gemcitabine) | F IR W
(fluorouracil) . K E MR E (capecitabine) . B L MEMAS 44 5 & M1 28 (ralitrexed) . 538
Hi 2 (pemetrexed) . B INF. (tegafur) . e ug fuf B {0 #EH (cytosine arabinoside) . i
SIS (GlaxoSmithKline) (b~ Z 4R Ml H . 6— S AL NE M4 | it R NEE 4y | 6— T B W24y | W w) At T
(pentostatin) MR FIEHIVE (fludarabine phosphate) M vifiHEiE (cladribine), PL A
IXECAT—FI IR 24 L rT 252 11 31 CBR BT AR o AR R Eesifif 75 20rh, 1% 58 his A R & Pt
e FERLELSTITT 0, AR YT B B R IR S A i i ELZ SR —huE R R PR
R AR ) .

[0092]  FERLELSLE T I, AL IR IT N R PUA 20 255, A EAR T 5MEEA 4
A H AE PR ST U, 2R B SRS S (taxane) o FEFELSSEIRE T S, 50 A
PRSI EE (paclitaxel) BREZVHEIZEE (docetaxel) , UK PSS EEE 2 TS BE
(MIEZ B2 10 8 IR BT A . AR LSt 77 Irh, A R R RSB (TAXOL) 2
PHECAZEE (TAXOTERE) « 8 145 SRR TS A2 (110 ABRAXANE) « DHA- AR5 A2 B
BU PG— KPR AR . AR RS0 B AP St 77 SN, 150 22 0 25505 KB LA, 1
WEEFEHW (vincristine) K& (vinblastine) KFIHE (vinorelbine) B FHh ¢
(vindesine) BURSFIMRZG E R EAZ K3 IRELATAY) . AE—2esli 77 P, il &2 0 %
7% Egb WA (kinesin) MIHIHIFIBUA 22 73 2L B 40 Aurora A BY P1k1 I 7).
[0093]  FERLLLSLE 77 A, IR IT W A AT IGAL Bk (59 Wnt F53057 (3 FZD $u
ARV FZD 524K ) ST0TE . Wnt SEIUNRGIT TR A T4 TG 97 2 80 B[R
B G o AT FATART AR USR5 g T8O R T T kR
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[0094]  FE—UEsjiE 77 A, %5 HUENE Sk, Rk, BT LA AT Wnt Hdu
) CBRHT FZD JURB AT ¥ FZD 324K ) SHEHuMs s e st i biis, B EAR T 5
EGFR. ErbB2. HER2. DLL4. NOTCH & / B VEGF £5 & BBk . 3G MEHT DLLA Hiik 2 H5A T4
WIZE E L H HiE A TR US 2008/0187532, HLL5| 77 sUBE ARG N I AL, 75 5 B0 52 77 =X
B, %5 PO A AR L AR A S B (B andt VEGE Btk ) o Hofthdn DLLA Bidk R4
AT 0 [ B & R A FF R WO 2008/091222 J2 WO 2008/0793326, 32 [ L F| i A FF & US
2008/0014196. US 2008/0175847, US 2008/0181899 J% US2008/0107648, & LA 5| H 77 A&
RN A o TRVEVEBUER DB R AR T 38 B LR g AL US 2008/0131434, H
DA 7 sREBAR G NI AL o 7E B8 St 77 30, 058 —PuJE 0 R 8 T I8 A s d il 1) () e
Y (BIRnT VEGF Hudk ) o AERLLe s 77 s0Hr, 1% 88 b R Ek 5 548 Skl 78
FEUE SR 7 A, 1% 59 S PUE ST &R AVASTIN( DUARER S50 (bevacizumab)) . HERCEPTIN ( g
ZHR P (trastuzumab)) « VECTIBIX ( 1H/JE #2451 (panitumumab)) B% ERBITUX ( P42 & Ffn
(cetuximab)) . AT Al HE T 9 — B 2518 H1 57 i SL BRI H 2 118 i 70 35 4%, 3 bA
FEART G 3% 24 T H 3 5 7 — B R Y A B 35 4 750 R () 20 o AR 45 1) AR 8 12k o
[0095]  5y4b, ¥RIT PIASE LT — B M A e R (i A B B = R RSB R
Jo /) BAERKRF ), B FERE T AR 59 41 M BT AT H A 2R A b ZE YR TT .

[0096]  LABIR [KNET I = » BLAL IR ) Wnt 353077 (1303 FZD Hiik sk nl vt F7D 324k )
R0 224 711) B ke T BT ARIR T A 48 P o3 i JRe SIS 28 L A 448 P 43S e e (%) 77 B8 2 R 2 ot
25 PN 43 VA IR 1 S 2 L 1% Wnt FE PR (BBt FZD HUAR BT VA M FZD 24Kk ) REART LU
ISYRIT BRI B SERTR T 2R B IR R 5L, T B R R R ITEIEY . 1% Wnt #5950
A CHIHT FZD BURTL AT A FZD 524K ) I F— IR SR 280 H BHIRIIR )T R PV
¥, B BIIA BT AR EIA Bk b 2 i B (g /N b ) o BRARRZG TR T
250 BRART s AR P I BN AL, BRI Wnt 353055 (04T FZD ik Bl n] %
VEFZD 5244 ) BIAHAT 9 B 7 o EVRER AT 42 2t vk o BRAR N & B2 VA SR A . 7F
FHSEE R, B RN T A TRE 0. 01 O E 100 2578, A2 R A] NAR R .
8 A BEE—IRIRE IR . FERBSE 7730, 1% Wnt P57 (B AndR FZD Suik sl P FZD
AR REE RS IREEEE S TR AR R T, % Wnt 3R (F1Ind
FZD JUAEB R T FZD 3248 ) BRI & RZ 0. Img 4 20mg A TR E . FIRERIT ARG
B Z I & ) 2 15 B8 B T) SR DA R A i A . AR s 7y U,
Z Wnt FEPUTI R OMP-18R5. 7ERLLSLjE 77 A, 1% Wnt F53077) 5 OMP-54F28,

[0097]  fEHLEEsLfE /5, OMP-18R5 & LAZ) 0. Img/kg B4 20mg/ke K7 EELZ) 0. 5mg/
kg 22) 10mg/ kg MFEEFHNKIL T ZEN R/ Lt NP e 5 F =
JE BRI JE 25T o AR FEEESEE 7T F A, OMP-18R5 F DALY 4F — £ MY )JH £9 0. 5mg/kg ££) 10mg/
kg IR F KT T o AERLE 5 77 A, OMP-18R5 R AL = JH# 1. Omg/kg 2% 10mg/
kg BB L KT T o AR s2 i 77 R, OMP-18R5 5 DL R AIFI BELH KL T « (a) L5BE—
& AR L 0. 5mg/ke, B (b) £ =JH B4 1. Omg kg FEFESE ST, IZPUE R
DALy RE— 2 T JH %) 0. 5mg/kg B4 1. Omg/kg MIFIEI T . 78— Len[ HEE SRSt 77 W,
ZIUER AR =) 1. Omg/kg B2 5. Omg/kg HIFIER T .

[0098]  DAARERR il ¥ SL4 vid B , OMP-54F28 T BELAZ) 0. 1mg/kg 24 20mg/ kg HIF =L H K
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KT WAEA sy P Al e R A R =R BT R 245 F o AR s 7 2K
H, OMP-54F28 & AR~ E T JH %) 0. 5mg/kg £4) 10mg/ke KIFIELHFH KL T . 7EH L0
7730, OMP-54F28 F LAZ)BE=JE 4 0. 5mg/kg 4] 10mg/kg HIF ELFFIKIL T .

3. FZD- #5577
[0099]  ARKREHMILER R —AFER FID 4655 (BI04t FZD ik ) TIRITHRE P 40 i it
I 8 o e sl Ty S, i ] T AR B R 7715 [ FZD 45477 (B3t FZD ik )
sz AGElZE FD) BRrtsds. AR Rh, %55 =00, s,
LGB Ph s 2 AR R e RS A BN A A A S2 4RI IE B FZD1.FZD2.FZD3,
FZD4. FZD5. FZD6. FZD7. FZD8. FZD9 % FZD10. 7EHsbsjfiyy R, i%— w2 i A&t 524k
3% FZD1. FZD2. FZD5. FZD7 J% / BY FZD8. {EHR-U6sLfE 75, i%— &L fh A& i 5216,
B FIDT. FEMEEESTiE Ty A, % — o2 A NG i 2 AR FZD5 K / B FZD8. 7EHELL ST
FEA, %A FZD1.FZD2. FZD5.FZD7 J% FZD8 bk 44, 7 Huesizj 75 R, 1% FZD 45
G5 FIDT fp ks A . 7ERE s 0T, % FZD 456715 FID5 $ra 4 & . FID1 &
10 A KEERE (aa) RIZFR (nt) J77) RZAUHC 5, HI7MRMET AL SEQ 1D NO -
1 (FZDlaa) « SEQ 1D NO :2 (FZD2aa) - SEQ ID NO :3(FZD3aa).SEQ ID NO :4 (FZD4aa) . SEQ ID
NO :5 (FZD5aa) - SEQ 1D NO :6 (FZD6aa) - SEQ ID NO :7 (FZD7aa) . SEQ 1D NO :8 (FZD8aa) . SEQ
ID NO :9(FZD9aa) . SEQ ID NO :10 (FZD10aa) «
[o100]  FERELLsE T K, nIH T AR5 9 0 FZD £677 (Blindt FzD sk ) 5
TEEM NG M AR R A AR ST Ty I, % B PG S AR R B FZD2.
FZD5.FZD7 J FZD8 . fEF-sb s 77 i, 1% 8k & #ds gl 32446608 FZD1 f& 3% 14 FZD2.FZD5.
FZD7 B, FZD8 W55 — il 24k . FEFELLsLit 77 s\, % B P& i 3240 & FZD2 Jidk H
FZD1. FZD5, FZD7 B¢ FZDS KI5 M2k, R sE R, iz 2 it 2605
FZD5 3% B FZD1.FZD2.FZD7 8L FZD8 f 8 — At 32 4k . Ao sbseii iy, i% s i
32 4R FZD5 J FZD8. fERLEE st 77 s A, i% B Fits i 5248605 FZD7 Jadk B FZD1.
FZD2.FZD5 BY FZD8 W58 A5 524k . fEREesi 77 X, &0 5 =8 2 ph NG il 52445
PEEE &, fEREEesE 7y s, 1% =52 i A& 32 487 1% 5 FZDL. FZD2. FZD5. FZDT J%
FZD8 [ =B Z AP NG 3244 . AERLEe st 77 20, 14570 05 5 — B Mg vk i A\ 36 it 32 A4
FPEEA
[o101]  FERELLsE T X, v T AR5 9 0 FZD Z4677 (Blindt FzD sk ) 5
Hprds &2 — 2 Pl NG B SZ AR N B AN (BCD) Hr RS Ao 5 A6 B SZ AR [ B 4T
T3 B4R O, B7RSR LT b A SEQ ID NO :11 (FZD1ECD) SEQ ID NO :12 (FZD2ECD) «
SEQ ID NO :13(FZD3ECD) . SEQ ID NO :14 (FZDAECD) . SEQ ID NO :15 (FZD5ECD) . SEQ 1D
NO :16 (FZD6ECD) . SEQ ID NO :17(FZD7ECD). SEQ ID NO :18 (FZDSECD) . SEQ ID NO :
19 (FZD9ECD) . Jz SEQ 1D NO :20 (FZD1OECD) » %5 5l A F W Fi ik R ik T 2 H £ 0] 5
7,982,013 ‘5 L EE LR HIELEAHS 2012/0027778, 155 UL 5| FH 77 SREBAR AN 4k
[o102]  FERELesiy 7y A, ol T AR B 7753 B FZD 45 657 (Bl FZD fidk ) 5H
Frés & NS A2 AR G Fri G518 (FRT) (RN Z LR EBZIX (CRD)) Fr 4 4.
NG HAZARR Fri G007 21 RZ80RFT R, 782 T~ FZD1 9 Fri £ EHE SEQ
ID NO:11 [ KL FER 87 & 237, FZD2 [ Fri 45855 SEQ 1D NO :12 [{) KR LR
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24 % 159, FZD3 ¥ Fri &5 M8 45 SEQ 1D NO :13 [ KL AR 23 & 143, FZD4 [ Fri 45
A4 SEQ 1D NO =14 B9 KZYE RS 40 % 170, FZD5 [ Fri 4548 f14% SEQ 1D NO :15
IR LVRAIETR 27 2 157, FZD6 ) Fri 53 SEQ 1D NO :16 I RLI AL 19 2 146,
FZD7 1) Fri 45 M3 B 45 SEQ 1D NO :17 [ RLVE AR 33 2 170, FZD8 ¥ Fri &5 Mg s
SEQ 1D NO :18 fJ KLV R FEE 28 % 158, FZD9 ) Fri 451045 SEQ 1D NO :19 f KL & HE
% 23 & 159, FZD10 [ Fri Z5MIA4E SEQ 1D NO :20 1 KL AR 21 & 154, & A FZD
ARG REFIIN Fri 25 M3 22324 SEQ ID NO :21 % 30. % A FZD %24k (FZD1 % 10) ¥
B/NZO Fri G877 2424L9 SEQ ID NO :73 & 82, AT AR N AT % B & Fl
Fri Z5MIR e I E IR K T T RE B . RL AR 8 SEE 77 P, Bk Je b A Bk (1 45 449
IR N IR E C SR Al B K BAA5T 1.2.3.4.5.6.7.8.9 BREZE 10 MEIEFR.

[0108]  FEREECsLhf 7 s, FZD A HuiE Ml Pt s & G #ihrpe 5 —. = = BT (8L
WX ) P NGB ES G, AR, % FZD &6 Uk mis s & iifrse 5
¥ FZD1. FZD2. FZD5. FZDT }2 FZDS B =\ = DYEL Fifl A gl 32 AR5 etk 4 A0S
B STt 77 I, BRI A R 5 S8 5 /0 FZD5 J FZD8 Ry mhds & .

[o104]  FEREECSTE T R, FT AT AR T I FZD 45657 (Bandt FZD Fiudgk ) LAy
1w MBCEAR 29 100nM BEAR L £ 40nM BRI L 2 20nM B EE AR B 10nM B AR 1 A 5 4
K ) 58 M (Fl s hh, =82 el E M) ANGH2EEEG. 2500k, 78
e s 77 A, S5HEIE —R FZD 55 K FZD 455 7 B4R L2 100nM BE A £ 20nM B
FARERZ) 10nM B AR K, 5% 88 FZD 454 . A2 s 5 A, i% FZD 45 457 s ik DL
24 40nM BCEARRI A & H 85 TF— 8 Pl (a0 1.2.3.4 8L 5 Bl ) FZD B8535 454 :FZD1,
FZD2. FZD5. FZDT J2 FZD8, FEH:MLsiji 75 3, 1% FZD 454 7344 PAZ) 10nM SR AR [
BE RS R BB fh FZD )% 454 :FZD1 . FZD2.FZD5.FZD7 J% FZDS. fE3Euszjiti 75 =,
H, 1% FZD 456 7B diid LAZ) 10nM B AR IR B o 205 T 31 FZD 1) # 454 :FZD1. FZD2.
FZD5. FZD7 % FZD8. {EHR:Lesiii 7y A, i B AR x4 8 FZD BfR B % 2 R A 8 e T
Biacore & f LR & FZD MIAMRER Fri 45380 FZD-Fe Bl & 1 il 43 i fd 55 5 40
[o105]  FERELES 77 s0A, PT AT AR K774 R FZD 454655 (Bl FZD $idk ) &
RIS A 2D —P NG (BRI 1.2.3.4.5.6.7.8.9 B 10 Bl FZD) FIEFF. £
e i 75 R, %R B D2 10% B DZ 20%  E DL 30% VB AI50% B2 T5%
Z /D21 90 % B L) 100 % FZE 456 1 NG M2 AR 10— B 2 i Pk .

[o106]  FERELLSCE T K, % FZD 45655 (B ndt FZD ik ) #Ifi Btk 51z 2D —Fh A
LG 2R G ARt ZEE R A Wint TEH . TIUMA Wnt A O8I -
Wntl.Wnt2.Wnt2B/13.Wnt3.Wnt3A.Wnt4.WntbA. Wnt5B. Wnt6.Wnt7A.Wnt7B.Wnt8A.WntSB,
Wnt9A ( HIFK Wnt14) \Wnt9B ( BIFK Wntl15) \Wnt10A . Wnt10B.Wntll & Wntl6. 7EH-Lbsejf’y
A, AN Wnt3A 5 FZD8 W4 & . 7R R st 77 s, % FZD 45 A 7 R (i X e
FRAERFE NG EANS AT RE DL 10% . 202 25% . 2 /D% 50% . /02
5% B2 90 % B A DY) 95% . (EHLELSLE Ty T, #IHI B I Wnt 5 FZD 455 17
F3HE] Wnt (5545 (HdE A wnt F 546 ) .

[o107]  FERELESLE 7N, % FZD 45650 (fFlndt FZD Hidk ) #id] Wnt (5 55 R T
fiFE B A2, F1R] Wnt 15 545 /) FZD 455 74 HE 2 s 77 = A v] B4 #E FH — B2 Bl Wnt (1
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B 5485, HA—E MG T A Wint K5 56 RSk 77t #HIr A
A Wnt 15 545 3R] f8 B gl il . AE R8s 77 3P, #5 e B Wntl, Wnt2, Wnt2B/13,
Wnt3.Wnt3A. Wnt4. WntbA. WntbB. Wnt6. Wnt7A. Wnt7B. Wnt8A. Wnt8B. Wnt9A ( HIFR Wnt14) .
Wnt9B (HIFR Wnt15) \Wnt10AWnt10B.Wntll Jz Wnt16 Z —BLZ i Wnt (15 5 1& 3 REHH
70 S 7 A, IZ S MEI Wnt 554 5 2 Wntl, Wnt2. Wnt3. Wnt3A, Wnt7a. Wnt7b
S/ B Wnt10B 15 455 AEFEESERt 77 s, A HlFE H (%220 ) Wntl. Wnt3AWnt7b &
Wnt10B ({5 T4&-F . ERrE K7 2, G H (20 ) Wnt3A K5 545, ERL
SEHETT AP, 1% FZD 454 570 IR LR #E B Wnt 5 548 SR 0H] R8> 1% Wnt (55445
ER DL 10% B D%) 25%  E b2 50% E DY) T5%  EB D) 90 % B A D 4) 95% . {EHE
e S it 77 2, AR AR Wnt {5 545 S R I Wnt [5 5465,

[o108]  F-TIUE FZD 45657 (TR FZD 454 7)) A& @ 3] Wnt 15 545 S R A R ik
HRINSE ZAZAUB A . Wl SE B B R G R A5 2012/0027778, H Z& LLG| 77 sUE A
PN

[0109]  FERELLsfE 7 X, v T AR5 759 1) FZD 454677 (Flindt FzD difk ) B
B RN B RS < I 22 P 30 B R 200 35 A LR ek 2D i 2 P 43 T8 e R PP A g T
1R IR A DAY D AR 2 P 430 e 2 () e e A A 401 o 428 P - A R A K L IR I 3
V5 R PR 43 e 4411 S 1 200 R 0 A i 3 A A P o 42 P A T TR 400 L 4 A R A e g
A PR AS BB It e 40 B A6 F5

[o110]  FERELLsi 77 K, vl T AR B 515 I FZD 456 70 e il R 28 P - h e g
AR RS T I, 1% FZD &5 0 TS 4R P9 e 2 9 o i e AR (B /e S
FhRAE /N R K / BT e B AR ) .

[o111]  FEREdesii 77 s, vl T AR B 515 I FZD 456 7 Re il R 28 P - b i g
(R K A . AESEAE S 7 TR, R BT P T B A 1 2 /) BR e P A AR AR 20 o gk
A e T AT PR A P o R ) e i AR M . AR RS T R, R R Tl AR
HEBINE R Z D2 5 L) AR B TAE AT AR 2 50 £5. 29 100 £5. B4 1000 £ .
FEHRL B S 77 oA, e T 20 M 1 2 = BOZE I D FHE HH AT P 3 A 28 1%y O ) 6 e
SE o T HREINAT FZD HAA BT 200 BR il A% B 1006 s 9] RAR LT US2012/0027778 {15 it 4]
8, H R LLG| 77 sUB ARG N Atk o A7 S FH IR ot 6 8 X6 DA 5 ey e T4 L i B B
AL /D 1 HAtL S48 B 4 m AT DA an [ BR A 5 WO 2008/042236 K H LR IE R AT
2008/0064049 J% 3% H L F G AF 5 2008/0178305, 1% 5% H AT F 77 SRAEEAE G I
4k

fot12]  FEREEESCE T SR, ] T AR B 77759 B FZD 45657 (Blditk) RZ0K.
TEREMESEiE T O, ZAI B IR R ik . 7R ST Ty T, EHiiE R 1eG1 FUARDL 1662 Fit
Mo FERELESRE T A, IZ PR R B BRI . 7R sEE T S, % PR R A Bk E A YR
eifk . AEFLL s 77 I, Pk Rpiid b B

[o118]  FEFEEESLy 77 b, F T AR K B 77 5 5t FZD HAR £ 1 18R5.18R8 & / B

1.2.3 804 ) (R HEE IR B /R destiE 0, iZ ERE COR RE S T EH X 2
W, M/ BUZEREE COR RS TRETTEXZH.
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% 1. 18R8.18R5 F1 44R24 AF4AT# CDR

PR Tk
CDRI1 CDR2 CDR3
18RS GFTFSHYTLS | VISGDGSYTYYADSVKG | NFIKYVFAN
(SEQ IDNO:31) | (SEQ ID NO:32) (SEQ ID NO:33)
I8R5 GFTFSHYTLS | VISGDGSYTYYADSVKG | NFIKYVFAN
(SEQ IDNO:31) | (SEQID NO:32) (SEQ ID NO:33)
44R24 | GFTFSSYYIT TISYSSSNTYYADSVKG | SIVEDY
(SEQ ID NO:46) | (SEQ ID NO:47) (SEQ ID NO:48)
FAR Btk
CDRI CDR2 CDR3
18RS SGDKLGKKYAS | EKDNRPSG SSFAGNSLE
(SEQ ID NO:41) | (SEQ ID NO:42) (SEQ ID NO:43)
I8R5 SGDNIGSFYVH | DKSNRPSG QSYANTLSL
(SEQ IDNO:34) | (SEQ ID NO:35) (SEQ ID NO:36)
44R24 SGDALGNRYVY | SG GSWDTRPYPKY
(SEQ ID NO:49) | (SEQ ID NO:50) (SEQ ID NO:51)

* AT R N- R AT S T RN CDRL 8 i 2% A2 LRI B bR o

[o114] 2L 77 =0, ATH T AR K 77 F B30 FZD Juds & EREm] AR X, i E 5
A[AR X AL (a) A3 GFTFSHYTLS (SEQ ID NO :31) B HALS 1.2.3 BL 4 M B EEU A4S
SR ESE CDRL 5 (b) 457 VISGDGSYTYYADSVKG (SEQ ID NO :32) BYHAW A 1.2.3 B 4 &
SR EAR B AR B RE CDR2 5 2 / 8K (¢) 3.7 NFIKYVFAN(SEQ 1D NO :33) BHAF 1.2,
3 8K 4 MREFERICHI AR AR [ E B CDR3. 7EFLUsZiE 77 20, &30 FZD fiddk A B & 42 8k
AR [X, G FE A AF X AL« (a) 07 SGDKLGKKYAS (SEQ ID NO :41) BiHAT S 1.2.3 854 4
TR BRI AS AR AR %8% CDRI ; (b) 45,7 EKDNRPSG (SEQ 1D NO :42) BRHAL 5 1.2.3 B 4
AR BRI A A () 4255 CDR2 5 J¢ / B (¢) f57% SSFAGNSLE (SEQ 1D NO :43) B HAT 7
1.2.3 B 4 N BRI Sdd 8 CDR3. 7 S s 77 R, 122 S IR B B AR~
PERAR . 7EHARSE 77 3, AT T AR B 7775 3L FZ2D siis oy () B8 M2 =E
FEP[AR[X A7 GFTFSHYTLS (SEQ ID NO :31) f = %% CDR1 . 40,75 VISGDGSYTYYADSVKG (SEQ 1D
NO :32) [KJE %% CDR2 404 NFIKYVFAN(SEQ ID NO :33) MIEE%E CDR3, &% / 5L (b) 4.2 T 7
324 P A8 X 417 SGDKLGKKYAS (SEQ 1D NO :41) [42%% CDR1 .2 EKDNRPSG (SEQ ID NO :
42) BIF%E CDR2 Fr / B8 SSFAGNSLE (SEQ ID NO :43) FJ%%E CDR3.

