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WHAT IS CLAIMED IS:

1. An isolated monoclonal antibody that specifically binds human R-spondin 1 (RSPO1),
which comprises:
(a) a heavy chain CDR1 comprising TGYTMH (SEQ ID NO:12), a heavy chain
CDR2 comprising GINPNNGGTTYNQNFKG (SEQ ID NO:13), and a heavy
chain CDR3 comprising KEFSDGYYFFAY (SEQ ID NO:14); and
(b) a light chain CDR1 comprising KASQDVIFAVA (SEQ ID NO:15), a light chain
CDR2 comprising WASTRHT (SEQ ID NO:16), and a light chain CDR3
comprising QQHYSTPW (SEQ ID NO:17).
2. The antibody of claim 1, which comprises:
(a) a heavy chain variable region having at least 90% sequence identity to SEQ ID
NO:10 and a light chain variable region having at least 90% sequence identity to
SEQ ID NO:11; or
(b) a heavy chain variable region having at least 90% sequence identity to SEQ ID
NO: 55 and a light chain variable region having at least 90% sequence identity to
SEQ ID NO: 59.
3. The antibody of claim 2, which comprises:
(a) a heavy chain variable region having at least 95% sequence identity to SEQ ID
NO:10 and a light chain variable region having at least 95% sequence identity to
SEQ ID NO:11; or
(b) a heavy chain variable region having at least 95% sequence identity to SEQ ID
NO:55 and a light chain variable region having at least 95% sequence identity to
SEQ ID NO:59.
4. The antibody of claim 3, which comprises:
(a) a heavy chain variable region comprising SEQ ID NO:10 and a light chain
variable region comprising SEQ ID NO:11; or
(b) a heavy chain variable region comprising SEQ ID NO:55 and a light chain
variable region comprising SEQ ID NO:59.
S. The antibody of claim 4, which comprises:

(a) a heavy chain variable region consisting of SEQ ID NO:10 and a light chain
variable region consisting of SEQ ID NO:11; or
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(b) a heavy chain variable region consisting of SEQ ID NO:55 and a light chain
variable region consisting of SEQ ID NO:59.

The antibody of claim 4, which comprises a heavy chain variable region comprising SEQ

ID NO: 55 and a light chain variable region comprising SEQ ID NO: 59.

The antibody according to any one of claims 1-6, which is a recombinant antibody, a
chimeric antibody, a bispecific antibody, a humanized antibody, an IgG1 antibody, an

IgG2 antibody, or an antibody fragment comprising an antigen binding site.

A monoclonal antibody produced by the hybridoma cell line having ATCC deposit
number PTA-11970.

A monoclonal humanized antibody comprising the same heavy chain CDRI1, CDR2,

CDR3, and light chain CDR1, CDR2, and CDR3 as the antibody of claim §.

An antibody comprising a heavy chain amino acid sequence of SEQ ID NO:25 and a light
chain amino acid sequence of SEQ ID NO:26.

An antibody comprising a heavy chain amino acid sequence of SEQ ID NO:68 and a
light chain amino acid sequence of SEQ ID NO:69.

The antibody according to any one of claims 1-11, which inhibits binding of RSPO1 to at
least one leucine-rich repeat containing G protein coupled receptor (LGR), wherein the

LGR is selected from the group consisting of LGR4, LGRS, and LGR6.
The antibody of claim 12, wherein the LGR is LGRS.

The antibody according to any one of claims 1-13, which
(a) inhibits RSPO1 signaling;

(b) inhibits activation of B-catenin;

(c) inhibits B-catenin signaling;

(d) inhibits tumor growth;

(e) induces expression of differentiation markers in a tumor;

(f) induces cells in a tumor to differentiate; and/or
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(g) reduces the frequency of cancer stem cells in a tumor.

A cell producing the antibody according to any one of claims 1-11.
A hybridoma cell line having ATCC deposit number PTA-11970.

An isolated polynucleotide molecule comprising a nucleotide sequence that encodes an

antibody according to any one of claims 1-11.
A vector comprising the polynucleotide of claim 17.
A cell comprising the polynucleotide of claim 17 or the vector of claim 18.