[o115]  fE-— sk 77 =0, AT H T AR K 77 F B30 FZD Juds & ERE v AR X, i E 5
A[AR X AL (a) A3 GFTFSHYTLS (SEQ ID NO :31) B HALS 1.2.3 BL 4 M B EEU A4S
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SR ESE CDRL 5 (b) 457 VISGDGSYTYYADSVKG (SEQ ID NO :32) BYHAW A 1.2.3 B 4 &
SR EAR B AR B RE CDR2 5 2 / 8K (¢) 3.7 NFIKYVFAN(SEQ 1D NO :33) BHAF 1.2,
3 8K 4 MREFERICHI AR AR [ E B CDR3. 7EFLUsZiE 77 20, &30 FZD fiddk A B & 42 8k
AR [X, G FE A AF X AL« (a) A2 SGDNIGSFYVH(SEQ ID NO :34) BiHAT A 1.2.3 814 4
TR B A AR AR AR %% CDRI ; (b) 45,7 DKSNRPSG (SEQ 1D NO :35) BRHAL 5 1.2.3 B 4
N SER B A AR 4285 CDR2 5 )2 / B (c) B9 QSYANTLSL (SEQ 1D NO :36) B
1.2.3 B 4 N BRI Sdd 8 CDR3. 7 S s 77 R, 122 S IR B B AR~
PERAR . 7EHARSE 77 3, AT T AR B 7775 3L FZ2D siis oy () B8 M2 =E
FEP[AR[X A7 GFTFSHYTLS (SEQ ID NO :31) f = %% CDR1 . 40,75 VISGDGSYTYYADSVKG (SEQ 1D
NO :32) [KJE %% CDR2 404 NFIKYVFAN(SEQ ID NO :33) MIEE%E CDR3, &% / 5L (b) 4.2 T 7
325 P A8 X 41 SGDNTGSFYVH (SEQ 1D NO :34) [{)42%% CDR1 . 2 DKSNRPSG (SEQ 1D NO :
35) (4% %% CDR2 S 4047 QSYANTLSL (SEQ ID NO :36) [{%%%% CDR3.

[ot16]  FE-— Sk 7 A, ATH T AR K 77 F B30 FZD Juis & ERE v AR X, i E 5
A[AS X AL E : (a) A5 GFTESSYYIT(SEQ 1D NO :46) BRH A E 1.2.3 B 4 MESF It & L 1%
BUAC B8 S48 A B 5% CDRI ; (b) f37 TISYSSSNTYYADSVKG (SEQ 1D NO :47) BRIALE 1.2,
38K 4 MF ST IS BR BUAR A AR R4 Y B CDR2 ; 2 / B (¢) 3.4 SIVEDY(SEQ ID NO :
48) BLHATE 1.2.3 BL 4 MRS ZUE R BRI A2 AR I S 8E CDR3. 7R 328 st 77 0,
Pt FZD Bk 5 A B R RE R AR X, IR FE P A2 X AL 7« (a) 47 SGDALGNRYVY (SEQ ID NO :
49) BOHAL S 1,23 B 4 MRS ISR B A2 AR (1 52 5E CDR1 5 (b) 97 SG(SEQ 1D
NO :50) B AL 1.2.3 B4 AR 55 T 20 24 1 BV A2 AR i 82 85 CDR2 s % (e) BB 7%
GSWDTRPYPKY (SEQ ID NO :51) BRAT & 1.2.3 BE 4 MRS M2 8 R B ) A8 SR 10 e
CDR3. 7E R4 s 77 20, iZ PR B S : () B8 GFTFSSYYIT (SEQ 1D NO :46) [¥) 5 CDRI1,
£3,55 TISYSSSNTYYADSVKG (SEQ TD NO :47) FE %% CDR2 A7 STVFDY (SEQ 1D NO :48) [
% CDR3, & / B¢ (b) 4957 SGDALGNRYVY (SEQ ID NO :49) [K)j#%%E CDR1, 45,7 SG(SEQ ID NO :
50) BI4%EE CDR2 S A7 GSWDTRPYPKY (SEQ ID NO :51) H42%E CDR3.

[o117]  FEREEEsLE 77 R, o T AR B 75 R 30 FZD HiAR 4L« (a) 5 SEQ 1D NO -
37 8% SEQ 1D NO :52 HA A/ 80% . /027 85% . /0% 90% . 22 /0 #) 95% . & /D% 97 %
B2 99% Py BRI EEE AR X s A / B (b) 5 SEQ ID NO :44. SEQ ID NO :38 By
SEQ ID NO :53 B E /DX 80% B/ 85% /DA 90% . B /041 95% . B /D4 97T % EL &
2399 % P B — B R R A X . fERE L S Ty S, nl T AR R B V5 R R BT FZD
PR« (a) 5 SEQ 1D NO :37 A E/D2180% B /DY) 85% . & /%) 90% /D) 95% .
Z/D2) 9T % B AL 99% P H— R ERE R AEX s & (b) 5 SEQ 1D NO :38 Hf & /DY)
80% /D1 85% . E /0 #4190% 20 Z195% B Z 97 % B E /D2 99 % R B — B I #2 BE
AIARIX o FERLE S 77 A, 1 0] T AR KRBT 8T FZD Juig & (a) B SEQ 1D
NO :37 B¢ SEQ 1D NO :52 R T HI M EFEA X ¢ )2 / 8 (b) B4 SEQ ID NO :44. SEQ
ID NO :38 B SEQ ID NO :53 [ R 7 ¥ 3R FE R AR IX o AR LSS 77 X, 130 FZD Hidk
fHE (a) BA SEQ 1D NO :37 MIEEMR 7 I EREn] S X s J / 8 (b) HA SEQ ID NO :44
(K2 B R e B AR FE P AR X o AEFEEESERt 77 U, %5t FZD Bk s (a) HA SEQ ID NO -
37T MR T M ERE P A2 X ;A / BY (b) BA SEQ ID NO :38 LR /7 71 () 42 5 ml A7
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X o FERLLSE T I, %470 FZD JUAELEE (a) B SEQ 1D NO :52 By LM 7 51 i B 8 ml
ARX s Je /B (b) B SEQ ID NO :53 [ IR 75 MR B AT AR X .
® 2. BIEFERI AU FZD JUARRY VH S VL

EARES EHEATARIX (VH) ZEMRIFH] |REETARX (VL) R 7
18RS SEQ ID NO:37 SEQ ID NO:44
18R5 SEQ ID NO:37 SEQ ID NO:38
44R24 SEQ ID NO:52 SEQ ID NO:53

[o118]  FERLuespE 7y =, o] TR &K 755 13T FZD Sk 2 (a) SEQ 1D NO :39
I 8% 2 SEQ 1D NO :45 (%24 ;8¢ (b)SEQ ID NO :39 [ E&E & SEQ ID NO 40 [ 5E .
R 3. BB AT FZD BRI & A B

EARES EHEATARIX (VH) ZEMRIFH] |REETARX (VL) R 7
18RS SEQ ID NO:39 SEQ ID NO:45
18R5 SEQ ID NO:39 SEQ ID NO:40

[o119]  FERELL ST 77 A, 0] I T AR B 777 HR ) FZD 45 650 3 S 21 S2 5 | He
AR T P4 3% 1 18RS, I8R5 K 44R241gG HiAA R FZD Hidh.
[o120]  FEFE LS 77 o, Al H T AR KR T B FZD 4567185 (A BUeHET
FF IR ) 18RS TG2 Huihk i 8 I 2 5. /£ R et 77 s\, 1% FZD 45 & 7] & 18R8
1gG2 Jith. FmhdiZ L8R8 1gG2 itk i) B &E [ 42 %E 1Y DNA 4K B8 A1 18 il i 2 4 L 8, T
2008 £ 9 H 29 H PA ATCC %5 PTA-9540 {7 5 T 3 [E B PR A7 0 (10801 University
Boulevard, Manassas, VA, USA) » 7ER: 865277 3P, i T AR K BH I 5145 1 FZD 455
AES CHECRRT T PIR ) 18RS TgG2 Hik M H 5t st /RSyt 77 s, % FZD
FEAFER I8R5 1862 Hitk. 1% 18R5 1862 HiAALE AL TR L FR N OMP-18R5. % fidi% 18R5
1gG2 Hifd 1) B 5E S 2 HE 1) DNA AR HEAT I8l 0 2 2 BRI 5E , T 2008 4 9 H 29 H BLATCC 4w 5
PTA-9541 {5 T € EE P IRAF 0o A8 OMP-18R5 HLARI HAh(E B AT W T4 40 38 [H & 7]
57,982,013 %5, H PG| FHT7 REEARGY N AL . /23R E L A5 7,982, 013 5 1, 1% OMP-18R5
U FR A “ 18RS ” B “ L8R5 1gG2 Fidk”,
[0121]  FERELs 77 U, P T AR KBTI 1 FZD 45457 & H 2009 42 8 H 26
PUF5 2 5 PTA-10307. PTA-10309 B PTA-10311 {#5& T ATCC (150 9wb5 (1 1eG Hidk
[0122]  FERELCSLE 77 A, o] T AR R TTEF I FID 467 % ( THl s S S
RIET ) S5HiikE 45 FZDL. FZD2. FZD5. FZDT K / BX FZD8 [4E Stk 45 4 177, iZ ik &
A ATCC 5 4% S PTA-9540. PTA-9541., PTA-10307 B{ PTA-10309 [ 5k T dmbd . A8 3
Sl LI BRI S 7T P, % FZD S SR R 5Pk 4+ 5 FID5 [ / B FZD8 [ w4 &
[R50, iZPuE 2 A ATCC (R % 5 PTA-10311 [ FURE Fréhi b o
[0123]  fEREECSCE T SR, AT AT AR R I T7 A I FZD 45650 (Blandufs ) 50 18R5.
18R8 B 44R24 HiAE IR A AH R IR A7 455, BiS 18R5. 18RS B 44R24 HiAk HR A EAL R
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g

[0124]  FEREsesiyg 7y A, ol T AR 75 7A B FZD 45677 (Blndiik) HiZ 18R5.,
18R8 B 44R24 Hifh 3% 5 NG Mt 2R Fr R L4 A

[0125]  m] -T2 2 B A J7 3 AR 1 At FZD &5 65700 B SE 6 R 48 7 T35 [ 4 A i 2 A F
5 2012/0027778, H R DA 77 SRR AL

[0126]  FERLLLsti s, ] H T AR LR FZD 457 T/ R a8 EE A
WP B /02 10 /NF D2y 24 N B D2y 3 RV E DY) 1R B AR Y 2 T IR R
W, AR RS 77 A, 1% FZD AR R TR B EEB NG BEA 24 10 /Mt
L) 24 N B 3 ROEDL B E DL 2 IR I 1eG (i 1gG1
B 1gG2) Pufk. BNl a2 Ik Ko dd i 52 BRI 7 6 R U BT . 28 Sk Ui, 38
TG UG IR LA CL N J7 A FE SN R Fe X, B30 pH6. 0 B Hi 44 %58 42 )L Fe
A% (FeRn) 9 pH AKEE MRS A ( W 36 [ £ R A HF5 2005/0276799.,2007/0148164 %
2007/0122403) o 3GINERZ Fe XU A BRRIA = IR A TT A58 2 PEG AL IR
Ao

[o127]  FEREdesii 77 X, v] T AR B 516 R 3T FZD Stk REE S EHR IR A G i =2
B DU . XU R AR R TR R R RSS2 /b AR R Ak . fE—
SEHETT A, ZAURE R PET FZD BUARSR S A RS A2 AR S A R R Ao 7R —5E
Jit 77 A, Z AR PEB FZD SUARER R PR A 1 5244 N BAE ARG 1524k AN

RAL
[0128]  Ji4h, AR i ¥R L TT 2P, AT T AR B 7 A I 30 FZD Jiik A2
XURF S

[o120]  FEREECSLE T SR, T AT AR BH I 75 FR 3T FZD Hidd 2 st e itk . 250k U,
FER LS 77 S, PRI S BN RS G M S FHE RS ZMHAZ —BE A
FZD 3244 (#f0 FZD1.FZD2. FZD5. FZD7 BY FZD8, B — %6 FzD &R ER L ) &4 . 1F
FELeSE 77 o % R R B FZD PR PR A A e S — L = e (BUE2 )
i NG 524K 45 A

[0130]  FEFRELLSLE 77 A, AT H T A KHBITTIEF R FID GG R R A2 IUER 2
ko T IR0 B 7= A8 DA s s P b 8 (A ST bR S0 45 A R AR B 2 IR B 8- R0 07 70 R AU BT
&1, WA Skerra, Curr. Opin. Biotechnol. , 18 :295-304 (2007) . Hosse et al.,Protein
Science, 15 :14-27(2006) . Gill et al., Curr.Opin.Biotechnol., 17 :653-658(2006) .
Nygren, FEBS J., 275 :2668-76 (2008) }% Skerra, FEBS J., 275 :2677-83(2008) , % &%
Wk A5 77 sUB AR g\ 4

[o131]1  FEREEESLE 77 K, AT T AR R T7 A I FZD 657 Sk B EE Az
HEA (lipocalin) AF4ERLEE AL MR EEF (ankyrin) HL[FEE IR BUIR AL &
BESGI S i

[0132]  FEFRELESLE 77 A, i A T AR B 775 H ) FZD 456 7 8 RIREAE R/ E
Wio 5 HHAEPR GRS B, 1% 2 IR A SR brit . FEIEELsEht 77 0k, 1% 2 Ik R HE B4k
PEG A PR L ER LA BERcAL o AR FEEE ST 77 S P, iZAB MG iz 2 IR B0 Ae e M A/ B
Wi SRR ST 77 S, 2 KRR . AR A SLiE 77 X, 2 IS — 3
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ZFh N- AL
[0133]  FEbLuesiygyr s, il T AR TEF R FID £ 67 R (BAS) 20K, %2
FRALE & H SEQ ID NO :54 & 72 2 HE R 771, Bt (b) 5k H SEQ ID NO :54 % 67 B 69 £
T2 WTFIERA 2 DY)80% 204y 85% /b2y 88 % B A /D4 90 %6 H LR T A —EL MR
QAL AT T R, i 2 RS NP 525 BT P RGBT AR <3k H
SEQ ID NO :54 Z 72 FJHOIRIK . 75 R8st 77 X, X & B8 /7 51 & SEQ 1D NO :64. fEH:
He ] fHaf PRI SEHE 77 TN, 12 2R A1 £ SEQ 1D NO :68.
[0134]  FERELLsif 77 K, ] T AR B 5159 [ FZD 454 2 K/ T4 500 MR
KB NT 21 200 NMEEEFE K NTZ) 100 NEFEER K NT 2 50 NEIER K NT
2 20 NMEFERKSEB/NT 4 16 MEAER KT, RSP, ZFID A5 2R R
L3N BADL S ABEADL) T ANERBKE . B, AR sim sy P, Z 2 AN T
295 L) 20 MRAEBRKL . AT F ZZRENTA T 2L 16 MaERKE.
4. LB AE
[0135] AR TIEN 55— K & Wnt JE5HURI TV M2 AR T-I6 97 P 2 P9 43 W I d 119 FH
e FEFLESLETT I, %A H T A K B B 77 TR RS PR 2 AR A FZD A2 4K B e A
PE— 2S5l 77 A, % 0T H T AR R R T7 75 R R A PRS2 AR B 8 FZD 2R Fri 5438,
FERELE ST 77 A, % FZD SZAR R FZD 324k . e Lesiyii 7y s0A, i A FZD 324K & FZD1.
FZD2.FZD3.FZD4. FZD5. FZD6. FZD7. FZD8. FZD9 BY FZD10. £F3-sbseifiy i, i% FZD 324k
F FZD8. AEHLLsijf 77 i, T M Ab Frd (9 7575 A A F 1 Wnt 35P071 5 A FZD8Fri 454
W N Fe X,
[0136]  7E—Sem] ik eI St 77 20, 12 n] T AR R BH 59 75 1 TR K ] 9 1 32 A4 & SFRP
= e AE—LL s 75 A, % T T AR R R 75 353 M m] VA PRS2 AR 63 & SFRP |1 Fri
GERIS . AESELeSEE T T, 1% SFRP 2 A SFRP. 7F—Y4sji 77 R, i% A SFRP % SFRPI,
SFRP2. SFRP3. SFRP4 B SFRP5. % A SFRP (SFRP1 % 5) [/ MZO Fri &7 71 R4 1t
9 SEQ ID NO :83 % 87,
[0137]  7F HAh ml ik PE 0y sk 75 =0, iZ ] T AR B 77 v R i ml VA PR 324863 & ROR
BEARIMAME . AE— L sTiE 77 A, ] T A8 R I 775 1 ] k32 AR5 ROR 22
() Fri 45f3% . 7EREEEseiE 77 =0 F, i% ROR & A ROR. 78285277204, 1% A ROR & ROR1
¢ ROR2. i% A ROR1 A ROR2 [/ IMZ O Fri G587 71 Z4RA4EA SEQ 1D NO :88 Jz SEQ 1D
NO :89,
[0138]  FERLdesii 7y A, i n T AR 7515 F B nl ¥ 524k (4140 FZD8Fri. Fe)
H— T E VS B ECE 2 R Wnt B AR RIS A A5HERR B TS24 Ui,
% Wnt 557 A B85 Wntl. Wnt2. Wnt2b. Wnt3. Wnt3a. Wnt7a. Wnt7b. Wnt8a. Wnt8b.Wnt10a
Je /B Wnt10b 454 . fER st 7, % Wnt 454575 Wnt 1. Wnt2.Wnt3.Wnt3a & Wnt7b
ghty . ARSI R T, %A VATESZ AR R Wnt 3P . AR s T R, %A VAR 2 4k
] Wnt (5546 F o AE—LEs5E 77 U i n] VA S22 AR G LA Wnt (5 545 3
[o139]  A] AT 2 & B A4 7 32 b B ] V& I FZD 2 A48 i AR PR il 11 sz m] 0T 35 | 5 ) 5
7,723,477 5, H LG 7 sRBAR I N IE AL o HAWTTVA M2 4R (BIanm] M FZD %24k ) RE
T US 2011/0305695, H 2 PG| H 77 ARG B4k
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[0140]  FERELLsijE 75 sAr, nf T A5 & B 1 75 2 A B Rl v PRS2 AR L35 N FZD 324K 1 Fri
GERI, LS — B2 A Wnt RS S K% Fri S E F B EUS Sk . AE FE S 7 1
B, 1% N FZD AR R FZDA. RS Eem] (ke B st 77 0, i N FZD 3248 & FZD5. fEHE ik
Hof w7 At e PR st 77 2, 1% A FZD 3244 R FZDS. AEHdesejii 77 2, i% FZD % FZD4 H.
Z A A2 AR SEQ ID NO :76 B4 SEQ 1D NO :90 [ KL ML 40 % 170, 7EH1L
SEiE 77 A, 1% FZD & FZD5 HaZml A PEAZ AR08 SEQ 1D NO :77 B8 2 SEQ 1D NO :91 1K
ZVRIER 27 22 157, fEF-LUsfE 7, 1% FZD & FZD8 HZml A28 SEQ 1D NO :
80 TRA1 & SEQ 1D NO :92 [ KL E IR 28 & 158,

[o141]  FEREsesiys 77 =0, i ] T AR B R 7715 R ml i 1 S2 AR5 1% 5 SEQ 1D NO -
73 & 89 (/) Fri ST A fEH ST 7y A, %A AT AR B () 5 vk TR ] T

5BV PN SE) RSB H RS Wnt 456

[0142]  FERLLL sty Ty s, %] T AR K% B 75 15 3 B9 TV PRS2 44, v B & N FZD 2
BB/ Fri R R nlEPESZ AR, BAEE AN Fe X (#l A TgG1Fc X)) o« A5 FZD 324K
Fri G538 N 18G1Fc fRIEPESZARAE AL FR N “FZD Fri. Fe” (it FZD8Fri. Fe) « 1%
Fe XA AAT— A GiE BREE A0 166 TgA T, 1gD & 1gE $/15. 78— LesLjEra0F, i%
Fe X RBFAER Fe X, 352 7o, 1% Fe X R Fe X, 72— A, i%
Fe XN i REBFT 1.2.3.4.5.6.7.8.9 B 10 MR (B E Lk ) . /E—1k
S 75 A, 7R A BE A5 A I R AR R R A o ABE LB AR T AR R USRS I Bl o AE— LL S 77
A, AR RE 22 Z AU AR LB AR AR AR S T Rl o 7R EE ST 77 A, 1% Fe X
£ B SEQ ID NO :93. SEQ ID NO :94 B SEQ ID NO :95 4 ik .