A pharmaceutical composition comprising the antibody according to any one of claims 1-

11 and a pharmaceutically acceptable carrier.
The antibody according to any one of claims 1-11 for use as a medicament.

Use of the antibody according to any one of claims 1-11 in the manufacture of a

medicament for treatment of cancer.

The use of antibody according to claim 22, wherein the treatment of cancer comprises the

use of at least one additional therapeutic agent.

The use of antibody of claim 23, wherein the additional therapeutic agent is a

chemotherapeutic agent.

The use of the antibody of claim 23, wherein the additional therapeutic agent is an

angiogenesis inhibitor.
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WHAT IS CLAIMED IS: /

7
/

L. An isolated antibody that specifically binds human R-spondin 1 (RSPOI){ “which

/

comprises: /

(@) a heavy chain CDR1 comprising TGYTMH (SEQ ID NO:12), /e/v’f;leavy chain
CDR2 comprising GINPNNGGTTYNQNFKG (SEQ ID NO:;ﬁS‘j{, and a heavy
chain CDR3 comprising KEFSDGYYFFAY (SEQ ID NO:14)yéhd/0r

(b)  alight chain CDRI comprising KASQDVIFAVA (SEQ 19%{@0:15), a light chain
CDR2 comprising WASTRHT (SEQ ID NO:16), a/p{a a light chain CDR3

comprising QQHYSTPW (SEQ ID NO:17). /

/
2. An isolated antibody that specifically binds human RSPQ‘L which comprises:
(a) (a) a heavy chain variable region having at le?s/f 90% sequence identity to SEQ ID

NO:10; and/or //
(b) (b) a light chain variable region having ;it/ least 90% sequence identity to SEQ ID
NO:11. //

3. The antibody of claim 2, which comprispé/;
/ . cr
(a) (a) a heavy chain variable reg/i/c)n having at least 95% sequence identity to SEQ ID

NO:10; and/or /’
(b) (b) a light chain variablg’region having at least 95% sequence identity to SEQ ID
NO:11. /
4. The antibody of claim 2,/which comprises:

(a) a heavy chair}g{ariable region comprising SEQ ID NO:10; and/or
(b) a light cha(m/variable region comprising SEQ ID NO:11.

/
5. The antibody of claim 2, which comprises:
(a) a h},e’éivy chain variable region consisting essentially of SEQ ID NO:10; and
(b) ja’/lyight chain variable region consisting essentially of SEQ ID NO:11.
/

6. An/iéolated antibody that specifically binds human RSPO1, which comprises:
ﬁé) a heavy chain variable region having at least 90% sequence identity to SEQ ID
/ NO:55; and/or
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(b)  alight chain variable region having at least 90% sequence identity to SEQ/ID
NO:59.
/
/

The antibody of claim 6, which comprises: /

(a) a heavy chain variable region having at least 95% sequence identity to SEQ ID
Uty

NO:55; and/or /
(b) a light chain variable region having at least 95% sequence //i”’{lentity to SEQ ID
NO:59. /
f/
The antibody of claim 6, which comprises: /

/

(a) a heavy chain variable region comprising SEQ ID I§6:55; and/or
(b) a light chain variable region comprising SEQ H?/P‘ifO:SSJ.

/

The antibody of claim 6, which comprises: /
/ .
(a) a heavy chain variable region consisting jgsf/sentially of SEQ ID NO:55; and
/
(b)  alight chain variable region consistin&éssentiaﬂy of SEQ ID NO:59.
f!

/
An isolated antibody that competes with the antibody according to any one of claims 1-9
for specific binding to RSPO1. /

An isolated antibody that binds thé same epitope on RSPO1 as the antibody according to

any one of claims 1-10. /
//

An isolated antibody that binds an epitope on RSPO1 that overlaps with the epitope on
RSPO1 bound by the efl/nffibody according to any one of claims 1-10.

/

The antibody accqr/aing to any one of claims 1-12, which is a recombinant antibody, a
monoclonal an;;/iﬁody, a chimeric antibody, or a bispecific antibody.
/
The antibg,dy according to any one of claims 1-13, which is a humanized antibody.
/
The al}rﬁ)ody according to any one of claims 1-13, which is a human antibody.