[0143]  FEREsesii 77 s, n] T AR KR AL nl S 2R RE S 2D 5/ Fri 45
R (40 FZD SZAK B/ Fri 454048 ) M2 Fe XEIRE&EA . WA “maEQ”
RHEOE 2D TR ERNZERTINZE S FRENREGED. £ L7 h, %
F—2ZIKH Cim R 1ZRIERE A Fe XN umi%E:. /£ — sy, =E— 2K (4
WFZD Fri ZMig) #51% Fe X (BIAEFEARERET) BEMEIE. £ %Er 4,
2R 5% Fe X £ M RIERE %,

[0144]  HAMEARHIE“EEFRIBBAE— 208 (FIWFZD s ) 55 =20k (#
Fe X)) ZAIfERF. £y, ZiEEF R/RRER . ERFANA REWIZ
ZIRIIRIS B AN . BT NS B PR B ARE R s RN 38 S T
RAZAUIR AN RPN, 8 A H 2 IR M 2 AR IR 69, Bd A HE Jo 2 W A7
PRI RR . HA nT N T o] Al F IR LR O 2 IR A Akt . ST
FEVEEE ), it 1 S50 N L B2 ANMEEBRKE L E 10 M EBRKE ES
MR EE 1 2 3 NMEHBK A ST B AR E AR T SerGly .GGSG.GSGS.GGGS.
S(GGS) Hdn R 1% 7.GRAVEE (Gly) B (Ala) \ESGGGGVT (SEQ 1D NO :96) \LESGGGGVT (SEQ
ID NO :97) \GRAQVT (SEQ ID NO :98) .WRAQVT (SEQ ID NO :99) & ARGRAQVT (SEQ ID NO :100) .
AL P RE T RAOHR B — 20K (B30 FZD Fri &5M380) [ C mBli%sE — £
Ik (il Fe X)) (1) N g )2 R Bk A2 14 A K7 91

[0145]  FEREdesii 77 b, nl T AR R 5 ik P I n] V1 2 AR B8 5 RE R BRI E
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SIEH. B9 (URESHKREET ST ST A2 N . S5 FiZ2RERN
JR ) L% 5 B 0 S A S 12 25 A T, 9] G R 8 1) P 5 2 ) 00 e PR D I 4t e 1)
HMSERE S i B AL ANER . KM 5 P PR R AR IE 15 2 I ), # BHAS 5 IR S %
BATE. HiZZKRENZE ST A T AR T VR 5, Rk TiZE S
JEF A R B R . BRI H A — N I UTRIAL s, (85 5 KRG mT Re iR 1 A/ B A
— AL ERITIRIN AL FECZZ AR N . 2560 U0, (G 5 77 N A B R T1E)
B i 7] FECEA AN FE N ImE SR 2 IR . TR AE — s 77 =0, & n] T AR
(55 VA PRS2 AR T Be B & A AR N o (9 2 IR VR G4 o A8 — L5 77 s, 1% N i
I FEREZE 1.2.3.4.5 NRIERR . /£ — 2oLl 77 s, izl Va2 4k 2 Ik s BAETA], B
ZEREA RN I, /E— 77 NF, %2 REE 5 77 & ik — BT AR R
FEOIRIO, S R S/ SO S, #5 3 B A — P Nom s BAHFI 2 K. 7R
— LS 77 P, 2 IG5 P B S EHRE AR 3 AT A K. fE— st 77 =
L, i%15 5FF & SEQ 1D NO :101, fE—2esEj 773\, %15 59 /57 % & SEQ 1D NO :104. £
— LS 7T A, 115 5P 8 & SEQ 1D NO :106.
x 3 ESFA.

MEWGYLLEVTSLLAALALLQRSSGAAA SEQ ID NO:101

MEWGYLLEVTSLLAALALLQRSSGALA SEQ ID NO:102

MEWGYLLEVTSLLAALALLQRSSGVLA SEQ ID NO:103

MEWGYLLEVTSLLAALLLLQRSPTIVHA SEQ ID NO:104

MEWGYLLEVTSLLAALFLLQRSPTIVHA SEQ ID NO:105

MEWGYLLEVTSLLAALLLLQRSPFVHA SEQ ID NO:106

MEWGYLLEVTSLLAALLLLQRSPITYA SEQ ID NO:107

MEWGYLLEVTSLLAALLLLQRSPTAHA SEQ ID NO:108

[o146]  FERLLSTyE T7 A, PI T AR TR A2 A58 208, %5 —
Z A FID I 73 fe Fe X o AE—Lesijifs 77 KA, 1% FZD 45 W38 o & ok H FZD1,
FZD2. FZD3. FZD4. FZD5. FZD6. FZD7. FZD8. FZD9 BE FZD10. fF—sii 7, i% Fe X &
K TGl HiEEREA . A7 X, ZnlE 2 as (@ i EHER IR
ARG RIS — 21K :SEQ ID NO =11 ¥ X1 % Y1.SEQ ID NO :12 [ X2 % Y2.SEQ ID NO :
13 /) X3 & Y3.SEQ ID NO :14 ) X4 % Y4.SEQ ID NO :15 i X5 % Y5, SEQ ID NO :16 [ X6
% Y6.SEQ ID NO :17 ff) X7 % Y7.SEQ ID NO :18 ft] X8 % Y8.SEQ ID NO :19 A X9 & Y9 }¢
SEQ ID NO :20 fJ X10 % Y10 ; 2 (b) s/f EF SEQ 1D NO :95 R FLER A & B 4N —
Z Ik s Hr

X1 =% H:/% 69.70.71.72.73.74.75 BY, 76

Y1 =% HEM8 236.237.238.239,240., 241,242 BY 243
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X2 =% FM 22.23.24.25.26.27 BY 28

Y2 =% JEH 158.159.160.161.162.163.164.165.166.167.168.169.170,171 BL 172

X3 =% EES 18.19.20.21.22.23.24 BE 25

Y3 =% JEES 141.142.143.144.145.146.,147.148 BY 149

X4 =5 FMR 38.39.40.41 BY 42

Y4 =% EES 168.169.170.171.172.173,174.175 BY 176

X6 =% FMR 25.26.27.28 TY 29

Y5 =% M 155.156.157.158.159.160.161.162.163 BY 164

X6 =% =M 19.20.21.22.23 8k 24

Y6 =% LS 144.145.146.147.148.149.150.151 BY 152

X7 =% 22.23.24.25.26.27.28.29.30.31.32.33 5% 34

Y7 =% JEES 178.179.180.181.182,183.,184.185 HY 186

X8 =2 LM 25.26.27.28.29.30 ¥ 31

Y8 =% LM 156.157.158.159.160.161.162.163 B 164

X9 =% LM 21.22.23 5 24

YO =% JEME 137.138.139.140.141.142.143.144.145 BY 146

X10 =%/ 20.21.22.23.24 By 25

Y10 =% 3L/ 152.153.154.155.,156., 157,158,159 B 160

A =% 1.2.3.4.5 86

B =% &L 231 B 232,

fE— st TR, % B 2 R 5% LR EEAMHE £ s P, %5
ZMRAREZE _ZREHKEREFHE. A BLErF, ZE - ZKR5%ZF 2K
28 IR %7 GRA AHZE . “SEFT b7 FRee G i “AH il M2 Ik (Bl =2 0K) ,
FE— 2Lt 77 S Al R AE — B s S B 2 A (Fl— S = TUEBE 2 AN ) AR
B, RENZHIN ) A AR A LU % Wnt &5 RIDhRE
[0147]  FEFREECSCE 77 A, Af T A K B 7735 RIS PRS2 AR AL < (a) SEJ5T [ HH SEQ
ID NO:18 R X & Y AR — 2K s & (b) L5 B SEQ ID NO :95 [JEEK A &
BAHAMME 20K s HhiZE— 2R 5158 2 hEBAME  H H

X =% FHMR 25.26.27.28.29.30 B 31

Y =% EES 156.157.158.159.160.161.162.163 B 164

A =% 1.2.3.4.5 86

B =% &L 231 B 232,

E—BsS i F R P, 1% — 2 ks B i SEQ ID NO :18 R RS 25 & 158 4. 1E
Hoph e 7, %8 —2 kil SEQ 1D NO :18 FIE R 25 & 158 4. 7F— s 7=
B % HE - 2 IKSE - SEQ 1D NO =18 2 AR 28 & 158 . 7F HAh S 77 s, 145
— 2%k SEQ ID NO :18 [RZ s 28 & 158 Ak, 7F— s /7R, %5 — 2 Ik SEQ
ID NO :18 P2 AR 31 & 158 k. /£ LS /7 N, %58 2 Ik SEQ 1D NO :95 K&
B2 1 A2 232 k. St A, 1% 58 2 IkH SEQ ID NO :95 2 B8 3 &2 232 4
Ao 7E—Leszif /7, %8 2 M SEQ ID NO :95 FIE LR 6 & 232 k. 76—

32



CN 104768579 A OB P 99,/58 T

FRA, %% 2R SEQ 1D NO :28 Hi%% £k & SEQ 1D NO :95, 7&—L8sjfi 5 R,
ZHE— LKA SEQ 1D NO :28 HiZ% £ KR SEQ 1D NO :94, 78Sz y =0, %5 —
Z KA SEQ 1D NO :28 HiZ%E ~Z K& SEQ 1D NO :93.

[o148]  FE—eszj s, nf AT AR K 7735 I n] Y PR 325 1% 3 SEQ 1D NO -
109 2 121 SRR T F o AL R Len] kP sLiE 77 P, i A2 B Sk B SEQ 1D

) RSFHERR. AR S 77 S, AlVE AR5 58 B SEQ 1D NO <109 & 121 F%
Bl B HA %) 90% .4 95% IRZ) 98 % R HI—EUER R R . AER ST T P, %A
SRR AR SRR LS — B2 RN Wnt AR

[o149]  FEREECSLE T A, & 0] T AR R IS 2 AR5 5 SEQ 1D NO :109
T F . AE R sz 77 50, iZ VA PRS2 ARG SEQ 1D NO : 115 73, fE—28sLiti 773
B AL TESZ AR R SEQ 1D NO =115 FrgH s i) 2 KT i [ 21— SR AR A g o AE L L STt
T, A EEAZ AR SEQ 1D NO 117 ()P . 7E— L85 75 S, i n] VA PRS2 4K 2R
SEQ ID NO :117 FréH sl 2 IR TR s R 2 — SR AR 40 i

[0150]  7E—2estjf 7y A, % n T AR W 7515 F B ml ¥ 524k (4140 FZD8Fri. Fe)
JI P 28 PR 3 e g BB SR 4l B AR o 7 BB SEtE T 2, 1% ] VA T SR SRR I 4
WA AL At . A Be S 7 T, I VA PRS2 AR S A P 43 A R R 4 e - )
PR BRI RIE . AEREEL S Ty T, 1 VA PRS2 AR D A A P 3 A R IR A e )
B . AR S 77 U, AT VA M S AR ] Wnt RPN Y b R I AR . AE— 1
SERETTEA, A SEQ 1D NO : 115 R AT ¥A M 52 A R 228 P 2 b g AR K IR B e T
SEQ ID NO :109 (¥R & 1t 5244 o ££— 28 SEH 77 U, 15 SEQ ID NO « 117 [ A] I 1t 52 A4 41
TRES P 43-Uh g A K- O FE R 3 T40. 4 SEQ 1D NO <109 fT VA TE 24k . fE—Lesijf 7 R,
AR A2 AR b 3 A KPR e T FZD S5 MRl 70  Fe 45 MIs R 42 1% FZD 45 Mg,
R 1% Fo M I P PS4 . 75—t 77 P, BT U RIEA
RIERT .

[0151]  FEREdesii 77 s, i n T AR B 75 F a2 Ak (FE(5 5 )2 51 U1 LA
BT ) A2 SEQ ID NO :115 K¥EE SEQ 1D NO :104 & 108 B3 5 5. f£—SeseiE 7 R,
EATVAYEZAR (FE15 5 E 5 Y1EILART ) 4 SEQ ID NO 117 3% H SEQ ID NO :104 % 108
[R5 5 7 5 o FE— LS 7 P, N VAE 2B, SEQ 1D NO <105 2 SEQ 1D NO :115. 7E
— St T o, %AV AR AL A SEQ 1D NO <105 J2 SEQ ID NO :117. 7F—Lesujiiifr =
o, %A VA2 AR 48 SEQ ID NO ;106 /% SEQ ID NO 115, fE—Seszj i, iZnl a2
PRAE SEQ 1D NO :106 2 SEQ 1D NO :117, 7E—S852jfE 77 X, iZn] M 244845 5 SEQ 1D
NO :133,

[0152]  7E—esiyi 7y SN, i nl VA PRS2 AR (a0 FZD8Fri. Fe) R Faaifhiy 2 ik, H
4% H SEQ 1D NO :109. SEQ ID NO :111. SEQID NO :113. SEQ ID NO :115 & SEQ ID NO :
117 (ISR T H) o AERL S 77 20, 1%L e aifu i nl a2k 2 a5 24 80% .
2/090% .5 95% .20 97% B> 8% B E D 99% 2 KR A ASA [ N i /731, ik
B St 77 A, % SL R R Ab AT SR 2 K &R B EAA ASA I N i 7 2 2 R4 Ak . 7R
— B T A, O A P AR 2 IR Ak B SEQ ID NO 2101 & 108 {5 57 5. 1E
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— st I, i A AT A M 2R 2 R A SEQ 1D NO 106 f15 5 7 51 o £ — L 5L 77 3
B, BT AR PV PR SRR 2 KB S E e R B — N R AR 2 K s S T R
[0153]  fEFtese i 77 0, %Al TE FID 5246 2 Ik 2 OMP-54F28. OMP-54F28 ZHH 4%
[ SEQ 1D NO :117 2Rl 2 BRRE I R R 2 — 54 . HoAh AT O¢ OMP-54F28 (145 B n] LT
FEELFHIERATS 2011/0305695, H 2 PL5| H 75 SR N L AL, OMP-54F28 1135 [H
LR HERAFFS 2011/0305695 138 H #EFR A “54F287,

[o154]  FERELEsLjE 77 U, PT T AR KT A R nliE 246 (640 FZD8Fri. Fe) 44
TRIEERE AR Fe X 7ERELEesii 77 s, B0 —8 9 10i% Fe X O AR MIBRE A HAh 75 =X
2R, ARAEAR S T K 2948 [ e % SR PR A &5 R AR BUR & % 1 Fe 8 58 X I ] ¥ 1 52 44
Bk I AR AL B VR AIE » o G fim e 400 e e A7 39 0 i ed 28 52 982> L3S Y 5 A B o i 7
I D BAS B ADCC 5 4 kb B A BAMERO P E4H 25 1% (CDC) o % Fe X M1 AT
FEALFEAS 0 MR ECIUAR — B A S IR 1 — B 2 N R . A B S 221 Fe XK
AR (B0 m AT FZD 24K ) R/ T US2011/0305695, H R PG| A 75 ARG
AL,

[0155]  7F J& sl sl 77 IR, AT T AR R B 77 2 18 ] PR 32 A& (6] 40 FZDSFri.
Fe) BAL#y 1 uM B 5 K. 29 100nM B 5 K. £ 40nM B¢ 56 4K\ £ 20nM B 5 I 5L 2 10nM 5%
BAR RS w8 K) 52D — MWt &6, E] A 2R KR 2SS ] %
S 0 B AT AR 7 YRR o 2% SRR T AR A AT R I L D i A AR T R R R (LA
Ausubel et al, eds, 1994, Current Protocols in Molecular Biology, Vol. 1, John
Wiley&Sons, Inc., New York, - Z VL5 FH 77 REAR N N HEAL ) &

[o156]  FERLLLSL 77 =0, PT AT AR KT EF R nlE 246 (640 FZD8Fri. Fe) &
ATV AR TS A D —Fh Wnt (HD 1.2.3.4.5.6.7.8.9 8L 10 Ff Wnt) [FEHLH]. 78
e s 77 R, PP AR E D4 10% B4 20% B 02 30% B4 50%
F/D2)T5%  E /) 90 % L) 100 % FIZELE AN Wnt B—BL 2 MaE . HFE ] %
TESZARFE 406 Wnt 5 50 IR A SARSNNE RZSURFT A & 977 R\ T US
2011/0305695, H: 2 A5G| 75 SOBEAR N IE AL

[0157]1  fERELLsE 7y a0, AT T AR KT EF R nlE 246 (640 FZD8Fri. Fe) &
ZIKIBHEREUTE . E9RKEEREMAFREART RO ZEE PEC) L ZF /A
TR R IE R I A Y R R R LG R LIRS R L R -1, 3 R
¥ -1,3,6- =AM O (polyl, 3, 6-trioxane) . 24 / i T ¥ R EF LB Y. B L%
(AR RSN REY ) HERE R (n- LSRR ) - K2 8
[FTIL Y RN E b/ MR Ot B Y R O 2 ol (BanH ) 5 CAREE A%
LRRAY .. RS T, SAKEE R A AR K T (PEG) .

[o158]  FEHELL STy 77 X, %P T AR I A R PTE 24k (140 FZD8Fri. Fe)
TN EERE AR R B DL 5 N B 10 LB 24 NI LB 3 R
21 B BB DL 2 FTER B AR s 7y s, e A A2 AR BLEY) 2mg/ kg
2] 10mg/kg B &L BE KT 2 KRN, BA 2040 50 /N R 72 S T7
A, ZT A AR RS N FZD 2R Fri S5HIR (85— Z Pl Wnt &55101% Pri 45
PR By B 44 ) S A Fe X BRI VM FZD 524k, HARE T2 1% FZD AR o %
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N Fe XEJR[VAEME FZD AR HA ERBER A (BIa0/NRECKR ) R,

5. #1 -Wnt Filk
[0159] KA 515 B HAR S BE R0 Wnt HUE T IRITRE P 73 WA IR B i o AE L de s
JE77 A AT AR ITEP RIS Wnt Juik S S Z R Wnt Z ks RME S, B
Yes it 77 S, A S L S S B G TLS B E R Wnt B R IESE A . H5iZduik
AN Wnt A BEIE H Wntl.Wnt2.Wnt2b, Wnt3. Wnt3a.Wnt4.Wntba.Wnt5b., Wnt6.Wnt7a.
Wnt7b.Wnt8a.Wnt8b, Wnt9a.,Wnt9b,Wnt10a, Wnt10b . Wntll % Wnt16. 7EHEEsLifEs R,
iz s A iiia L 40— 2 b (BB E Bl =B P DU M, TLEZ PP ) Wnt
A5 Wntl. Wnt2.Wnt2b.Wnt3.Wnt3a.Wnt7a.Wnt7b.Wnt8a.Wnt8b.Wnt10a ;% Wnt10b, fF:
s 77 S, % B R (BB P =B Ph . DB Bl TLERZ FPEE ) Wnt 575 Wnt 1,
Wnt2.Wnt2b,Wnt3.Wnt3a.Wnt8a.Wnt8b.Wntl0a A& Wntl0b,
[o160]  fERLLsLil 77 T, I H T AN R W I 776 TR ) Wnt 256 BUAR RO 00 R 455 B A
Be—. S = PHECT (BUEZ ) PN Wnt 456 . /RS T7 U, 1% Wnt 45 G HUiE R
DAPUR S A FAIAE 5% EH Wntl, Wnt2, Wnt2b, Wnt3. Wnt3a. Wnt7a. Wnt7b, Wnt8a. Wnt8b.
Wnt10a B Wnt10b fi—. = = PHER LN A Wnt B tE4s &,
[o161]  AERLLLSCiti 77 20, %A T A K BI TV F 1 Wnt 855 30485 A Wnt 1) Cim %
PR IX G AR T A, ZPUA 5% SEQ 1D NO 1122 % 132 BIZ5E (fr
THEZPEEGHIZ—EE M WInt EAZH) &6, £ RSL7r T, % Wnt 8550
5 SEQ ID NO :122 AN ZE & . £ L5277 i, i Wnt 5 55045 Wntl RIZFEMR 288 £
370 NN Ao
[o162]  fERLLLSCt 77 20, AT T A K BIR TV 1 Wnt 455 PR L2 1 oM BCEAR.
23 100nM B AL £ 40nM BLEEAIN. £ 20nM BEARELZ) 10nM BCEARRIfiE = 4 K) 5Bk
Zh (Bl s R =B 2 ME U 2 R ) Wnt &55 . 25800k U, 70 52 s seit 7y =, 58
E—Fh Wnt AT HTARZIH AT Wnt 45550 LY 100nM B EEAK L £ 20nM 3 5H
IKERZ) 10nM BUEARH) K 5 12458 Wnt 456 AERELSLE T P, 1% Wnt 45 G Puik L) 40nM
O A B B S TR — o (B140 1.2.3.4 3K 5 Fh ) Wnt (I 454 Wntl, Wnt2,
Wnt2b,Wnt3.Wnt3a.Wnt7a,Wnt7b,Wnt8a.,Wnt8b,Wntl0a fz Wntl10b,
[0163]  fEFELLSLiE 77 b, A T AR KW 775 T HIHT Wnt HUAK R TGl HAKEL 1262
ik . FERELLSEAFE T, ZPUE R P FEPUAR . AR SKT T I, bR R APUABA
b . AEREELSLE 77 20, P RPUE B
[0164] AR W )40 A4 BROHCAth H0 4 1) 5 e 12 465 6 T A A0 L RN AT ART T VAR il . 1%
SRR TN AR BAT PERE I HoRZ A0 T oA A (LB Ausubel et al, eds, 1994, Current
Protocols in Molecular Biology, Vol. 1, John Wiley&Sons, Inc.,New York, H & PA5| H
T REBAR N ILAL ) .
[o165]  fERLLsLl 77 20, P T AR R W77 TP R Wnt 56 HUE RIZPUE T4 6 1 2
b —FfWnt (BRI 1.2.3.4.5.6.7.8.9 BL 10 Ff Wnt) BIFEHA. R ELSLiE 77 R, iZHiik
N ZE DL 10% FE DY) 20% B AZ) 30% B4 50% . BAL) 75% B2 90 % BLY
100 % FIZE 4G 1A Wnt 10— 3 2 Fhig Pk
[o166]  fER-LLsLil 77 T, %A T A K IR 77V 1 Wnt &5 PR d Bl ik 5 iz 2 0
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—Fh A Wnt (454G o ARSI R, % Wnt 25 & HUEIIHA Wnt 8 5% R0 — B2 FhE
WSS . TR A Wnt EACHIRS] Wntl. Wnt2, Wnt2B/13. Wnt3. Wnt3a. Wnt4. Wntba.
Wntbb. Wnt6.Wnt7a.Wnt7b.Wnt8a.Wnt8b.Wnt9a ( HiFK Wnt14) .Wnt9b ( HIFK Wnt15) .Wntl10a.
Wnt10b, Wntll JZ Wntl16. 1A FZD 324k & A O iR A (FZD1. FZD2, FZD3. FZD4. FZD5,
FZD6.FZD7.FZD8.FZD9 & FZD10) . FEHLELSLETT N, i% Wnt 455 B0 FZD4.FZD5 &
/ B FZD8 5 —BZ i Wnt (B4 Wnt3a) MI45 G . 7Rl N, Hi% Wnt 456 PuikRT
PR EF B ECA S Wnt S SIIIGEIRE DL 10% . 2B/ %) 25% B/ 24 50% . 2/ %)
75% /%) 90 % B AR /4] 95% o AEFLLESLE T I, ] Wnt SECEEE 0 FZD 455 L
& S ] Wnt {5 545 S (B0 L wnt [F 544 %) .