#

Thé antibody according to any one of claims 1-14, which is an IgG1 antibody or an IgG2

/antibody.
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17.  The antibody according to any one of claims 1-14, which is an antibody fragment

comprising an antigen binding site.

18. A monoclonal antibody produced by the hybridoma cell line having ATCC deposit
number PTA-11970.

19. A humanized form of the ant,‘ibody of claim 18.

20.  The antibody according to any one of claims 1-19, which inhibits binding of RSPO1 to at

least one leucine-rich repeat containing G protein coupled receptor (LGR).

21.  The antibody of claim 20, wherein the LGR is selected/from the group consisting of
LGR4, LGRS, and LGRS.

22.  The antibody of claim 21, wherein the LGR is LG

23.  The antibody according to any one of claims 1422, which inhibits RSPO1 signaling.

24.  The antibody according to any one of claipns 1-23, which inhibits activation of $-catenin.
25.  The antibody according to any one oflaims 1-24, which inhibits -catenin signaling.
26.  The antibody according to any one of claims 1-25, which inhibits tumor growth.

27.  The antibody according t¢’ any one of claims 1-26, which induces expression of

differentiation markers in/a tumor.

28.  The antibody according to any one of claims 1-27, which induces cells in a tumor to

differentiate.

29.  The antibody/according to any one of claims 1-28, which reduces the frequency of cancer

stem cells in a tumor.

30. A po
:10, SEQ ID NO:11, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:25, SEQ ID
0:26, SEQ ID NO:SS, SEQ ID NO:55, SEQ ID NO:57, SEQ ID NO:59, SEQ ID
NO:68, and SEQ ID NO:69.

eptide comprising a sequence selected from the group consisting of: SEQ ID
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The polypeptide of claim 30, which is an antibody.
A cell comprising or producing the antibody or polypeptide according to any one of
claims 1-31.

A hybridoma cell line having ATCC deposit number PTA-11970.
An isolated polynucleotide molecule comprising a polynucleotide that' encodes an
antibody or polypeptide according to any one of claims 1-31. ,7
An isolated polynucleotide molecule comprising a polynucleotide segyénce selected from
the group consisting of: SEQ ID NO:19, SEQ ID NO:20, SEQ/ ID NO:23, SEQ ID
NO:24, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:56, and SE;(/S ID NO:58.

A vector comprising the polynucleotide of claim 34 or claim 35.

A cell comprising the polynucleotide of claim 34 or claim 35 or the vector of claim 36.

A pharmaceutical composition comprising the antibody or polypeptide according to any
one of claims 1-31 and a pharmaceutically acceptable/carrier.

Use of an effective amount of an antibody acgording to any of claims 1-29 in the
manufacture of a medicament for inhibiting grgwth of a tumor, wherein the medicament

1s to be contacted to the tumor.

Use of a therapeutically effective amount/0f an antibody according to any of claims 1-29
in the manufacture of a medicament foy'inhibiting growth of a tumor in a subject, wherein
the medicament is to be administered to the subject.

Use of a therapeutically effective’amount of an antibody according to any one of claims

1-29 in the manufacture of a medicament for inducing differentiation of tumor cells in a

subject, wherein the medicament is to be administered to the subject.

Use of a therapeutically £ffective amount of an antibody according to any one of claims
1-29 in the manufactupe of a medicament for reducing the frequency of cancer stem cells
in a tumor in a subjeét, wherein the medicament is to be administered to the subject.

Use of an effective amount of an antibody according to any one of claims 1-29 in the

manufacture of/a medicament for inhibiting B-catenin signaling in a cell, wherein said

medicameys to be contacted to the cell.

/
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The use of claim 43, wherein the cell is a tumor cell.

The use according to any one of claims 39-42 or 44, wherein the tumor is selected from
the group consisting of colorectal tumor, ovarian tumor, pancreatic tumor, Iun%mor,
liver tumor, breast tumor, kidney tumor, prostate tumor, gastrointesti Al tumor,
melanoma, cervical tumor, bladder tumor, glioblastoma, and head and neck jmor.

The use of claim 45, wherein the tumor is a pancreatic tumor.