[o167]  FEREEESLE T S, %] T AR B 77759 5 Wnt 455 5uia ] Wnt 15 54 .
R ) A F] Wnt (5 545 3 0 Wnt 456 PR 7R 58 28 st 75 2 A ml #0 #5 B — B2 B
Wnt (15 545, (HA— 2 HHHEE H AT Wnt 055445 . 7RSSR B st =0k, #E i
FrA A Wnt B3 546 3 & m ] . AR st s7 s, #5 HHIEE Wntl, Wnt2, Wnt2b/13,
Wnt3.Wnt3a.Wnt4. Wntba. Wntbb.Wnt6.Wnt7a. Wnt7b. Wnt8a.Wnt8b.Wnt9a ( HIFR Wnt14) .
Wnt9b (FIHR Wnt15) \Wnt10a . Wnt10b Wntl1l & Wnt16 [{)—BZ Pl Wnt FI15 T 3 REMH.
7EHEEe S 77 A, A Wnt (5545 5 2 H Wntl., Wnt2. Wnt3. Wnt3a. Wnt7a. Wnt7b
K/ B Wnt10b 55463, AR iE 77 A, ZPUEIIHIFEH (27> )Wntl1.Wnt3a.Wnt7b
S Wnt10b f{5 546 5o AE45m St 77 S0 PRI #E B (2D) Wnt3a G 5% T, 18
FELesTiE 77 R, BHiZ Wnt 25 A5 AR (5 A 6 B Wnt {5 548 S| R0 % Wnt 15
SIS EEDLA10% . FEDL 25% B4 50% B A 5% B DL 00 % B E /DX 95% .
FER BB S 7 T, AR I Wnt 5545 5 R A Wnt 59465,

[0168]  FH-T-Ull5E Wnt 454 Pk S B HH] Wnt 13 545 S B0TE AR P9 S ARSI 58 2R 3% 808
Be 2R Uk, AT A DAAH Oy B R 0 5Ol 2 B A R 1A TR T B AR AR B L Wnt (R 5 A& =
&, KA EA 240 TCF 456 4511805 T K RIOGE MR & R (1) TCF/Luc #) & #ik
(Gazit et al., 1999, Oncogene 18 :5959-66) . 7E—BLZ Fh Wnt (4540 FH 4% Y 40 i 1A BY
FH Wnt 2155 35 R0 Wnt) 127E B 1% Wnt &5 S5 HUEEAER K Wnt (S SESERE L
ZWnt S EPUEFAER G SR EE. BT TCF/Luc k& FIMEZ 4L, Wnt 454 bk
( BUFEIEHA ) XA Wnt {5545 SR ] TAR SN BE AR P #E BN S PUERS B - &3
E AR R A BRI LI E , 0 c-mye (He et al., 1998, Science, 281 :1509-12) .
IR E A DI (Tetsu et al., 1999, Nature, 398 :422-6) ;% / B 4iEiEE A (Gradl et
al. 1999, Mol. Cell Biol., 19 :5576-87) . fEHLLELSLjETT T, FUARXT Wnt {5 5% TS0
7R A] BEHE FH I & iZ 3484 Dishevelled—1. Dishevelled-2. Dishevelled-3. LRP5. LRP6 }%
/ BY B - FERN g IR IR A IR A IR s MR A T

[o169]  FERLLLSLE 77 A, P T AR R TIEF I Wint G EPlEEA B2 M T
JOF s FOV A1 A 225 P 3 0 e T 00 R A S 982D TR P IR T A M ) A DAY D i P 4y
AR 1 ot R A T ST A 2 P T IR AR K VS R A PR 3 e R T B PR 4 R AT T L
TZE PR 3 A e 3 R A P20 43 A e A P 2 TR 28 TR A 48 P 73 e e 4 L 2 7 B8k
DAFE o

[o170]  FERELESLE 77 A, v] T AR R BT F 1) Wnt 455 HuARRe 0 fh 228 P 4300 i
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AR R SE T I, 1% Wnt &5 SR AT AR R s ) A e AR (i
TE PR AR /N SRR e/ BT s AR P ) o

[0171]  FEbEdesii 77 s, vl T AR B 515 FR I Wnt 45 & uikre Jsk b i 22 g 43 1 i
Jo IR R AR M o AR SRS Ty SR AT T SR A S /)N B e A AR A 2 gk /D
AL B8 T4 L R 28 PN A e g e e AR T . FE SRR B st T 3R, A PR o A TR TR
T4 i B B BT R e ) A A =S VA TS A5 2 50 5.4 100 £ B
1000 £ . 78 HE L ST 77 7, 96 20 M () B0 S BOM 2 ok 2> 22 34 ER A8 FH ) A7 A 28 g R i s e
RIS W 5T o A DAH P PR 1) 5 88 X8 DA s it o e 4t e ) 0 = B 8 sk 2 1 Ath i 461

67 A WA AN E BR A S WO 2008/042236. 35 L Al i A5 2008/0064049 K 3E[H
LR HTERAF T 2008/0178305, 1% 5545 H LAGI F 77 BRI BEAL .

[0172]  FERLLesti sy s, ] H T AR LS E Wnt 4 5508 T/D R B AREL
MNER BB E L) 5 /N B DL 10 N E DY) 24 N EADL 3R EDY 1 RE
VY2 RIREIR . AESR ST I, % Wint A PUA R T/ R BRI A H
ALY 5N E DY 10 N E DY 24 N E DY 3 R VEADY LR EE DY 2
BT  JARY ToG (flf 1gG1 BY 1gG2) Hik.

[0173]  FERELes 77 b, n] T AR B 7515 T Wnt SUiE REE T PEHF RN Wnt 19
WUEEFEPUA . XU RPEBUA R TR R IR I G A B0 RIS F RN B . 78— 5L
7R, 1R ST Wnt FUARER R ESEAHFEL Wnt WIAFERSL. 78 5 — 277 50,
AU TS Wnt PUIARE R R R Wnt WEZEAF Wnt BRI RERAL

[0174] S 4b, fERL L m] (R B 1) St 77 s, vl AT 29 & B (9 77 V23 B 30 Wnt BUARAS 2
BURE TP

[0175]  FEREdesii 77 s, nf T A R B 7595 AR 3T Wnt BUi2 e Je itk o 7EdEdesr
77 I, PR TS I — B NSRS G AL & REES SR — B2 Bl A Wnt . ££
S SETE T X, R I PUA PR S S Re S — S S B (BEZ ) A
Wnt 455 .

[0176]1 WA TARKAKTTIEF KB Wnt Il RER T EFr L AFH5 WO 2011/088127,
H ARG 77 RN

6. Ui S I 2%

[01771 " TAKRHABITEFRIBUE (B3 FZD A3t Wnt $iid ) ml#s i 8UR O %0
(ATARDE 7 VAR . 2 S B HUAR AT R FATART AN 7 1A %% . 2 i R BUR RFE H £ Ik
FNBUR I RES ZAE PR (24 B AKEAEA BEEASE) 23Y
(B S R B /B P5E ) LB 7%, 1S S P i n] AT BOE Pk B FLIRE DU #8 2
(KLH) « 175 85 (1 2 L0 2 IO B EK R R 57 (Flinse s se 4 IR IR A&
ez w1 . ARG B4 % [ sh P I IR K B R BRI AR 1% % i b drik .
WACBR A LR B R, (31t L3S , 8 Lo v TG R B A T o 4 2 v B i AA il AR a2 U B A
J7 ik B LG SR K AliAk , %S T AR SR M E T S AR M A LK BT
[0178]  BRod [ Huo A mf 1) 44 52 980 77 2l &, W W% 28 T Kohler and Milstein(1975)
Nature 256 :495 FTHEIAE . (KRR T IE RGN R G REALE M mE T s
R TTIE A, DATE R LA B AR s S G R R R S A AR . I A R R A A
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G, ARSI SE, M A R A 0 S TR A 0 R 2 R 5 T 2 i RE R 40 AR A
G, LU B8 AT 5 R Bl 10 Ik C 40 0 A i R 4 B 0 I R RS T A . & S Die s e
T AR A S G ES (B AU P e U E (RTA) 4 S )2 R BN E  (ELISA)) JE
J& » A B S MRS B0 T BB I B v R A 1) 2 S8 R ] M FE AR AR DT VR T AR A R 57 A
(Goding, Monoclonal Antibodies :Principles and Practice, Academic Press, 1986) , &Y,
TENDIEAR P LUK R S o 2 55 va B AR R AT Bk i 4 22 v B BRI TV H i RE
FrEETUE KRR AL .

[0179]  S4b, B pa R HUAR R AT 38 B LA 55 4, 816, 567 = ik (1) 526 DNA J72: 41146« 4
el B B R A ) 22 R R 2 ) RSGEPA B 4TI B ST AL 0 5 AR e # B RT-PCR AT I S H
B2 51 LARs e VR 8 A i B AR ) B B SR B I R IR 1255 2 i B R P 91 3 M L
ARWTE o« 1%L B i B B SRR ) 2 12 B B R 08 M R IA A 2B R & 5
e 2 JGUAR AN A oy Bkt A 1)1 40 i a0 KT 1 (. coli) 4R 2 N%E COS 4., i
[ BRUR S (CHO) 2 M Bl 8ed A M0 J , 1227 A M A il B v B AR o [RIRE|E, Pirk M pir )
HHH v B AR BRAR 9 R BRI G0 SCRR BT s B 3R AR AR YRR K] CDR ) R TR A4 B s B
5 (McCafferty et al., 1990, Nature, 348 :552-554.Clackson et al., 1991, Nature, 352 :
624-628 & Marks et al., 1991, J.Mol. Biol., 222 :581-597) ,

[0180]  Zwhth B v [ HUAK ) 22 K% H IR W] 3t — A0 DL 2 Bb AN [R] 77 2% A B 20 DNA i ARAZ i, A
A RAT E PR PR . A RSl T T, 490 0 /) BB v B A4 ) R A R RE I 1ELE A5
I8 1) AT A T N AR R 12 2 DB LA Rl ik & A, B 2) DA S Bk aE B 20 IREBAR DA
A REL ST . AR BesKt T TN, IS E E X R A R BURE DA AR BT AR I B v R A
AR P B o AIAR X IR E Al B (R 5 5 SR AR T il AT A FH T DI04 5 v B 470448 ) 4 S P SR

"
T

[o181]  7E— L85yl 77 i, i m] T AR K 77 ik i B S s R g R AL ik . A3
Be s 7 P RS PR &R TR YT BT DA 25357 = NI B4R PR & HAMA (A7t
AINRIUE ) RN o AJEALHUAR TR Z 0 A 2 P R & o AR ES ] L PR 1) S e
773, A T AR B B 7V T B AR RN B4

[0182] A B A& W R F 2 4038 O 0 1 22 M R B4 1 4% o A RHE B bm B0 B0 5L B 4
M B A AL N B b B A M R T AR A S AR A BORT A AN AR S (L T Cole
et al.,Monoclonal Antibodies and Cancer Therapy,Alan R.Liss,p.77(1985) ;
Boemer et al., 1991, J. Immunol., 147 (1) :86-95 ;and U.S.Patent 5, 750, 373), [F]
FEHE, 2% N PR T B W B AR, LA R B AR SR I8 N Bk, 4] 0 T Vaughan et
al., 1996, Nat. Biotech. , 14 :309-314, Sheets et al., 1998, Proc.Nat’ 1. Acad. Sci., 95 :
6157-6162, Hoogenboom and Winter, 1991, J. Mol.Biol., 227 :381,and Marks et
al., 1991, J. Mol. Biol. , 222 :581 H i, Az i S AT FHHuA4 Wi B A4 PR B R R A T35 [E
* F| 58 5, 969, 108.6, 172, 197.5, 885, 793.6, 521, 404.6, 544, 731.6, 555, 313.6, 582, 915,
6, 593, 081.6, 300, 064.6, 653, 068.6, 706, 484 ;. 7,264, 963 5, Jx Rothe et al., 2007, J.
Mol.Bio., doi :10. 1016/ j. jmb. 2007. 12. 018 ( 3Lk LAG| F 77 sRARAR G N BEAL ) o SERITE
FR RS N B DS (Marks et al., 1992, Bio/Technologyl0 :779-783, LL5| H] 75 :#
RGN ) FAZ U A0 BT B4 B DA B sg AR A A4S
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[0183]  AVSALIIAR IR AT T4 5 A S % 2R a1 A5k DR R () 6 L DR/ ) B 1 46, J L AEBh 42
o ST BE A R N PO T AN A B VR S Z Bk o R TT VR R T 3R M B A5 5, 545, 807,
5, 545, 806.5, 569, 825.5, 625, 126.5, 633, 425 Jz 5,661, 016 5 b .

[0184]  7EFLLLsLyf 77 : o, WA T AR K IR T5 L T B HAR R 45 e RN G il 324K BN
Wnt 22 K B XURR FE TR o XURp e PESUAR R AT e R R L 4 6 2 /D R AN RO B A4
AR AL T A R 73 5P (i 3] BN A2 AR B R N Wnt 22 IK) 306 T A
[l 7 b o XU PSR R 9 58 B HURBAR B

[0185]  Fi4h, ERE e m] fitae #6977 0, m] H TR A B B oA A 2 XUp S MRS AA
[o186]  7EIELLSLiE Ty I, Al F T A K R BuA e B e e E o 28R U, 70 R LeSEi 77
2, FUA TS 0 — B2 PR 455 B 1 5 & R B4 S RN FZD 32 AR BUH F A
Wnt 2k, ERLLSE T, A R TUAR RS & S — = = B (BE
%) P NG ZARBA Wint Z K455

[o187]  7EFELLsLyf 77 A, WA T A K IR 7 ik AR 2 ok i B fivik i Botx T
A PUAAT] DG IR IR 2 E . 2 AEOR AR T AR T B RS L, R B
FEHTEFEREAKEEN (B0 Morimoto et al., 1993, Journal of Biochemical
and Biophysical Methods 24 :107-117 ;Brennan et al, 1985, Science, 229 :81) ., {31t
ST R, Pilk TR RAE A4 . Fab. Fv }2 scFv Hidk F B B m] 28 K W i B H Al 1
F- 40 M A RIE o ik, PR ROV K B AR X L B SRR R BN AT B 0 E e P Ag
Wik TR P 7 W5 o U BT R] gl a3 [ B RS 5, 641, 870 5 BTk R 444, Hnl oy
R P PEEOSURE S e TR T AR W B 77 kb ) SR RE AR R] s o 35 [ 4R 38 4, 946, 778
TR . BRAL, AR TV DL AL VR RIS RO U0 FZD BZAKEL Wnt 2 IR EAT BT
B MR RGBT R Fab By BE) Fab 2635 1% (Huse, et al., Science 246 :1275-1281(1989)) .
FUAR  BOAT#E HAZ SR A E AR A il AFHEANR T « (a) #5H B & A B IiE s e
FRI F (ab”) 2 Jy B+ (b) 5 HHI/D F(ab”) 2 fy BRHIRUBR BT A2 ) Fab 7B (¢) 5 HHDAR
JRHE S8 R A AL B BUAR 73 B A i) Fab B s & (D Fv v BEe He T AR gk i B
BB AFEARN G TR 5 W

[o188] 34N UL LAFUAK Fr BOR Ui TR Y A2 AR M B A4 LASE I i 1L 75 2 38 . BT
AT A4 b B 0 2 DX AR AR AN N RO 32 AR 45 6 R 2B ARy B Pl B, B
H R IZ R AL NN IRAREE IR 5 A IR PR 25 5 A4 A BRI A I B P ) & (437 4K FH DNA B
R R ) TB R

[o180]  7EHELLsLf 77 A, W A T A K R 77 ik b B L e 3L BEf Ak . il LR St
W 2 AN IR BB AL R o ISP TR T 451 G A 2 4 LAAE Tk B0 4 iy
Pt (RE LR 4,676,980 5 ) . FHERNZEIUER R M-S E QR TTET
PRGN 2%, B IZ L R ST ER R 77100 2800 SR i, e 55 2% PR F XU A8 6 J 2 BSGHE FH T
B IRBE N AR RS o D38 b B I AR5 2 ) S 49060, 5 0z B 0 S R Ak —4- SR T
{8

[0190]  ZAUB CANAI R AE IE Fe XA P HOM AN D B8 o 2841 K UL, MA R CL B S ik 45
EIEHZAME R Gt o AMATE AT 40 Mo SR AR 1 T8 224 A i b oy B AMATE AL TR
BUK R N, BI85 ARG BRMEA % oh, SUABRIE T2 AR ] 2 H Fe X 54 ss
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G ¥ HPUE 1 Fe B2 Fe X 541 11 Fe 324k (FeR) 46 . AL Fe 32 48%)
AR PR R A R 5 e, B HE 1eG(y 5248 ) . IgE(e 24k )| IgA(a 324k ) J IgM(n
AR o PUARS YR L Fe 2484 &5 R 2 s 2 H 2 R AEY) B, B4R A
IHA BB TR GG S REEAY . HATFARAWETAEE KA (FRoNBUE
R 4 A 12 4 B3 PR B ADCC) R TBUR A8 A o1 IR G 5 A8 S 4 il S % 33Kk 2 1 I A ko
[o191]  FERELESLiE 77 A, ] T AR R TTEF H) Wnt #3071 208 (Biik L8l
PESZARE Fe) $RAOLUR 12 R ThRE, RS2 M i 3% T 2 PRI AETE M . 2501k U, BIBRE A
T (2 R RARBHAR T ) 8 5E X 4540 18] R Jsk DG IR sh A N 34K 5 Fe 24k 45
B FE SRR e A7 o 7R ARG Bl P ABURIE E X P] B R AMA L A, PRI D SR BT AN
B MU MLIE Y 3 B SRR R 45 G o RHE T X LA A U m 4 FH T30 B AU S 425 B SR M 45
P T0 DA SR VR 47 » DR I I e e P B SR 0 1k o RIS |, XHE 2 X &4 ] 5
Sy A FZAUR R AR N 5 8 i A B LR AT .

[o192]  FEREECSCE 77 P, FT AT AR KB TTEF RS Fe XB Wnt #5512 0k (Hiik
FAE AR S AR T Fe) ARA—BZ MR DIRe. #lanfr— e st 7y S, 12 kAR
OB AR PEAH H P A 5 % (ADCC) V& PE B/ B BAMA R R4 e 23 7% (CDO) & . 7E
HLe sz 7 A, Z 2 WA Fo 2k K/ BAMER 7456 . AR s 7y i, s A
AR DiRe.

[0193] AR EHIR G T S i SLAAIG 3t , 1% S )% LB 60 5 5 40 M 25 M L BE ) Wnt 5
Ut Z BE (BIndt FZD Kb Wnt Judk ) o 40 s MR Ak S ia 7 f) AR Kl ) s2 2 (49
WA G EE Y B YRR S PR R B B R PRI A &R (RIS AR BEY )
S5 AT AR RGZ G )% R BE AL SR T R R G0 R GRS (methotrexate) MG 155
2 (adriamycin) . £ Zzth 2 (doxorubicin) « V£ == (melphalan) . 22245 % C(mitomycin
O AR TEE (chlorambucil) \IEE# & (daunorubicin) B{HAMSE A A4 AT H K
RS R R AEN AR ARSE R A AR ES AR B NS R AR
FREE R A BE ML E R R (abrin) A 8. 35002 (modeccin) A 8. a — RIEIE (sarcin) il
Hi (Aleurites fordii) A ATTZE (dianthin) FA.FEMEFE (Phytolaca americana)
HH A (PAPI. PAPIT J PAP-S) .74 /R (momordica charantia) #1451, 7582 (curcin) 2
& (crotin) JJEREL (saponaria officinalis) ##157). AR (gelonin) £ ZIKE
(mitogellin) . AR M BE 2 (restrictocin) .MyE % (phenomycin) .t i% % % (enomycin)
JHi A% (trichothecene) o 2B A A AT T A2 BRSO SEHE AU HTAA, A0 HE *“Bi
PP G TY 2 Re o B 40 25 1 SR K0 SR R4 R R FH 25 R OOUR REME B AR A 7 4%, 491
W1 N- BRI 2 AL -3- (2- mbng —HRAX) TAERES (SPDP) MR R T 4e (IT) MV i B T 1)
ME R AT AEY) (T P ~F S HCL) S TEER R E BESATAEY (B /R Bt
HIWEW % ) EEIXUE BESEATAEY) (W ) BUEEAL & (I (6 — 16 52K
B O ) WEAEATAEY (EmA - (R - BEEORFGA ) - 2 2% RERE (1F
a2, 6- —REIR R IORE ) AXUETERAEY) (0 1, 5- 2 -2, 4- A ) o ARKIIR
A PUE S —BEZ M/ N PR R, ZEERE N RAEE R (calicheamicin) .
HFEIEK (maytansinoids) . Jr H K (trichothene) .CC1065 & B A R IE ML ZLEH R
IfTEYD .
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[0194]  JLHEHUIA R B AN AN R B A o S BRI TR FH T 051 G e G 4 i LA
AEFTAR 0 i bR EE (SERELRIEE 4,676,980 5 ) o HEFNZZSHAT R A CAIH A R E
H A TTETARS M &, AR IZ L RS 7% o 281Kk Ui, S 55 2 PR B A8
e [ L BIGHS FH T RGBSR o0 LA AL o i It B IR IR 3k 22 k7 S 491) B, 8 I S R i B 2k S R
HE —4- AT WIEIRES .

[0195] it 3R4F n] I &, Al T A KW 77355 ) Wnt 555055 2 ik (41 aniid f
AEVESZAR ) AT TARAT— PP ALHE (RIS L5udy ) sBEEBEE . 4k, %2 Ikm] LA
AEHBPIEL “ R LM (naked) ” B AFH . 78 FE L sLiE 77 20, 1Z 2 IR n] DLAELHT R
A A5 FH A AN A B8 R SR BT A ATL 1], 0, 5 A A OB 40 e 55 P8 (CDC) S oA < st 1 240 Jf 75
PE (ADCC) , A RGP AML . A — 2852 77 30, 1% 20 IR AT M FIAEART ) D JA R ) 2 6 59 B
Ej:%?%/j_‘—\“]z u%ﬁ&%ﬂ.,rﬁﬁ{j%;ﬂiﬁ?}ﬁ’ ‘l%ﬂl] QOY\125I \1311 \1231 \Hlln\l%Rh\15SSm\67Cu\67Ga\166HO\
LR % Ro. FESCSTHE TSR, AL AU L A 2 2R A S
A Wnt FEHUR 2 0K, 1 R ZERS (methotrexate) M L& R (adriamycin) J#RES
P eE . Hoh st 77 S-S 55 AR R ILVER Wnt 550502 Ik, 195 20 B R
BEH (ricin) BUAMRFER. NHARSEHETT R, 1% Wnt 755050 2 I8 7] 5 HAR 5205 PR
W (iR B B ) 6, For iz e it 73 —-5 e 40 e S S S 4 v o T 4B eSS & o
PR AT AL BT BRI Wnt FEH00) 2 IO BT Bl 22 P 25 e g 1R 8 2 B o3 10 L A e
BT (B 2y VA BRI AR ) Ao B 0 o R T AR B R USR5 AT AR
AL B4 8 g i e

[0196] %2 IR AU A] i 4800 DAL IE S HE i & A A 2 Ay Me 22 22 o %550
A A AT 3 3% B VR A I L AR S R BOR A . 2 S AR AR TR B B iz s A
FFATATAE T A RIS o X258 F B 7348 P] WL Remington” s Pharmaceutical
Sciences, 20th ed.,Mack Publishing Co., Easton, PA(2000) .

[0197]  Hid & H T ATA R B AR KB R G . KRG RN, Ry H
P& % AU T /K PERR B, w8 AR R . 72— 2 stiie 77 N, R W AR
25 Bl sz B4 s B AW . Z8URME RN GBI Z R AW / &
3R 2 T A 0 yT IR 28 18 Soa e a7 B i o) & i BRI 8] L 0 85 F 7K
il BBV B HAD S FE IR SR L T AR SR A . AT AE AL B0 Rk T s 3% T Ao X (ED#s
HIZIE 2% , BUHE HHVE S BT, B — 28 A6 Dk 2 I B Ol e 18 e 42 ) AT A IF
Mg A B UE . & 4KEEREMEFBHART RS —fE PEC) L/ A
THEERIL R R R A YR RN R O R S TR 5 -1, 3- S EEREE.
B -1, 3, 6- ZHRI O LM /T 6 ZREFILRY R EER (A e Fondt R ekE
ALY R R (n- SJR AN iR ) - 58 & 8 I8 EE R ondL B R A e /
W O RA A Z onlE (BlnH ) R O ARG . RO R
1 LA G s, DR HAE K ARE

[o198] WA TARK I ITVET I 722 2 Ik (B A4k S T vaPESZAA ) AT FHiZ U8 O AN
[RAEARTIE 2 T VAR e X5 TR N B S A i I T7 14 28 S A b 3 89 22 IR P 21 1) DNA 7
T B ARG A0 TE £ RIBZFIF A &) . /L — s 77U, DNA 7R3 RAH EAH A
L, S H 7 B BGOSR 1 B A B B B Y DNA JP 3. AR SR, 27 71 ]
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FE HHOE s R AT AT USRI (R DRSS . WGl B0 Zoeller et al.,Proc.Nat’ 1.
Acad. Sci. USA81 :5662-5066 (1984) 3 [+ F|ZE 4, 588, 585 5,

[0199]  7F-— L5 77 IN A, 4 5 JE6 D6 R 1Y) 22 IR 1) DNA JT7 31 o] # HH AL 27 A 1R 5 7%
HIREG KA EN. ZEFEZER TR Z R 2 K2 2L R T 7%, FRiE# i
ARG BB A 2 IR TE AN B R A R b . ARAETTVATTAE T A R 4
IR B2 IR S 2 BT 5 25015k UL, 58 4 2 B 1R 7 71 w4 A T 4 el 12 IR
(back-translated gene). F34h, ]G R & gibd 4 0 1 HIHR € 2 IR B0 A% 5 B2 7 51 1 DNA
R B, 2GS Z a2 IR R4 /N B AR B IR P A R R 1 . I FE
HRIEFAE 57 B 3" B AT BA S

[0200] —ZHHAE (GG E R R EHARTTIER ) 12 9mb RO I Rr i 4 1 2 1K
() 22 1% 5 TR T P TR AR N R IE B JF PR E M e & A % A i T i dE RIS I
FKIKEHT ] W YA T FE HAZ B IR 2 7 R B e A & T & a8 T W RISAEYE T2
JRAESE o WZAURFTT N E AL, R T AETE £ R MR IE = A R i FE R, 1 3 DR 4]
ERAEVETE AR 10 8 AR R 1E 5 P H D Re 14 1 % 51 SO R Is 456 7 771

[0201]  FERELESLE 77 A, EEAH IR AL R T9 15 &3R8 Wnt F5HUA 2 06 (Blmdiik
BTV TESZAR ) o B SRINEAR ] B I ) DNA g da 4k, H B 5k 2 5 SRl 3 1 AL
A A MR I SR AL B R £ IR B A RSP B cDNA AT4E P DNA B, 12 553 2 4 s Bl Rl 3R i
T RIE A A Y R R R R R BB E A IYINAS (D) T
HE R 2Rk o B T R R S PR A, 6 e R B FEIG R, (2) EREE SR mRNA AR S
FEERCE A RS EBEIRETA,  (3) & Y S BB R B R Z b R B, R TR
ZEEE A TR E T TR DS S @ HERE SR T TE EAE IR
KA R EAARHER PRI AT RSN o 24 DNA XA b2 [B) 2R D B P AH OCRY, 18 55 &R
Al AR . 281K UL, 15 5 IR0 DNA (38 RT3 P81 ) &R AT HERAE i 22 IR Y DNA, 25
Wik NS 5% 2 IR AT s J8 3 R PTERAE TR R g0 7 31, 2 HAs Bz r o (R
K BUZ RGO R T AR MR g ), 5 AT B RN T R B R & T R
FiE RGN A H AL FE 1 32 40 AT A A - i 2 B PR B AR AT 7 1. B, Y
HAE AR R T LU FELIE 7 YA AENFRIL, KAl 5 N o R A R kAL . WAtk fa
AT B P 5 i A Tk 1 B & A iR U1 DUR LR 24 =1

[0202]  RiIEFEHT I L FIABAEFNIE PG BT 18 FkFE . 2R IETE £/ 8iidd
AR AT T B fE £ RIS BRG] 208 5 B SV40. R FLSk I i 2 I =5
Je 540 M B R AR TR R B R Bk . AT T 40T 1A 3 R IR B AR O B 40 B R
Bl 3 ORI E R sURL (45 pCR 1. pBR322. pMBY A AR SR HIATAEM ), ) 2 1 FI0 R
RIBAE ML3 S Z2 IR DNA BETR AR o

[0203] AT 338 Wnt FE5HU7 2 06 (Bl iR s nl i 524k ) 1938 978 £ i A2 1
YA N R R A AR R ARER R E R R AR A 5 IR T
ol 2 IR A AL, B0 KA E (B, coli) BUMFE (bacilli). @&k FAZ 40 M E4E a0
T ATIA P LR IR IR A R . AT RRE IR R AR . T AT
L T T RE B A % E SPL Bl A A M T e T O 2 e B I R IR AR R IA T Pouwels et
al. (Cloning Vectors :ALaboratory Manual, Elsevier, N. Y., 1985) , HAHI<#B /R LASI H 77
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RPN AL . A REAFAER (BFESURAER) T7ERBSME BRILT- 63 E LR A F
5 2008/0187954 . F [ L F 5 6, 413, 746 }% 6, 660, 501 5 &% HFr L F] A H5 W004009823,
XL SR LA G| 7 OB AR N B AL
[0204] PP FLANVIE B RANN R R AP nl A R R A IRE B E A TS
W2 e v 3R 0K EE 40 B 1 AT A SE e, TR DI SE B M 0T IE T B S e H 4T
BeTE. W URIN AL TE E AN RSEHEFEH Gluzman (Cel123 2175, 1981) BTk (4 41
M COS-7 F, Jo HiAh G818 & M BAA A M &, RG] a0 L 4. C127.3T3, F [H 4 bR JP
(CHO) \HeLa Jz BHK 4} R . WAL BAR T OS5 B A (R b S 5Tk
FIS WL RARE (008 1 B 3 o, S HiAh 57 B 37 MR AR )P 5] ) &5 537 4E
FIRIT A (Wb B RRAR S A0 i R MR BRA AT ra BB (L s e 32 i, e s 4 1B )7
) o FTAE R BANM A A Bl S Y 1 B AL AT DO B (baculovirus) RS R H Luckow A
Summers [H]fi (Bio/Technology6 :47 (1988)) .
[0205]  PHEZHEAL B e 32 A4 R H) B B AT ARIE AT AT & S 7 vk aiqb . SRR HE T IR AEE )2
B OB 22 e SR PE BORSEREJENT ) B0 22 B VA A B )R (AT Hofh T B2 1
BRI A . SERIPERR SR 7S AR & 2P R 45 G S5 M I B4 27 31 (influenza
coat sequence) MAWEH K —S— Ll n] 4 742 22 1% 85 (0T A SO V6 HH 8 i 0 Y o
BRI S 2. &0 B E B8] R 0 A KR R REIER & x A EEARATY)
AR
[0206]  ZS5 K Ui, YR [ i B B R B R R A RGN G nT R A A & A sk 4
TEREAR AT IR , B an i HI B 25 B (Amicon) B B#H (Millipore) Pellicon #Eidyi¥ #py ik
Yii o TEMRYE IR G GIRARRU ] B0 223 M A4k FE M o« B TR B B 2 it g 491
HA = A O (DEAR) @i B A IR B iT o %A AT O A i VRS W i 5%
Wi A4 R B H T & A mRaAtb 26 . 5a0, il RS A0 HP . YRS+
AW R B R TR S R B R A AN R VA S o B S A8 I K 1 RP-HPLC A i (46l
W HA S T B A R I A R ) 2 — B P A s ORI E AT (RP-HPLC) DB m] 4
SEAT, AgE— DAt Wnt #5504 2 K (B bR sl 248 ) o RIA R — LB B ikl
PRV A 75 m B S DUR LI PR B B .
[0207]  T-4NEE 5% o A ™ I B 4 G5 A mT 4 o0 8, 6 s ] 1 40 B T B ) 20 2R, e
AT =B R YE 0 KB T # SO /NEERR E TP ER . SRR Z AT (HPLC) ml g i
T & aifh DR, TR I8 4 8 IR AE P4 it m] s B AT 77 (8 75 VAR, L4574 TR
FE R EA B8 U ¥ AT UBR RO RE B0 A0 P 400 B v A 9
[0208]  iZAUH CANRIH T 4i4k Wnt F55UH 2 0k (BaiEsnl a2 g ) o715 J a4
B 0% L T-25 [ 4R A FFS 2008/0312425.2008/0177048 K 2009/0187005 1 Bk -, &3
Wk A5 77 sUB AR g\ 4

7. A EY)
[0209]  Wnt 3EPUHIZ ML (GRS B nT VS PRS2 44 ) AT s HH 12 00 O AT 3 > 75 VA4
W R EZHEY) . RS A, ZEAAEMESTEA L2 M8k, =R
HAWT N o B 0 R 2 2 A e A A S VR TT R R R A AR B i
[0210]  7F Jt 8k szt 7 20 A, i 55 R R B 4L A 4 2R 10 Wnt #5 BRI (B o4 FZD B
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YR BURT VA TR FZD 324k ) 5 R 25 b a] 832 i Bie () a0 R ) ) il 2% DAL i 47
M i A (Remington, The Science and Practice of Pharmacy 20th Edition Mack
Publishing, 2000) o & KR 25 BRI HE532 BB A5 A R T 65 PR i v o g 1
FYRR IR 55 S HARA B < $hidf an &AL s Ul AR Husk M S BRI B ) (5
A\ TR R S S R UG SR R S QR T B R ek
X8 R FR R B IS v G o) 8 R FR R R IR O R O R IR AT J L L (R OR My R OB 3- K
B K BV ) AR FEZAK (Bl T4 10 Ma MR E) (& EfgniiEaEn. v
WL JE BREE A 5 oR K B B T 3R ) B e i s 2l B IR v A H 2 R B e B R
KRNI  AH 24 TR K BRSOV R < B /KA 0 T B L UG | ] 260 W H 8 MR B0 SR
B NVE G0 EDTA HE S8 QN Re i L H B B M M B AU BT 5 SR A AT g A <R
BEY (FlmsrEamEaY ) s LRS- S vE M 7w TWEEN B & —B% (PEG) .
[0211]  FEREEESCE 77 P, SR AGH AWM R AR TR AR BNt 77, 2R
AW REE T T

[0212]  AREWHEZGAGY ] DHEATRERN T RE /M5 7. TR (F
WHT 2R AR PIE L BT ) WA WA VE LR FUE BRG] R R
W55 25 75 B AR 1) 22 i (90 B3 FH R N B0 A SR BR U 55 ), 0 RS HSE & 2 VB
BN RELAEERT) & BEEL BT AT A B T IR BT A
B BN (BIRrFHEREN SO ER ) S,

[0213]  ZIGITHIFI T 2 AR R SRS 7R AL B 5 R 7R Uk K
AR K P B R B B T Ok AR L I B E R T BOH T3 HR AR T 18
Ao FERESHEYIE WA A, ZE LIRS REEGEGIRG . RG] 7 s
FERKVER  FLRE N L (LA 5 B R IR IR IR B L B IR — A B S AR AR R ) (45
K ) RE, LIRS A AR K WS iR G BOLSE R MR 25 T2 1 Eh 1
AR RGBS o AR TGS YR ER 2R R AL E TR . 0B Bl
GV RS R 2B B e Hopt 77 30E & DR SR I A KA AU AL . 2840k
Ui, FRIBALR A B HAM R BB AN TH G S ob, &P R s T LU 2 5 7
I 2 FORHRGUI A, LA Z N 8 R4 52 B o B B B IR RS T8 . 2 M st T 4 T 1%
Wit E BT 2 Y S 2 M IR G R SR G IR 5 a0 HRUES | B e SR IR A 4E R )
MR G o

[0214]  Wnt $5FU5 (F10HT FZD FURBLAIVEPE FZD 324K ) JRAI B TR &b . 125
Tl 5 Z3 5 RG2S AR B R 7 T 2R A ALl &, 0 43 ) T IR AR 25 Wik ik &4 (g
HE PR « B R LA TR K TR S oK i e ) BT B LA 158 R R 4 4 R B
PR B R (3 T IR S ) ki %E, 10 Remington, The Science and Practice of
Pharmacy, 20th Ed. Mack Publishing(2000) ik,

[0215]  FERELLSLE T b, R 25 AR S IR BURE A1 Wnt #5507 (Hlandt FZD sk
YA VAE FZD 5244 ) (Epstein, et al., 1985, Proc. Natl. Acad. Sci. USA82 :3688 ;Hwang, et
al., 1980, Proc. Natl. Acad. Sci. USA77 :4030 ; )z U. S. Patent 4, 485, 045 }% 4, 544, 545) . 1§
IR 2E K e ik R4 e T35 [ £ )5 5, 013, 556 5. — g B4k n] F| A AH 28 & DL
B Tl MBI HE AR AL 6 B ) PEG— T AR PERE JE I8t £ B (PEG-PE) BIFE Al &R, JEm ik
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B 50 I 8 5 SCFLAR R /INFDE I DA 7= A LA Bk LR RO R BT 44
[0216]  BhAhm] il £ SRR o 2R il 3R 10000 22 SE A 68 25 A i B A 0 [ A B K 1 3R A
MR w AR, 2R R EIRN R AL (B EE bk 3 ) o SRR AR I S A0 4
RlgKER (EWER - ROHE - FERKRE) 3R OmEE) KB (FELRHE
3,773,919 5 ) \L- RAMR I 7 L3 -L- BB RSB AT BRI LM — B8 LIRS
A AR LI — BRI S8 10 LUPRON DEPOT T™M( FHELER — 2. BRI K FE IR = 15
Highk (leuprolideacetate) BTl BGIITESI LK) L BEME L8 7 T BRIE S 58 -D-(-) -3- 82T
1

SEJita 451
[0217] N 1 fiff b A Pl oA 1) St 451) A SE it 77 AN B U B S Y 11 B R, & Bt T 48 SR 142
TR B ARG Z AU BB AR 2 B B g N AR FRE R RS M S5 YE A

S 1

TEEE La HAIE ARG 50 H #0248 A 73 TRl I8 X OMP—18R5 J b
[0218] £ OMP-18R5 At FZD Fi A4 T W 3t S o fif g v A8 1) 585 — HRIlm PR 38 v, =44 5 1
Pz it 22 R HAh YR T I AR A28 PR 4 0 e o 26 DL A R TEAIG SR =1 OMP—18R5 1 Ay 55— 5]
1BIT . BT =4 73 b AR I K AR E e o, RO DUISGR = L 52— 77 OMP-18R5 76
J7, A]RE R AR S P o3 WA TR B A SN T R, B HE B S A U KRNI & P o il
I8 FRT R0 22 P 40 A AR
[0219]  J i 3 7E M OMP-18R5 iAE N 24 59 & Lotk i T 2004 SE4 2 W A WA W& i 4
WAEE (SN ) o AR IR NI BR TR, 3 DL iiG 7 IRkt . 752 OMP-18R5
IR Z /T, W22 trametinib (MEKL/2MAP IR ) 5 GSK2141795Akt 17 14L& 1)
EFMWIRIT AR EVEIT 1 A H GBI, 75 OMP-18R5 iRI& 1, 93 i 3 #5246/ 0. Smg/kg
OMP-18R5 [ &4t 112 K. Wh (B 75 OMP—18R5 Y47 4B M) 4 e, (HAE 58 112 KR4
BT R BRI A% T W% 52 oG 7 N e TRIsURAL , e AR 152 OMP-18R5 Y57 IR
FE AR P 455 i S )5 1) S s i P A T RE HL AT A N R4 PRI 7 2%, BRASE DAIG 751 = B — ) i
.
[0220] 775 & 10 7E N OMP-18R5 GBS N Ay 69 55 H A6 J I bb 22 1A 0 WA I 9 1) & 1o Utk
7E 2001 SE 62 2 F ARG IT B4 80 % m i R VTRR I Bk A B G BRI VIFR . £ 5
OMP-18R5 X 56 = T, #5252 N 74 VR IT : (1) regorafenib (i 7 [ BY :3 4F ) 5(2) ¥
LOXL2 Fiudk (F2EHIM 5.5 M H ) s, (3) 1 CSFRL fiudk (k38 )5 6 A AT S ) 1
2013 4E 1 H 25 H, OMP-18R5 156 B {95 £ 10 4524 — & 0. bmg/kg OMP—18R5 3L 279 K,
Yo ER 10 FRER4E26F 8 0. bmg/kg  OMP-18R5 3£ 448 K, 7ELL OMP-18R5 J&Y7 112 KZ )5,
TR F AR IR AR 10 (1) B ARt I E A2 D 21% o e gl 28 HH ST T80 D7 E 52
(R AFR) . W 1A & 1C. X BREAEAR S Z % o8 kL AR AR [RVR 7 BA A R BoR s . st
for 23k — A WoRR & 10 AELL OMP-18R5 J&9T 112 RZJa, Mem it H IS (LAE R (1] 10) .
W& B () i R0 K A4k m] B 2R 7R OMP—18R5 75 SR 4l i oAk A / BRIRI3RFE . SR T-58
168.224.280.336 % 392 RETFHEHWIZ (CT) F13# Bon izim B AT s . i 10
FEER 448 K I BLHHAT YE OB MBI fa {5 103697« U9 B2 52 OMP-18R5 YA )T R A ZE Koo im
HIHA, PR BT DA & 55— 55— R — ok ] B8 B A N B A I PR T 280 4
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HMIER -

A4 R 10 MSZTEUR S A Il RECTST 1.1

# %k (mm) 2012438278 |[202%6A118 |(2012%8A6H

(RRH)

1. FriE: Aot 13.6x229 17.3x23.9 13.3x20.5
(AT-51)
(8 )

2. FFER: FHE#Mk [ 162x162 15.9x15.9 10.8x 13.1
(B #%)

3. FFRE: TRt 79x11.6 71x11.4 49x8.5
(B #%)

4, 1TEEAkE.% 16.6 x 23.9 14.1x15.5 9.1x14.2
(B 47)*

5. IpEAkE sk 11.1x14.5 10.5x 12.6 9.5x 14.8
(3F B 43)

% 4 : B I|673 65.3 (-3%) 51.2 (-24%)

(mm, %A) Non-PD Non-PD DA ek

Xt dE B 47

* {{CHE RECIST 1.1 :LN s ELA = 15mm »2 7] | &
sk (KHE RECTST 1.1 :LN Fe4i ELA < 10mm # A A “IE5
Non-PD: EHAT MEZIR
[0221] 5 12 £EHNN OMP—18R5 IR Ay 77 % FE A & 9 o ihiRs (80890 ) 1Ltk
T 2006 4EH12 . EZN OMP-18R5 136 2 1/l , ih 252 T 54 & E¥RIT : (1) sandostatin (&
SELIAR 20 N H ) 5 (2) PRy E 90 Il (FRE B 23 M H ) s /& (3) sandostatin
SIS A RE 2 FUERAES (FBEFIR 4 MH ). fE20134 1 H 25 H, OMP-18R5 4%
e R 12 B2 8 =& 1mg/kg OMP-18R5 4% 210 K. 7£ 2013 4E 10 H 4 H, ¥k 12 4
45 =J& 1mg/kg OMP-18R5 ¥ay7 4k 465 K. Ik H T4 56.112.168.224.,280.336.392 %
448%%1&.‘51“{“ IR AR T o 993 AR A S E K PR B 1) M ) 48 15 2 5 i A6 HL e e e WAL, 3
— PSR OMP—18R5 X R 22 PR 430 Jv e F) i R T %8
[0222]  [&] 2A W nBE67 SN OMP-18R5 5 la JHIE R IR P (n = 18),7£ 2013 4 1 H
25 Hi 22 51% OMP-18R5 5 1a AT R . B 2B BoR&AI 2N OMP-18R5 2 1a HHllR
PRIAIE R (n = 29), 7E 2013 4F 10 H 4 HEf &2 51% OMP-18R5 £ 1a HHHUES 1R AL
F5%2 OMP-18R5 ¥ 97 I i FR B 48 P 7 T I8 1) s SR 2L 157 2 5 3R R INF TR), 4 N At LL i

46



CN 104768579 A OB P 43/58 T

AR R R (ERLS E e FUE RO R e ) HAREE 1a R B K,
[0223]  [FIFEHE, £F 2013 4F 1 H 25 H, =AM 2 1 I ed Jos £ DRI #2252 OMP—18R5 YR 97 1M
YEFFRR T 2 Io BT TA), B AA 14252 S i Va7 B AL R I TR ZE K2 2 & 7 fi . 4K
PR T HEI S W B TE M (B BTG TT B R DA RTIE T 2500 AL HT I ()
GMI = 1. 33 4% AL 7 ;Von Hoff ;Clinical Cancer Research 4 :1079-1086, 1998), i g
TG AR (NET) g AR EH R R I AR HE O AR 12 01, 8 9 A 10 :6. 3 59518 3, 8
HIRTE :3.8) o AR 10 UL GMI 2 10. 7, 4F 2013 4F 10 H 4 HWHHEH 12 /) GMI N 1. 4.
AL PR N A AR R g SR AR 2013 4F 1 H 25 HI4EHE 2 5 OMP-18R5 136 1) 7] 5 /A 14
FRCRIAIT B TR A0 LE B R B T 3. = A HREs A 43I I8 o SBAE 2013 55 10 H 4 HR
YeFF2 5 OMP-18R5 58 (1IN [A] 5 AT T 4ERF S wi va I 7 I iy (R A EU B R 27 T 1 3B,

SE s 2

1 R Wnt F5 0 TRBG A28 P 43 A IR AR K
[0224]  JLSRHEG]HEA M Wnt FEBU5F) (640 OMP-18R5 B, OMP-54F28) TR S b B A A 71
H A LS Y IR AR AERLEE S T S, A O R MR E T/ R P EARE KRR A
P FEAREAR (S IR v AR AR B IS ) RIARE P - db I gg A e, LA T SEI8 304
TETCBPIRAS TR BRIP4 Py - WA IR 2L 41, YD s/ NS, R R B ) se A, #5 BRI I A6 A2
IR TR RAT B0 2 M B VR o ), g 0 Sy VR IR BB T s P e e T 5 8 b D i 11 T
THiFEPIRS (B oL A 200 2 250 AN ), T 37TC IR 3 R 4 /DI, B 15 &
20 43 8h DA 10mL WA Hh IR VR A — k. WAL B4 LA 45 w M it 26 W i 38, DL RPMI /20 %
FBS /&, DL HBSS JB¥E IR ZRff B 28 N 4 WA e 3 4 B 2 5 48 B T v 59 42 NOD/SCID
ZIN SRR LR g o 8 DA R e A o
[0225]  FERELGSC 77 TCH, 2o S I Rh 22 P 4o 0 et e 200 o S R i 0 R T s 25 9 i
9o e VE B AR I e AR VRGN, SRS A TR S R L IRAN ). FRA R, 0 R FTIR M E a4
P A e 96 240 DAL 75 2 %6 ARG /N AR I (HICS) 19 HEPES 2% i £ /K ¥ (HBSS) i 4%
TR EEONRE 100w 1 10°40 M. AR, [EANAL T UK BE5FR 20 40T, SR 05 DL HBSS/2%
HICS J& ¥ =¥k itk 5T ESA (Biomeda, Foster City, CA). 3 CD44. 3% CD24 J% 40 i 3
FRZEHT CD2. 31 CD3 T CD10.HT CD16.FT CD18.HT CD31.Hi CD64 S Hi CD140b ( SFRN Lin ;
PharMingen, San Jose, CA) « FUARL 26 Gkl B 12150 DA BH P B BH P e 2 3R 181X S br 1
Y. /)N BR AT HHE FH 053 H2K 41 Byl g, Z8 T 40 AR A 4790 Gkt TAAD Y B . v 2Ra i 2
¥r 2T FACSVantage (Becton Dickinson, Franklin Lakes, NJ) F#E4T . el 85T A BT 7] HL
SR T B g A . 2845 B9 1 ESA+. CD44+. CD24—/low. Lin— i & A ME 40 Mt
22 Bz T UE B4 NOD/SCID /N BAE A& IR A K.
[0226]  DASEHIUE R, 20 H Wnt F54077) (4540 OMP-18R5 Tk OMP-54F28) /bl £ P 43 Wb ik
JAANMAE K EE 7. LRfA S RS P A Isg A (4 Rl 10, 000 A4 ) 85 FiEgT &
6 2 8 Ji I NOD/SCID /NER RIS X 3k . JIye 4 ey &6 — K ), 508 DL 10mg/kg 370 FZD Hidk
oAl VA PE FZD SZAKBE e T Glp.) B0 k. AR W os A K BB R BB A K, 2 A
JEIN & R A KA 8 JE . anIb IR AT PBS YRS 6T R 4 2 D R A K FZD &5
RN

SE s 3
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Y S Wnt FEHUANGETT BRER P 730 e
[0227] b St ] H AR T Wnt 5 BT (49 0 OMP—18R5 B, OMP-54F28) Y97 57 b FE HE A
R (AR P b o AR SRR LR sl 7 =0, il 4% OO PR T/ R A AR AR AR Kk B AR
FEAR (SEJ5 RS T AR AL AR BB ) (AR LR R 43 3 g 4 e, AR AR T3R8 3h . B8
SR P o A e 223, 1 N, R T T8 T F 56 4 T, S EH 0 A0 S LR TR B 3R A5 55
AN BIE M Zofift BRI 2 PN 40 A i e 44 Mo 2 45 22 B I 3 53 22 NOD/SCID /) BRI FL IR g 107
(A ) B CAERLEIME ) DLERIME A K. 54, ESA+. CD44+, CD24~/1ow,
Lin— Jg 2 A5 1A g 200 i R 2 3 o3 8 Ry o
[0228]  7E R 40 MayE 58 2 S5, WM BNA2 () B A A AR I o — HLARZE P 43 A g 213K £ 150
% 200mm (1) P38 K08, BIFFRGE Wnt #5507 (140 OMP-18R5 B¢ OMP-54F28) 597 . #F Rzl
52 100w g Wnt FEHUH) (401 OMP-18R5 B OMP-54F28) BN BEFFIIE Fe vk 4 il — & Hik
L6 . EIX 6 JEHATE], BRE VRS R RO/ . gk E Wnt FEHUF) (45140 OMP-18R5 B
OMP-54F28) AHFL T35 R T P7 13t — S 0h £ N o 1 I Jed A A B a2 b 8 P 0 YA i g R /N 1)
e 770
[0220]  {EFUAEIATT 45 A, A I AT 3 — 20 o AE—Be ST 77 s, —F o AP
P 3 VA e 5 ER % 2 D' 43 B LA I Wnt F5 4055 (45140 OMP—18R5 B, OMP-54F28) (1] Jifed 2
B S RN o 5 WO E Wt 55T (41 70 OMP—18R5 B OMP-54F28) Y97 A e/ B
IRRZE i I8 R TS A PR aEA %, BT 0. C. T, , ZEAETT A AL LT 10 um 7]
Fo 76— BESEE T 2, — T I SRR 48 N A WA R R 8 4G R B AR B 8 R A, T A
BLEVIEC 10 um 1 5o V1 &5 2, 555 7 MR 2 3 50 1) Wnt 355077 (6120 OMP-18R5
B OMP-54F28) R tabr it bids — 35 77, DA IAZAE T %8 AR AR RE A (1) Wnt #5407
( 5140 OMP-18R5 B OMP-54F28) BUAFREF . b3 4, Fa I AS [F) i Jeg % ik 9 ¥ 40 i S A ) e
s, T s Sk Ui A I 1A P R AL B VE SRR (CD144) bt PECAM-1 (CD31) Hudk fa
DS ST LA M B3P L« — WLED S A Ads A I B A2 40 M i Bt K67 ik il ae
SIH I TUNEL 36 A0 Wnt 15 54 S HIP0 B - F585 R Puik o B 015 5% 3 00 o4 i
P25 38 (TCD) i 11 F B o dds, m g T AG 00 Wnt F5 5077 (61 201 OMP-18R5 B¢ OMP-54F28)
VBT R B I A A i R A R T A TR T
[0230]  FEHEUEESEETT A, Wnt F55077) (120 OMP-18R5 BY OMP-54F28) JH97 X HH £8P 731k
i 20 i L DR 3608 IO BE A TR 89S o 2 Wint 353070 (511301 OMP-18R5 B, OMP-54F28) 497
SO REHUR YR IT I/ RO I — B o 2 N 9 T IR A B RNA, T 3547 %8 & RT-PCR.
3BT FZD 324K Wnt 55/ F@ A (BRI Wntl & B - EHER ) KHARLETR
AR TR E (B0 CD44) HIRIEE, LAE LR GAPDH B4 P ERA HE bhE . dunpk )
SE LA Wnt F54057) (440 OMP—18R5 BY, OMP—54F28) &7 I 1 48 P 4 i Fir 2 200 ko 3ok [R] 6 5k 1)
[0231]  JAb, PEAE Wnt EIA (41401 OMP-18R5 B OMP-54F28) 157 Mo i1 48 Py 43 A fi o
[ T-AN A E2 I . Sk 4 Wnt F55055) (440 OMP-18R5 B OMP-54F28) yA 77 5 X} B 7
YERTT /0N BRI R0 28 P 23 6 3 A AR A8 70 s /N B, R TE 1R U0 5e 4 DI, 6 ER 9 6 e L
PRAIR IRAT SR A M B . 0 IR 22 PN 3 A e 8 4 BB 38 LA FACS 43 B i Ok A 1
TF-4H R IIAEAE , ARIE A0 [ ER 9 ESA+. CD44+. CD24—/1ow. Lin— R A fubr £ %Kik,
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[0232]  $2% % W] VP fili 46 Wnt $5 50770 (5] 21 OMP—18R5 B OMP-54F28) VA JT i » HE 38 ESA+,
CD44+.CD24~/1ow. Lin— K 1M 4325 (A0 ML 19 e A AR 1 o 1 48 Wnt F5407) (491400 OMP-18R5
B¢ OMP-54F28) Y597 5 X HEFAIYETT /N R 40 5 1Y ESA+, CD44+. CD24—/1ow., Lin— & 140 fid H
JE Kz R vEST A NOD/SCID /N S A FLARAE Wy 48 o 5B R IE L Rl — Bomh e ;9 43 Wb Ji g BT 28 B 7
V240 M 250 DN e A0 L ) TR A A 1

SE s 4

R FZD SZAR B PR T AT VA PE FZD 52 ARG T AN P 43 b i 55
[0233]  BLSLEG]H AR A BU FZD S2AR BT UG TR P9 - b g i 3 2 07 7%, DL
PR TN S/ B AR B FZD B2 AR RIS IR A M K/ BUELA Wnt LR SRR TR XS
Wnt 5 5 A% 3 A BT s RS2 1 i 8 40 B Rl 22 P9 - e o B A
[0234]  fE— U85t 77 A, e T4 fbr S 5K FZD S2AR B A7 AETK Wnt FERARZS i — %
T 5 DR ) R A8 ] S AR v A RE R ARG I o 75 TE TR 25 T 2 W A R R AR P A iR 1
o IS ARFE AR B e i . 72— B8 St 77 3P, (A SRR AR T S R T i 7%
AT 0. COT. , EAFE AN ETI S 10 um Y1/ A Bes2ii 7y R, U AR E R
REARR DMK 2 LA, T AALEYIAR 10 um 1A
[0235] 71 v 5#0 FZD ARk — s 5%, DAl FZD SR A RE . 534k, 81 A A Wnt
FERIFRZE 1 — B2 PP TR (R A7 7E
[0236] 7R A deE T AN A7 AE o« LHEUEARRE AR UI I, FIHTC B ) se AT, 4
FH B AL S AT LA SR 41 B DASRAS B A ML B . A 3 BRI & 9 o WA TR Al e 255 S5 it
ESAHT CD44 i CD24 30 Lin Mt FZD Ak — & 55 3% LUK e T4 i, ESA+. CD44+. CD24-/
Low Lin— FZD+ Jifvf&] 41 B i 4775 45 15 DA b PR3 19 A e o A o
[0237] 9 AR IR N o WA IR 2212 W N 3R IK FZD 3244 J / B Wnt FERIFRZE ) — L2
FhIEDR, 823280 FZD SZARPUAB AT VA VE FZD 32490 TT o e sy 77 =0, NIRALEA B
T BT FZD SZARFUR T AT VA PE FZD 524k R A I 518 M B AR R ] AILE S, 78— 8
S 75 2, 95 A DLZ FZD SR B AT VAYE FID AR T — N H B — &4k 10 . fE—
W6 52 it 7 2 9 AR DL IZ FZD HUAR B AT VA M FZD 2 ARG IT — A 2/ — k24 14
PRI T Z IR BRIV 1 FZD 324K NONER 25H ROf & A s r =, )74 2 24
100mg/m1 {30 FZD $UART AT 7 1 FZD 524k . fE—s2fE 77, #6745 247 40mg/ml )
B FZD HUR BT ME FZD 24K . PR B R M FZD S2AR T TARE T iE BT — B 2
PSR TT R AL I T Z BT I R B JEHE T o 9 i S2 B I DAV 10697 2 75
TP IR L, A TR A Tt e Y A T IR R AR R D AR TR B R SR A L R g A
Mo 2 = BT A 2 TIUS () HoAR 77 5K
[0238]  FrAg BLALFTHR J A FFELHE LR LR G 2 Wk K dn s / B0 )75 (B4
ZHREZIKITE) ), VSR LR UL 61/717, 294 (2012 4F 10 A 23 HigtH ), 7E ik
FUAGI T AR UURT G BT A B 5, A ) B S H A 3 A FF 5B R SR i
ZWEEEERS / BUR P& B LS T AN TE A [ .

a]l

A FZD1 A KA EEF 5 (SEQ 1D NO :1 ;Hi £k 3593 ECD)

MAEEEAPKK SRAAGGGASWELCAGALSARLAEEGSGDAGGRRRPPVDPRRLARQLLLLLWLLEAPLLLGVRAQ
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AAGQGPGQGPGPGRQPPPPPQQQQSGAQYNGERG I SYPDHGYCQPTSTPLCTDTAYNQT IMPNLLGHTNQEDAGLEV
HQFYPLVKVQCSAELKFFLCSMYAPYCTYLEQALPPCRSLCERARQGCEALMNKFGFQWPDTLKCEKFPVHGAGELC
VGONTSDKGTPTPSLLPEFWTSNPQHGGGGHRGGEPGGAGASERGKFSCPRALKVPSYLNYHFLGEKDCGAPCEPTK
VYGLMYFGPEELRFSRTWIGIWSVLCCASTLFTVLTYLVDMRRFSYPERP T IFLSGCYTAVAVAY TAGFLLEDRVVC
NDKFAEDGARTVAQGTKKEGCT I LFMMLYFFSMASSTWWV I LSLTWFLAAGMKWGHEA TEANSQYFHLAAWAVPA TK
TITILALGQVDGDVLSGVCFVGLNNVDALRGFVLAPLEVYLFIGTSFLLAGFVSLERIRT IMKHDGTKTEKLEKLMY
RIGVESVLYTVPATIVIACYFYEQAFRDQWERSWVAQSCKSYA T PCPHLQAGGGAPPHPPMSPDETVEMIKYLMTLI
VGITSGFWIWSGKTLNSWRKFYTRLTNSKQGETTV

A FZD2 A KA FEF 5 (SEQ 1D NO =2 ;i 2k 3593 ECD)

MRPRSALPRLLLPLLLLPAAGPAQFHGEKGISTPDHGECQP ISTPLCTDIAYNQT IMPNLLGHTNQEDAGLEV
HQFYPLVKVQCSPELRFFLCSMYAPYCTYLEQATPPCRSTCERARQGCEALMNKEGFQWPERLRCEHFPRHGAEQTC
VGQNHSEDGAPALLTTAPPPGLQPGAGGTPGGPGGGGAPPRYATLEHPFHCPRVLKVPSYLSYKELGERDCAAPCEP
ARPDGSMFFSQEETRFARLWILTWSVLCCASTFETVTTYLVDMQRFRYPERP I IFLSGCYTMVSVAY TAGFVLQERV
VCNERFSEDGYRTVVQGTKKEGCT ILEMMLYFFSMASSTWWV I LSLTWFLAAGMKWGHEA TEANSQYFHLAAWAVPA
VKTITILAMGQIDGDLLSGVCFVGLNSLDPLRGEVLAPLEVYLF IGTSFLLAGFVSLFRIRT IMKHDGTKTEKLERL
MVRIGVFSVLYTVPATIVIACYFYEQAFREHWERSWVSQHCKSLATPCPAHY TPRMSPDFTVYMIKYLMTLIVGITS
GFWIW

A FZD3 A KA EEF 5 (SEQ 1D NO =3 ;Hi £k 553N ECD)

MAMTWIVESLWPLTVFMGHTGGHSLFSCEPTTLRMCQDLPYNT TEMPNLLNHYDQQTAAL AMEPFHPMYNLDC
SRDFRPFLCALYAPTCMEYGRVTLPCRRLCQRAYSECSKLMEMFGVPWPEDMECSREPDCDEPYPRLVDLNLAGEPT
EGAPVAVQRDYGEWCPRELK IDPDLGYSFLHVRDCSPPCPNMYFRREELSFARYFTGLIST ICLSATLFTFLTFLID
VTRFRYPERPIIFYAVCYMMVSLIFFIGFLLEDRVACNASTPAQYKASTVTQGSHNKACTMLEMILYFETMAGSVWW
VILTITWFLAAVPKWGSEATEKKALLFHASAWGTPGTLTI ILLAMNKTEGDNTSGVCFVGLYDVDALRYFVLAPLCL
YVVVGVSLLLAGI ISLNRVRIETPLEKENQDKLVKFMIRIGVESTILYLVPLLVVIGCYFYEQAYRGIWETTWIQERC
REYHIPCPYQVTQMSRPDLILFLMKYLMALIVGIPSVFWVGSKK TCFEWASFFHGRRKKE TVNESRQVLQEPDFAQS
LLRDPNTPITRKSRGTSTQGTSTHASSTQLAMVDDQRSKAGS THSKVSSYHGSLHRSRDGRY TPCSYRGMEERLPHG
SMSRLTDHSRHSSSHRLNEQSRHSS T RDLSNNPMTHI THGTSMNRV IEEDGTSA

A FZD4 4K FEF 5 (SEQ 1D NO :4 ;i 2k 3553 ECD)

MLAMAWRGAGPSVPGAPGGVGLSLGLLLQLLLLLGPARGFGDEEERRCDPTRISMCQNLGYNVTKMPNLVGHE
LQTDAELQLTTETPLIQYGCSSQLQFFLCSVYVPMCTEK INTPTGPCGGMCLSVKRRCEPVLKEFGFAWPESLNCSK
FPPQNDHNHMCMEGPGDEEVPLPHK TP TQPGEECHSVGTNSDQY TWVKRSLNCVLKCGYDAGLYSRSAKEFTDTWMA
VWASLCFTSTAFTVLTFLIDSSRESYPERPT IFLSMCYNTYSTAYIVRLTVGRERT SCDFEEAAEPVLIQEGLKNTG
CATTFLLMYFFGMASSTWWV ILTLTWFLAAGLKWGHEA TEMHSSYFHIAAWATPAVKTIVILIMRLVDADELTGLCY
VGNQNLDALTGFVVAPLETYLVIGTLFTAAGLVALFK IRSNLQKDGTKTDKLERLMVK IGVESVLYTVPATCVIACY
FYETSNWALFRY SADDSNMAVEMLK TFMSLLVGT TSGMWIWSAK TLHTWQKCSNRLVNSGKVKREKRGNGWVKPGKG
SETVV

A FZD5 A KA F BB F 51 (SEQ 1D NO :5 ;i 2k 593N ECD)

MARPDPSAPPSLLLLLLAQLVGRAAAASKAPVCQE I TVPMCRGIGYNLTHVPNQENHD TQDEAGLEVHQEWPL
VETQCSPDLRFFLCSMYTPICLPDYHKPLPPCRSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVL.GRDAEVLCMDY
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NRSEATTAPPRPFPAKPTLPGPPGAPASGGECPAGGPFVCKCREPFVP I LKESHPLYNKVRTGQVPNCAVPCYQPSF
SADERTFATFWIGLWSVLCFISTSTTVATFLIDMERFRYPERPT IFLSACYLCVSLGFLVRLVVGHASVACSREHNH
THYETTGPALCT IVFLLVYFFGMASSTWWV T LSLTWFLAAGMKWGNEATAGYAQYFHLAAWLIPSVKST TALALSSV
DGDPVAGICYVGNQNLNSLRGFVLGPLVLYLLVGTLFLLAGFVSLFRIRSVIKQGGTKTDKLEKLMIRTGTFTLLYT
VPASTVVACYLYEQHYRESWEAALTCACPGHDTGQPRAKPEYWVLMLKYFMCLVVG I TSGVWIWSGKTVESWRRETS
RCCCRPRRGHKSGGAMAAGDYPEASAALTGRTGPPGPAATYHKQVSLSHY

A FZD6 4K FEF 51 (SEQ 1D NO :6 ;1 2k 3593~ ECD)

MEMFTFLLTCIFLPLLRGHSLETCEPITVPRCMKMAYNMTFEPNLMGHYDQS T AAVEMEHFLPLANLECSPNT
ETFLCKAFVPTCIEQTHVVPPCRKLCEKVYSDCKKLIDTFGIRWPEELECDRLQYCDETVPVTEDPHTEFLGPQKKT
EQVQRD IGFWCPRHLKTSGGQGYKFLG IDQCAPPCPNMYFKSDELEFAKSEIGTVSIFCLCATLETFLTFLIDVRRE
RYPERPIIYYSVCYSIVSLMYFIGFLLGDSTACNKADEKLELGDTVVLGSQNKACTVLFMLLYFFTMAGTVWWVILT
I TWFLAAGRKWSCEATEQKAVWFHAVAWG TPGFLTVMLLAMNKVEGDNT SGVCFVGLYDLDASRYFVLLPLCLCVEV
GLSLLLAGT I SLNHVRQV TQHDGRNQEKLKKFMIRTGVFSGLYLVPLVTLLGCYVYEQVNRITWE I TWVSDHCRQYH
TPCPYQAKAKARPELALFMIKYLMTLIVGISAVFWVGSKKTCTEWAGFFKRNRKRDP T SESRRVLQESCEFFLKHNS
KVKHKKKHYKPSSHKLKV I SKSMGTSTGATANHGTSAVAT TSHDYLGQETLTETQTSPETSMREVKADGASTPRLRE
QDCGEPASPAASTSRLSGEQVDGKGQAGSVSESARSEGRTSPKSD T TDTGLAQSNNLQVPSSSEPSSLKGSTSLLVH
PVSGVRKEQGGGCHSDT

A FZDT A KA EEF 5 (SEQ 1D NO =7 ;Hi 2k 355N ECD)

MRDPGAAAPLSSLGLCALVLALLGALSAGAGAQPYHGEKG I SVPDHGFCQPTSTPLCTDIAYNQT ILPNLLGH
TNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLDQATPPCRSLCERARQGCEAL MNKFGFQWPERLRCEN
FPVHGAGEICVGONTSDGSGGPGGGPTAYPTAPYLPDLPFTALPPGASDGRGRPAFPFSCPRQLKVPPYLGYRFLGE
RDCGAPCEPGRANGLMYFKEEERRFARLWVGVWSVLCCASTLETVLTYLVDMRRESYPERPT I FLSGCYFMVAVAHY
AGFLLEDRAVCVERFSDDGYRTVAQGTKKEGCT I LFMVLYFFGMASS TWWV I LSLTWFLAAGMKWGHEA TEANSQYF
HLAAWAVPAVKTITILAMGQVDGDLLSGYCYVGLSSVDALRGEVLAPLFVYLFIGTSFLLAGFVSLFRIRT IMKHDG
TKTEKLEKLMVRIGVFSVLYTVPATIVLACYFYEQAFREHWERTWLLQTCKSYAVPCPPGHFPPMSPDETVEMIKYL
MTMIVGITTGFWIWSGKTLQSWRRFYHRLSHSSKGETAV

A FZD8 4 KA FEeF 51 (SEQ 1D NO :8 ;i £k 3553y ECD)

MEWGYLLEVTSLLAALALLQRSSGAAAASAKELACQE T TVPLCKGIGYNYTYMPNQENHDTQDEAGLEVHQEW
PLVETQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMD
YNRTDLTTAAPSPPRRLPPPPPGEQPPSGSGHGRPPGARPPHRGGGRGGGGGDAAAPPARGGGGGGKARPPGGGAAP
CEPGCQCRAPMVSVSSERHPLYNRVKTGQTANCALPCHNPFFSQDERAFTVFWI GLWSVLCFVSTFATVSTFLIDME
RFKYPERPT IFLSACYLFVSVGYLVRLVAGHEKVACSGGAPGAGGAGGAGGAAAGAGAAGAGAGGPGGRGEYEELGA
VEQHVRYETTGPALCTVVFLLVYFFGMASSTWWV I LSLTWFLAAGMKWGNEATAGYSQYFHLAAWLVPSVKSTAVLA
L.SSVDGDPVAG T CYVGNQSLDNLRGFVLAPLVIYLFIGTMFLLAGFVSLFRIRSVIKQQDGPTK THKLEKLMIRLGL
FTVLYTVPAAVVVACLFYEQHNRPRWEATHNCPCLRDLQPDQARRPDYAVFMLKYFMCLYVGI TSGVWVWSGKTLES
WRSLCTRCCWASKGAAVGGGAGATAAGGGGGPGGGGGGGPGGGGGPGGGGGSLYSDVSTGLTWRSGTASSVSYPKQM
PLSQV

N FZD9 K% FEMR 7] (SEQ 1D NO :9 ;i 283 4324 ECD)

MAVAPLRGALLLWQLLAAGGAALE TGRFDPERGRGAAPCQAVETPMCRGIGYNL TRMPNLLGHTSQGEAAAEL
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AEFAPLVQYGCHSHLRFFLCSLYAPMCTDQVSTPTPACRPMCEQARLRCAP IMEQENFGWPDSLDCARLPTRNDPHA
LCMEAPENATAGPAEPHKGLGMLPVAPRPARPPGDLGPGAGGSGTCENPEKFQY VEKSRSCAPRCGPGVEVFWSRRD
KDEALVWMAVWSALCFESTAFTVLTFLLEPHRFQYPERP T IFLSMCYNVY SLAFLTRAVAGAQSVACDQEAGALY VI
QEGLENTGCTLVFLLLYYFGMASSLWWVYVLTLTWFLAAGKKWGHEA TEAHGSYFHMAAWGLPALKTIVILTLRKVAG
DELTGLCYVASTDAAALTGFVLVPLSGYLVLGSSFLLTGFVALFHIRK IMKTGGTNTEKLEKLMVKIGVESTLYTVP
ATCVIVCYVYERLNMDEWRLRATEQPCAAAAGPGGRRDCSLPGGSVPTVAVEMLK IFMSLVVG I TSGVWVWSSKTFQ
TWQSLCYRK I AAGRARAKACRAPGSYGRGTHCHYKAPTVVLHMTK TDPSLENPTHL

A FZD10 4= KRR FEF] (SEQ 1D NO :10 ;I Z2F4> A ECD)

MQRPGPRLWLVLQVMGSCAA I SSMDMERPGDGKCQPTE I PMCKD IGYNMTRMPNLMGHENQREAA T QULHEFAP
LVEYGCHGHLRFFLCSLYAPMCTEQVSTPTPACRVMCEQARLKCSP IMEQFNFKWPDSLDCRKLPNKNDPNYLCMEA
PNNGSDEPTRGSGLFPPLFRPQRPHSAQEHPLKDGGPGRGGCDNPGKEHHVEKSASCAPLCTPGYDVYWSREDKRFA
VVWLATWAVLCFFSSAFTVLTFLIDPARFRYPERPTIFLSMCYCVYSVGYLTRLFAGAESTACDRDSGQLYVIQEGL
ESTGCTLVFLVLYYFGMASSLWWVVLTLTWFLAAGKKWGHEA TEANSSYFHLAAWA TPAVKT I LILVMRRVAGDELT
GVCYVGSMDVNALTGFVLIPLACYLVIGTSFILSGFVALFHIRRVMKTGGENTDKLEKLMVRIGLESVLYTVPATCY
TACYFYERLNMDYWK I LAAQHKCKMNNQTKTLDCLMAASTPAVE TFMVK T FMLLVVG I TSGMW IWTSKTLQSWQQVC
SRRLKKKSRRKPASVITSGGIYKKAQHPQK THHGKYE IPAQSPTCY

S5 SRR FZDIECD (SEQ ID NO :11)

MAEEEAPKKSRAAGGGASWELCAGALSARLAEEGSGDAGGRRRPPVDPRRLARQLLLLLWLLEAPLLLGVR
AQAAGQGPGQGPGPGRQPPPPPQQQASGAQYNGERG I SYPDHGYCQP TSTPLCTDTAYNQT IMPNLLGHTNQEDAG
LEVHQFYPLVKVQCSAELKFFLCSMYAPVCTVLEQALPPCRSLCERARQGCEALMNKFGEQWPDTLKCEKFPVHG
AGELCVGQNTSDKGTPTPSLLPEFWTSNPQHGGGGHRGGFPGGAGASERGKFSCPRALKVPSYLNYHFLGEKDCG
APCEPTKVYGLMYFGPEELRFSRT

S5 SRR FZD2ECD (SEQ 1D NO :12)

MRPRSALPRLLLPLLLLPAAGPAQFHGEKG T STPDHGFCQPTSTPLCTDTAYNQT IMPNLLGHTNQEDAGL
EVHQFYPLVKVQCSPELRFFLCSMYAPYCTVLEQATPPCRS TCERARQGCEALMNKEGFQWPERLRCEHFPRHGAE
QICVGQNHSEDGAPALLTTAPPPGLQPGAGG TPGGPGGGGAPPRYATLEHPFHCPRVLKVPSYLSYKFLGERDCAAP
CEPARPDGSMFFSQEETRFARLWILT

S5 SRR FZD3ECD (SEQ 1D NO :13)

MAMTWIVFSLWPLTVFMGHIGGHSLFSCEP I TLRMCQDLPYNT TFMPNLLNHYDQQTAALAMEPFHPMVNL
DCSRDFRPFLCALYAP ICMEYGRVTLPCRRLCQRAY SECSKLMEMFGVPWPEDMECSRFPDCDEPYPRLVDLNLAG
EPTEGAPVAVQRDYGFWCPRELK I DPDLGYSFLHVRDCSPPCPNMYFRREELSFARY

S5 5 FEFIR N FZDAECD (SEQ 1D NO :14)

MLAMAWRGAGPSVPGAPGGVGLSLGLLLQLLLLLGPARGFGDEEERRCDPTRTSMCQNLGYNVTKMPNLVG
HELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYVPMCTEK INTPIGPCGGMCLSVKRRCEPVLKEFGFAWPESLN
CSKFPPQNDHNHMCMEGPGDEEVPLPHK TP 1QPGEECHSVGTNSDQY TWVKRSLNCVLKCGYDAGLYSRSAKEFTDT

S5 5 FEFIR N FZD5ECD (SEQ ID NO :15)

MARPDPSAPPSLLLLLLAQLVGRAAAASKAPVCQEITVPMCRGIGYNLTHMPNQFNHDTQDEAGLEVHQFW
PLVETQCSPDLRFFLCSMYTPTCLPDYHKPLPPCRSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEVLC
MDYNRSEATTAPPRPFPAKPTLPGPPGAPASGGECPAGGPFVCKCREPFVPTLKESHPLYNKVRTGQVPNCAVPCYQ
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PSFSADERT

155 K3 N FZDEECD (SEQ ID NO :16)

MEMETFLLTCIFLPLLRGHSLFTCEPITVPRCMKMAYNMTFFPNLMGHYDQS T AAVEMEHFLPLANLECSP
NTETFLCKAFVPTCIEQTHVVPPCRKLCEKVYSDCKKL IDTFG IRWPEELECDRLQYCDETVPVTFDPHTEFLGPQ
KKTEQVQRDTGFWCPRHLKTSGGQGYKFLG IDQCAPPCPNMYFKSDELEFAKSFIGTVST

155 FF RN FZDTECD (SEQ ID NO :17)

MRDPGAAAPLSSLGLCALVLALLGALSAGAGAQPYHGEKGISVPDHGFCQPTSIPLCTDIAYNQTILPNLL
GHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLDQA TPPCRSLCERARQGCEALMNKFGFQWPERLR
CENFPVHGAGE I CVGQNT SDGSGGPGGGPTAYPTAPYLPDLPFTALPPGASDGRGRPAFPFSCPRQLKVPPYLGYRF
LGERDCGAPCEPGRANGLMYFKEEERRFARL

155 3 N FZDSECD (SEQ ID NO :18)

MEWGYLLEVTSLLAALALLQRSSGAAAASAKELACQETITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQ
FWPLVE IQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTL
CMDYNRTDLTTAAPSPPRRLPPPPPGEQPPSGSGHGRPPGARPPHRGGGRGGGGGDAAAPPARGGGGGGKARPPGGG
AAPCEPGCQCRAPMVSVSSERHPLYNRVKTGQTANCALPCHNPFFSQDERAFT

155 F3 N FZDIECD (SEQ ID NO :19)

MAVAPLRGALLLWQLLAAGGAALE IGRFDPERGRGAAPCQAVE IPMCRGIGYNLTRMPNLLGHTSQGEAAA
ELAEFAPLVQYGCHSHLRFFLCSLYAPMCTDQVSTP IPACRPMCEQARLRCAP IMEQFNFGWPDSLDCARLPTRND
PHALCMEAPENATAGPAEPHKGLGMLPVAPRPARPPGDLGPGAGGSGTCENPEKFQYVEKSRSCAPRCGPGVEVEWS
RRDKDF

S5 5 FF RN FZD10ECD (SEQ 1D NO :20)

MQRPGPRLWLVLQVMGSCAAT SSMDMERPGDGKCQP TETPMCKD IGYNMTRMPNLMGHENQREAATQLHEF
APLVEYGCHGHLRFFLCSLYAPMCTEQVSTPIPACRVMCEQARLKCSPIMEQENFKWPDSLDCRKLPNKNDPNYLC
MEAPNNGSDEPTRGSGLFPPLFRPQRPHSAQEHPLKDGGPGRGGCDNPGKFHHVEKSASCAPLCTPGVDVYWSREDK
RFA

N FZDIFri Z5F38E FE B8 /7 %1 (SEQ 1D NO :21 ;SEQ 1D NO =1 [ JLEs 87 & 237)

QQPPPPPQQQQSGQQYNGERGISVPDHGYCQPTSIPLCTDIAYNQT IMPNLLGHTNQEDAGLEVHQFYPLV
KVQCSAELKFFLCSMYAPVCTVLEQALPPCRSLCERARQGCEALMNKFGFQWPDTLKCEKFPVHGAGELCVGQNTS
DKGT

N FZD2Fri S5 FIE E B8 7 %1 (SEQ 1D NO :22 ;SEQ 1D NO :2 [{IE JLES 24 & 159)

QFHGEKGISTPDHGFCQPTSIPLCTDIAYNQT IMPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMY
APVCTVLEQATPPCRSTCERARQGCEALMNKFGFQWPERLRCEHFPRHGAEQT CVGQNHSEDG

A FZD3Fri M) L MR 251 (SEQ 1D NO :23 ;SEQ ID NO :3 fZE LR 23 & 143)

HSLFSCEPITLRMCQDLPYNTTFMPNLLNHYDQQTAALAMEPFHPMVNLDCSRDFRPFLCALYAPTCMEYGRV
TLPCRRLCQRAYSECSKLMEMFGVPWPEDMECSRFPDCDEPYPRLVDL

N FZDAFri Z5FI8E EE B8 /7 %1 (SEQ 1D NO :24 ;SEQ 1D NO :4 [FIE JEES 40 & 170)

FGDEEERRCDPTRTSMCQNLGYNVTKMPNLVGHELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYVPMCTEK
INIPIGPCGGMCLSVKRRCEPVLKEFGFAWPESLNCSKFPPQNDHNHMCMEGPGDEEV

N FZD5Fri S5 FIs L B8 7 %1 (SEQ 1D NO :25 ;SEQ 1D NO :5 [{IE JLES 27 & 157)
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ASKAPVCQE I TVPMCRG IGYNL THMPNQFNHDTQDEAGLEVHQFWPLVE TQCSPDLRFFLCSMY TP ICLPDYH
KPLPPCRSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEVLCMDYNRSEATT

A FZD6Fri Z5 M) L MR 251 (SEQ 1D NO :26 ;SEQ ID NO :6 fRIZ LR 19 & 146)

HSLFTCEPITVPRCMKMAYNMTFFPNLMGHYDQS T AAVEMEHFLPLANLECSPNIETFLCKAFVPTCIEQIHV
VPPCRKLCEKVYSDCKKLIDTFGIRWPEELECDRLQYCDETVPVTFDPHTEFLG

N FZD7Fri S5 F38 L B8 7 %1 (SEQ 1D NO :27 ;SEQ 1D NO =7 (& 3L 33 & 170)

QPYHGEKGISVPDHGFCQPTSIPLCTDIAYNQTILPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSM
YAPVCTVLDQA IPPCRSLCERARQGCEALMNKFGFQWPERLRCENFPVHGAGE ICVGQNTSDGSG

N FZDSFri Z5fIs L B8 /7 %1 (SEQ 1D NO :28 ;SEQ 1D NO :8 [{J& JLE 28 & 158)

ASAKELACQETTVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQEWPLVE IQCSPDLKFFLCSMYTPICLEDY
KKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTT

N FZD9Fri G5 FIsE E B8 /7 %1 (SEQ 1D NO :29 ;SEQ 1D NO =9 [{I& JLES 23 & 159)

LETGRFDPERGRGAAPCQAVE T PMCRGTGYNLTRMPNLLGHTSQGEAAAELAEFAPLVQYGCHSHLRFFLCSL
YAPMCTDQVSTPTPACRPMCEQARLRCAP IMEQFNFGWPDSLDCARLPTRNDPHALCMEAPENA

A FZD10Fri 45 M3 B %)) (SEQ 1D NO :30 ;SEQ 1D NO :10 IZ R 21 & 154)

ISSMDMERPGDGKCQPIEIPMCKDIGYNMTRMPNLMGHENQREAA TQLHEFAPLVEYGCHGHLRFFLCSLYAP
MCTEQVSTPIPACRVMCEQARLKCSP IMEQFNFKWPDSLDCRKLPNKNDPNYLCMEAPNNG

18R5 VH CDR1(SEQ ID NO :31)

GETFSHYTLS

18R5 VH CDR2(SFQ ID NO :32)

VISGDGSYTYYADSVKG

18R5 VH CDR3(SEQ ID NO :33)

NFIKYVFAN

18R5 VL CDR1(SEQ ID NO :34)

SGDNIGSFYVH

18R5 VL CDR2(SEQ ID NO :35)

DKSNRPSG

18R5 VL CDR3(SEQ ID NO :36)

QSYANTLSL

18R5 VH(SEQ ID NO :37)

EVQLVESGGGLVQPGGSLRLSCAASGETFSHY TLSWVRQAPGKGLEWVSVISGDGSYTYYADSVKGRFTISSD
NSKNTLYLQMNSLRAEDTAVYYCARNF IKYVFANWGQGTLVTVSS

18R5 VL (SEQ ID NO :38)

DIELTQPPSVSVAPGQTARTSCSGDNIGSFYVHWYQQKPGQAPVLV T YDKSNRPSGIPERFSGSNSGNTATLT
ISGTQAEDEADYYCQSYANTLSLVFGGGTKLTVLG

I8R5 HHE (1gG2) S FLMRIT A, W £ 4>y VH(SEQ ID NO :39)

MKHLWFFLLLVAAPRWVLSEVQLVESGGGLVQPGGSLRLSCAASGETFSHYTLSWVRQAPGKGLEWVSVI
SGDGSYTYYADSVKGRET T SSDNSKNTLYLQMNSLRAEDTAVYYCARNE IKYVEANWGQGTLYTVSSASTKGPSV
FPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTC
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NVDHKPSNTKVDK TVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYV
DGVEVHNAK TKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAP IEKT I SKTKGQPREPQVYTLP
PSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHY TQKSLSLSPGK

18R5 %k (N ) FHEMR)ITH, HI 25574 VL (SEQ 1D NO :40)

MAWALLLLTLLTQGTGSWADIELTQPPSVSVAPGQTARISCSGDNIGSFYVHWYQQKPGQAPVLY I YDKSNRP
SGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYANTLSLVEGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKA
TLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWK SHRSYSCQVTHEGSTVEKTVA
PTECS

18R8 VL CDR2(SEQ ID NO :42)

EKDNRPSG

18R8 VL CDR3(SEQ ID NO :43)

SSFAGNSLE

18R8 VL (SEQ ID NO :44)

DIELTQPPSVSVAPGQTARTSCSGDKLGKKYASWYQQKPGQAPVLVIYEKDNRPSGIPERFSGSNSGNTATL
TTSGTQAEDEADYYCSSFAGNSLEVEGGGTKLTVLG 18RS #6588 (N ) G AR ¥ A, il 283 4 A VL (SEQ
ID NO :45)

MAWALLLLTLLTQGTGSWADIELTQPPSVSVAPGQTARISCSGDKLGKKYASWYQQKPGQAPVLY I YEKDNRP
SGIPERFSGSNSGNTATLTISGTQAEDEADYYCSSFAGNSLEVEGGGTKLTVLGQPKAAPSVTLFPPSSEELQANKA
TLVCLISDFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWK SHRSYSCQVTHEGSTVEKTVA
PTECS

44R24 VH CDR1 (SEQ ID NO :46)

GETFSSYYIT

44R24 VH CDR2(SEQ ID NO :47)

TISYSSSNTYYADSVKG

44R24 VH CDR3(SEQ ID NO :48)

SIVFDY

44R24 VL CDR1(SEQ ID NO :49)

SGDALGNRYVY

44R24 VL CDR2(SEQ ID NO :50)

SG

44R24 VL CDR3(SEQ ID NO :51)

GSWDTRPYPKY

44R24 VH(SEQ ID NO :52)

EVQLVESGGGLVQPGGSLRLSCAASGETFSSYY I TWVRQAPGKGLEWVSTISYSSSNTYYADSVKGRFTTSRD
NSKNTLYLQMNSLRAEDTAVYYCARSIVEDYWGQGTLVTVSS

44R24 VL(SEQ ID NO :53)

DTELTQPPSVSVAPGQTARTSCSGDALGNRYVYWYQQKPGQAPVLVIPSGTPERFSGSNS

GNTATLTISGTQAEDEADYYCGSWDTRPYPKYVEGGGTKLTVLG
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SEQ ID NO :54
CPLYFPLYC
SEQ ID NO :55
CPLVWPLIC
SEQ ID NO :56
CPLAWPLIC
SEQ ID NO :57
CPVKYPLVC
SEQ ID NO :58
CPLRFPLFC
SEQ ID NO :59
CPLAWPLIC
SEQ ID NO :60
CPVAFPLYC
SEQ ID NO :61
CPVNYPLYC
SEQ ID NO :62
CPVKFPLYC
SEQ ID NO :63
CPLTYPLYC
SEQ ID NO :64
CPLRWPLMC
SEQ ID NO :65
CPLQYPLMC
SEQ ID NO :66
CPLSFPLYC
SEQ ID NO :67
CPLNWPLMC
SEQ ID NO :68
CP (L/V) X (Y/F/W)PL(Y/F/1/V/M) C
SEQ ID NO :69
DTLSALIERGLM
SEQ ID NO :70
DVWWLGSTWLKR
SEQ ID NO:71
FGNYLNDVRFLI
SEQ ID NO :72
TNLADIAHWISG
/N FZD % SFRP Fri 56387 5]
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h-FZD1 MR 116 & 227 (SEQ 1D NO :73)

CQPISIPLCTDIAYNQT IMPNLLGHTNQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAPVCTVLEQALPPCR
SLCERARQGCEALMNKFGFQWPDTLKCEKFPVHGAGELC

h-FZD2 &AM 39 & 150 (SEQ 1D NO :74)

CQPISIPLCTDIAYNQT IMPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLEQATPPCR
SICERARQGCEALMNKFGFQWPERLRCEHFPRHGAEQIC

h-FZD3 &AM 28 & 133 (SEQ 1D NO :75)

CEPITLRMCQDLPYNTTFMPNLLNHYDQQTAALAMEPFHPMVNLDCSRDFRPFLCALYAP ICMEYGRVTLPCR
RLCQRAYSECSKLMEMFGVPWPEDMECSRFPDC

h-FZD4 & HER 48 % 161 (SEQ 1D NO :76)

CDPIRTSMCQNLGYNVTKMPNLVGHELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYVPMCTEKINIPIGPC
GGMCLSVKRRCEPVLKEFGFAWPESLNCSKFPPQNDHNHMC

h-FZD5 &AM 33 & 147 (SEQ 1D NO :77)

CQEITVPMCRGIGYNLTHMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLRFFLCSMYTP ICLPDYHKPLPPC
RSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEVLC

h-FZD6 &AM 24 % 129 (SEQ 1D NO :78)

CEPITVPRCMKMAYNMTFFPNLMGHYDQSTAAVEMEHFLPLANLECSPNIETFLCKAFVPTCIEQTHVVPPCR
KLCEKVYSDCKKLIDTFGIRWPEELECDRLQYC

h-FZD7 &R 49 & 160 (SEQ 1D NO :79)

CQPISIPLCTDIAYNQTILPNLLGHTNQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLDQATPPCR
SLCERARQGCEALMNKFGFQWPERLRCENFPVHGAGEIC

h-FZD8 &AM 35 & 148 (SEQ 1D NO :80)

CQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTP ICLEDYKKPLPPC
RSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLC

h-FZD9 AR 39 & 152 (SEQ 1D NO :81)

CQAVEIPMCRGIGYNLTRMPNLLGHTSQGEAAAELAEFAPLVQYGCHSHLRFFLCSLYAPMCTDQVSTPIPAC
RPMCEQARLRCAP IMEQFNFGWPDSLDCARLPTRNDPHALC

h-FZD10 Z LR 34 & 147 (SEQ 1D NO :82)

CQPIETPMCKD IGYNMTRMPNLMGHENQREAA TQLHEFAPLVEYGCHGHLRFFLCSLYAPMCTEQVSTPIPAC
RVMCEQARLKCSP IMEQFNFKWPDSLDCRKLPNKNDPNYL.C

h-SFRP1 Z LR 57 & 165 (SEQ 1D NO :83)

CVDIPADLRLCHNVGYKKMVLPNLLEHE TMAEVKQQASSWVPLLNKNCHAGTQVFLCSLFAPVCLDRPIYPCR
WLCEAVRDSCEPVMQFFGFYWPEMLKCDKFPEGDVC

h-SFRP2 Z LR 40 % 152 (SEQ 1D NO :84)

CKPIPANLQLCHGIEYQNMRLPNLLGHE TMKEVLEQAGAWI PLVMKQCHPDTKKFLCSLFAPVCLDDLDETIQ
PCHSLCVQVKDRCAPVMSAFGFPWPDMLECDRFPQDNDLC

h-SFRP3 Z LR 35 & 147 (SEQ 1D NO :85)

CEPVRIPLCKSLPWNMTKMPNHLHHSTQANATLATEQFEGLLGTHCSPDLLFFLCAMYAP ICT IDFQHEP IKP
CKSVCERARQGCEPILIKYRHSWPENLACEELPVYDRGVC
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h—SFRP4 G 24 % 136 (SEQ ID NO :86)

CEAVRIPMCRHMPWNI TRMPNHLHHSTQENATLATEQYEELVDVNCSAVLRFFFCAMYAPTCTLEFLHDPIKP
CKSVCQRARDDCEPLMKMYNHSWPESLACDELPVYDRGVC

h—SFRP5 G 53 % 162 (SEQ ID NO :87)

CLDIPADLPLCHTVGYKRMRLPNLLEHESLAEVKQQASSWLPLLAKRCHSDTQVFLCSLFAPVCLDRPTYPCR
SLCEAVRAGCAPLMEAYGFPWPEMLHCHKFPLDNDLC

h—-RORL #/> Fri 54448 (SEQ ID NO :88)

CQPYRGIACARFIGNRTVYMESLHMQGE TENQI TAAFTMIGTSSHLSDKCSQFA TPSLCHYAFPYCDETSSVP
KPRDLCRDECEILENVLCQTEY IFARSNPMILMRLKLPNCEDLPQPESPFAANC

h—-ROR2 #/> Fri 54418, (SEQ ID NO :89)

CQPYRGIACARFIGNRTTYVDSLOMQGE TENRI TAAFTMIGTSTHLSDQCSQFA I PSFCHFVEPLCDARSRTP
KPRELCRDECEVLESDLCRQEYTIARSNPL I LMRLQLPKCEALPMPESPDAANC

N FZDAFri Z5#43 (RIRE ATHINE 5771 ) (SEQ 1D NO :90)

MLAMAWRGAGPSVPGAPGGVGLSLGLLLQLLLLLGPARGFGDEEERRCDP TR ISMCQNLGYNVTKMPNLY
GHELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYVPMCTEK INIPIGPCGGMCLSVKRRCEPVLKEFGFAWPES
LNCSKFPPQNDHNHMCMEGPGDEEV

N FZD5Fri i3k (RIELAHINE 5751 ) (SEQ 1D NO :91)

MARPDPSAPPSLLLLLLAQLVGRAAAASKAPVCQE I TVPMCRGIGYNLTHMPNQFNHDTQDEAGLEVHQF
WPLVEIQCSPDLRFFLCSMYTPICLPDYHKPLPPCRSVCERAKAGCSPLMRQYGFAWPERMSCDRLPVLGRDAEV
LLCMDYNRSEATT

N FZD8Fri #5#43 (RIKZ ATHINAE 5771 ) (SEQ 1D NO :92)

MEWGYLLEVTSLLAALALLQRSSGAAAASAKELACQE ITVPLCKGIGYNYTYMPNQENHD TQDEAGLEVH
QFWPLVETQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPD
TLCMDYNKTDLTT

A TgGlFc X (SEQ ID NO :93)

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKTI SKAKGQPREPQVYTLPPSRDELTKNQVSLTC
LVKGFYPSDTAVEWESNGQPENNYK TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLS
PGK

A TgGlFc [X (SEQ ID NO :94)

KSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP TEKT I SKAKGQPREPQVY TLPPSRDELTKNQVS
L.TCLVKGFYPSD TAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK SRWQQGNVFSCSVMHEALHNHY TQKSL
SLSPGK

A TgGlFc X (SEQ ID NO :95)

EPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP TEKT I SKAKGQPREPQVY TLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQK
SLSLSPGK
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“EHF (SEQ 1D NO :96)

ESGGGGVT

“EHF (SEQ 1D NO :97)

LESGGGGVT

“EHF (SEQ 1D NO :98)

GRAQVT

“EHF (SEQ 1D NO :99)

WRAQVT

EE+ (SEQ 1D NO :100)

ARGRAQVT

{55 F%] (SEQ 1D NO :101)

MEWGYLLEVTSLLAALALLQRSSGAAA

{55 F%] (SEQ 1D NO :102)

MEWGYLLEVTSLLAALALLQRSSGALA

{55 %% (SEQ 1D NO :103)

MEWGYLLEVTSLLAALALLQRSSGVLA

{55 F%] (SEQ 1D NO :104)

MEWGYLLEVTSLLAALLLLQRSPIVHA

{55 F%] (SEQ 1D NO :105)

MEWGYLLEVTSLLAALFLLQRSPIVHA

{55 F%] (SEQ 1D NO :106)

MEWGYLLEVTSLLAALLLLQRSPFVHA

{55 F%] (SEQ 1D NO :107)

MEWGYLLEVTSLLAALLLLQRSPIIYA

{55 F%] (SEQ 1D NO :108)

MEWGYLLEVTSLLAALLLLQRSPTAHA

FZD8-Fc @R MR 77 — A2 e Af 54F03 ( LTINAE 5 23 s K& 4 M XA E AR
FZD8 ¥ %15 Fe ¥ H)Z A1) GRA 1E4%+ 731 ) (SEQ ID NO :109)

ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVE IQCSPDLKFFLCSMYTPICLEDY
KKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTGRADK THTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSD T AVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

FZD8-Fc A Ffk

FZD8-Fc ik 54F03 % B 7% (LMINAE TP o sas B 1% ) (SEO ID NO -
110)

AAAASAKELACQETTVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVE IQCSPDLKFFLCSMYTPT
CLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTGRADKTHT CPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
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VLHQDWLNGKEYKCKVSNKALPAP IEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-Fc AZSpik 54F09 @AMy 5 (EHMMAE 575 ) (SEQ 1D NO :111)

ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLE
DYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTAAPSPPDKTHTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAP IEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPFNNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-Fc AZSiA 54F09 ZIEMR Y3 (LI AE S35 sk F MY ) (SEQ 1D NO .
112)

AAAASAKELACQETTVPLCKGIGYNYTYMPNQFENHDTQDEAGLEVHQFWPLVE IQCSPDLKFFLCSMYTP I
CLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTAAPSPPDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHANAKTKPREEQYNSTYRVVS
VLTVLHQDWLNGKEYKCKVSNKALPAPIEKT ISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-Fc AL FAK 5AF16 AP (FLFIE 555 ) (SEQ 1D NO :113)

ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLE
DYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTAAPDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLH
QDWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-Fc AR5k 54F15 @IEMR)F 3] (IG5 35 sk FPEYIH) (SEQ 1D NO .
114)

AAAASAKELACQETTVPLCKGIGYNYTYMPNQFENHDTQDEAGLEVHQFWPLVE IQCSPDLKFFLCSMYTP I
CLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTAAPDKTHTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAP IEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-Fc A 54k 54F16.54F17.54F18.54F23.54F25.54F27.54F29.54F31 J¢ 54F34 ‘&,
FIRFH (CERIAE S 51)) (SEQ 1D NO :115)

ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLE
DYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTKSSDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLH
QDWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQP
ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-Fc ARk 54F16 ZIEIR)y 3] (IG5 75 sk FPEYIH) (SEQ 1D NO .
116)

AAAASAKELACQETTVPLCKGIGYNYTYMPNQFENHDTQDEAGLEVHQFWPLVE IQCSPDLKFFLCSMYTP I
CLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTKSSDKTHTCPPCP
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APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAP IEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPG

FZD8-Fc A 54k 54F19.54F20.54F24.54F26.54F28.54F30.,54F32.54F34 J¢ 54F35 ‘&,
FRFeH) (PGS %)) (SEQ ID NO :117)

ASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLE
DYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTEPKSSDKTHTCPPCPA
PELLGGPSVFLEPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-Fc AR5k 54F19 @IEIR)F 3] (LM AE S35 sk FPEYIH) (SEQ 1D NO .
118)

ALAASAKELACQETTVPLCKGIGYNYTYMPNQFENHDTQDEAGLEVHQFWPLVE IQCSPDLKFFLCSMYTP I
CLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTEPKSSDKTHTCPP
CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-Fc ARk 54F20 @IEMR)y 3] (IG5 75 s F MY ) (SEQ 1D NO .
119)

VLAASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVETQCSPDLKFFLCSMY TP
CLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTEPKSSDKTHTCPP
CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

FZD8-Fc AL FAR 54F34 ZHAMEFPH (FFIE 555 ) (SEQ 1D NO :120)

KELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLEDYK
KPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFENWY VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDTAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSYMHEALHNHY TQKSLSLSPGK

FZD8-Fc AL FAR 54F33 ZAMFPH (FLFIE 555 ) (SEQ 1D NO :121)

KELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLEDYK
KPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMDYNRTDLTTKSSDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAP IEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSD IAVEWE SNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGK

h-Wntl CinZFPEIRIX (aa 288-370) (SEQ ID NO :122)

DLVYFEKSPNFCTYSGRLGTAGTAGRACNSSSPALDGCELLCCGRGHRTRTQRVTERCNCTFHWCCHVSCRNC
THTRVLHECL
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h-Wnt2 CinZ FPEIRIX (aa 267-360) (SEQ ID NO :123)

DLVYFENSPDYCIRDREAGSLGTAGRVCNLTSRGMDSCEVMCCGRGYDTSHVTRMTKCGCKFHWCCAVRCQDC
LEALDVHTCKAPKNADWTTAT

h-Wnt2b CinZ FPEIRIX (aa 298-391) (SEQ ID NO :124)

DLVYFDNSPDYCVLDKAAGSLGTAGRVCSKTSKGTDGCE IMCCGRGYDTTRVTRVTQCECKFHWCCAVRCKEC
RNTVDVHTCKAPKKAEWLDQT

h-Wnt3 CinZ FPEIRIX (aa 273-355) (SEQ 1D NO :125)

DLVYYENSPNFCEPNPETGSFGTRDRTCNVTSHGIDGCDLLCCGRGHNTRTEKRKEKCHCIFHWCCYVSCQEC
IRIYDVHTCK

h-Wnt3a CinZ FPEAIRIX (aa 270-352) (SEQ 1D NO :126)

DLVYYEASPNFCEPNPETGSFGTRDRTCNVSSHG I DGCDLLCCGRGHNARAERRREKCRCVFHWCCYVSCQEC
TRVYDVHTCK

h-Wnt7a CinZ FPEIRIX (aa 267-359) (SEQ 1D NO :127)

DLVYIEKSPNYCEEDPVTGSVGTQGRACNKTAPQASGCDLMCCGRGYNTHQYARVWQCNCKFHWCCYVKCNTC
SERTEMYTCK

h-Wnt7b CinZ FPEAIRIX (aa 267-349) (SEQ 1D NO :128)

DLVYIEKSPNYCEEDAATGSVGTQGRLCNRTSPGADGCDTMCCGRGYNTHQY TKVWQCNCKFHWCCEFVKCNTC
SERTEVFTCK

h-Wnt8a C iinZ F-PEIRIX (aa 248-355) (SEQ ID NO :129)

ELIFLEESPDYCTCNSSLGIYGTEGRECLONSHNT SRWERRSCGRLCTECGLQVEERKTEVISSCNCKFQWCC
TVKCDQCRHVVSKYYCARSPGSAQSLGRVWEGVY I

h-Wnt8b C g% FPEIRIX (aa 245-351) (SEQ ID NO :130)

ELVHLEDSPDYCLENKTLGLLGTEGRECLRRGRALGRWELRSCRRLCGDCGLAVEERRAETVSSCNCKFHWCC
AVRCEQCRRRVTKYFCSRAERPRGGAAHKPGRKP

h-Wntl10a CinZ F-PERIX (aa 335-417) (SEQ 1D NO :131)

DLVYFEKSPDFCEREPRLDSAGTVGRLCNKSSAGSDGCGSMCCGRGHNILRQTRSERCHCRFHWCCFVVCEEC
RITEWVSVCK

h-Wnt10b CinZ FPEIRIX (aa 307-389) (SEQ 1D NO :132)

ELVYFEKSPDFCERDPTMGSPGTRGRACNKTSRLLDGCGSLCCGRGHNVLRQTRVERCHCRFHWCCYVLCDEC
KVTEWVNVCK

B RN R FIAE -5 7P 5 1) FZD8-Fc 42 544 54128 (SEQ 1D NO :133)

MEWGYLLEVTSLLAALLLLORSPFVHAASAKELACQEITVPLCKGIGYNYTYMPNQFNHDTQDEAGLEVHQFW
PLVETQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPLMRQYGFAWPDRMRCDRLPEQGNPDTLCMD
YNRTDLTTEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHANHYTQ
KSLSLSPGK
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Lo — B TR IT AR N 3-8 ) Wnt 5507, R BTiA Wnt #E5u0e () Frribd s
/bl (FZD) SZARRIPAREL (i1) Pl FZD 3244

2. —Fh T 4B LE A 4989 A AE ) Wnt $5 5077, Ho Bk Wnt #5507 () B
Me & 2/ b—Pi&ih (FZD) ZARMBIREL (i1) RIVAM: FZD 5244,

3. BCRE SR 1 3% 2 Ak 69 H T Frid B & i0 Wnt F55077), HP priddidk 538 B FZDI1.
FZD2. FZD5. FZD7 J% FZD8 [{—8% % Fh A\ FZD Z4k4s Rtk 454 .

4. BRI EESR 1-3 WA TR TR B9 F T ik Fa@ i) Wnt $55050), Ko Brid ey .

(a) £ ¥ GFTFSHYTLS(SEQ ID NO :31) f#) & %% CDR1, £ ¥ VISGDGSYTYYADSVKG (SEQ
ID NO :32) f# H %% CDR2, #1149 & NFIKYVFAN(SEQ ID NO:33) [ = %% CDR3, DL Jz £ &
SGDNIGSFYVH(SEQ ID NO :34) [f14%%% CDRL, 49,7 DKSNRPSG (SEQ ID NO :35) MI%%%E CDR2 Fll
£9,47 QSYANTLSL (SEQ 1D NO :36) FI%%%E CDR3 ;BY

(b) £ ¥ GFTFSHYTLS(SEQ ID NO :31) f#) & %% CDR1, £ ¥ VISGDGSYTYYADSVKG (SEQ
ID NO :32) f# H %% CDR2, #1149 & NFIKYVFAN(SEQ ID NO:33) [ = %% CDR3, DL Jz £ &
SGDKLGKKYAS (SEQ ID NO :41) [J4%%% CDRL, 49,7 EKDNRPSG (SEQ ID NO :42) F1%%%E CDR2 Fll
5,7 SSFAGNSLE (SEQ ID NO :43) [f14%%% CDR3.

5. AR EER 1-4 AR TR T Brid B & i Wnt #55050), Hrp prid s 7 -

(a) 47 SEQ ID NO :37 (R ILEE T H [ EFERAZX F / B

(b) 4 SEQ 1D NO :38 B{ SEQ ID NO :44 SRR ST H I FETT X .

6. WIBRIEER 1-5 TRk 9 H T Bk Fa@& i) Wnt $55050), K Brid sy .

(a) 57 SEQ ID NO :39 fZ LR 7 HI M EFE A/ 5L

(b) A7 SEQ ID NO :40 B{ SEQ ID NO :45 5 IE 18 7 71 (K55 5% o

7. AR EER 3-6 HATE— T TR T Bk B & i Wnt 55050, HrR Brid dudd 2 5o
FEPUAE A UE A DU NIRRT AU DU e A4 L TGl Bk, TeG2 Fidk A
/ BCHUAR B

8. WIAUF] HE 3K 1-6 HAE— T A ik I F T ek B a8 19 Wt 35 3055, Ho A Brad 4k 2
OMP-18R5.,

9. WIBURIEESR 1 8% 2 Frid i AT Arid A& /4 Wnt $540570, Hodp Ak vl & M FZD 24640
S ETR N FZD8 [ Fri 4538 .

10. QBRI EESR 9 Frid /9 F T Fridk F& 0 Wne 3550570, Hep Brid nlva M FZD 2443k — 5
3,5 N Fe 4510948,

L1 QBRI EESR 9 B 10 Frad i FH T Bt FH g (1) Wnt $55055), HoA Birik FZD8Fri 454435
£3,5 SEQ 1D NO :28 FIE I 5

12, BRI EESR 10 B 11 Frk A T Brid B i@ i Wnt 55055, Hop Brid A Fe £
£ SEQ 1D NO :95 RIS LM FF A .

13, QBRI EESR 1 8% 2 AT i AT Bt A ads 5 Wt #5507, e A Bk m] ¥ 14 FZD 5244840,
4 SEQ ID NO :117 ML BEE 5.

14, QBRI EESR 1 8% 2 AT i AT s g 9 Wt #5507, e A B m] 14 FZD 5244 &
OMP-54F28.

15, QBRI LR 1-14 AR TR T Brid B i Wnt 55050, Hp Brid s i o
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CN 104768579 A FRIB R E10KIE MBI FIEKR B 2/2

WAREIE < JRARAN L PN 20 WA N8 L SRR TR A MR AU 0 P 3 TR W % A MR 1) o 2 T
PR R B8 5 i 2 A TR % i B s 2 P AR o

16, GUBCFIEESK 15 P 9 H T Pk g i Wnt $5507), e rb Brak i i o3 a8 2 SRR
ARZE N 73 LT o

L7, QORISR 15 PIrd 9 H T ek a8 i Wnt $5507), e rb Brak i i 3 868 1 S0
Tl o

18. AR EER 1-17 "R TRTR I T Prad HE& [ Wt 53050, Kt B afER A
F/b— P 5 P Wnt $EHUAL G A AN T 7 .

19. GUBCFIEESK 18 Pk 89 F T Fradk HI 38 9 Wt $54050), Herb ik S50 K67 ) e AL
NERIIR

20. WIBUAEEK 18 B 19 BTk i) FH T ik HT& (4 Wnt 355070, He o Brak #4036 7 771

(a) AEAL G T HERIZEE (ABRAXANE) ;

(b) & Pufthise ;B8

(c) AEALEH AR F P b,

21. FITFR 7 e A 0 e (1L 55 Wnt FEURIR AL &4, Jed Birid Wnt $5 9705712
(i) FrrtEai a2l (FZD) SARRIFUAB (i) Al e FZD 3244,
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