The use of claim 45, wherein the tumor is an ovarian tumor.

Use of a therapeutically effective amount of an antibody according o any of claims 1-29
in the manufacture of a medicament for treating cancer in/a subject, wherein the
medicament is to be administered to the subject.

The use of claim 48, wherein the cancer is selected ffom the group consisting of
colorectal cancer, ovarian cancer, pancreatic cancer, /} ng cancer, liver cancer, breast
cancer, kidney cancer, prostate cancer, gastrointestina/l/ cancer, melanoma, cervical cancer,
bladder cancer, glioblastoma, and head and neck cancer.

The use of claim 49, wherein the cancer is colo @4‘:; cancer or pancreatic cancer.

The use of claim 50, wherein the colorectal Cancer comprises an inactivating mutation in
the adenomatous polyposis coli (APC) gene.

The use of claim 50, wherein the c?lorectal cancer does not comprise an inactivating
mutation in the APC gene.

The use of claim 50, wherein the ¢olorectal cancer comprises a wild-type APC gene.

The use of claim 50, wherein the colorectal cancer does not comprise an activating
mutation in the B-catenin gene.

The use of claim 49, wherein the cancer is ovarian cancer.

The use according to/any one of claims 39-42 or 44-55, wherein the tumor or the cancer

expresses elevated/levels of RSPO1 as compared to levels of RSPO1 in normal tissue.
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The use according to any one of claims 40-42 or 45-56, wherein the subject has Had a
tumor or a cancer removed.

The use according to any one of claims 39-42 or 44-57, further comprising/ a step of
determining the level of RSPO1 expression in the tumor or cancer.

The use according to any one of claims 39-42 or 44-58, further comprising a step of
determining if the tumor or cancer has an inactivating mutation in the APC gene.

The use according to any one of claims 39-42 or 44-59, further/comprising a step of
determining if the tumor or cancer has an activating mutation in the p-catenin gene.

The use of claim 58, wherein determining the level of RSPO /expression is done prior to
treatment or contact with the antibody.

The use of claim 61, wherein if the tumor or cancer/has an elevated level of RSPO1
expression, the antibody is: /

(a) to be administered to the subject; or / /

(b) to be contacted with the tumor or tumoyéell.

Use of a therapeutically effective amount of an antibody according to any one of claims

1-29 in the manufacture of a medicamem/for treating a disease in a subject wherein the

‘disease is associated with activation of/f3-catenin.

The use according to any one of claims 39-63, which further comprises the administration
of at least one additional therapeutic agent.
The use of claim 64, whergjﬁ the additional therapeutic agent is a chemotherapeutic

J
agent. /

The use of claim 64, wh é:in the additional therapeutic agent is an angiogenesis inhibitor.
The use according to dny one of claims 39-42 or 45-66, wherein the subject is human.

An in vitro method of selecting a human subject for treatment with an antibody that binds
RSPOI1, comprising: determining if the subject has a tumor that has an elevated

expression %/e el of
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RSPO1, wherein if the tumor has an elevated expression level of RSPO1 the subject is

selected for treatment with an antibody that specifically binds RSPOI.

The method of claim 68, wherein the tumor is an ovarian tumor.

The method according to any one of claims 58, 68, or 69, wherein the expression level of

RSPOL1 is determined in a sample by a PCR-based assay, micro/an‘ay analysis, or

nucleotide sequencing.

An in vitro method of selecting a human subject for treatment with an antibody that binds

RSPOI1, comprising: determining if the subject has a tumor that comprises an inactivating

mutation in the APC gene, wherein if the tumor has an indctivating mutation in the APC

gene the subject is selected for treatment with an antibody that specifically binds RSPO1.

The method of claim 71, wherein the tumor is a coloyectal tumor.

The method according to any one of claims /59,// 71, or 72, wherein an inactivating

mutation in the APC gene is determined in a saimple by a PCR-based assay, hybridization

assay, microarray analysis, or nucleotide seqtiencing.

The method of claim 70 or claim 73, wh/ogn the sample is a fresh tumor sample, a frozen

tumor sample, or a formalin-fixed paraffin-embedded sample.

The method according to any one /6f claims 68-74, wherein the antibody is an antibody

according to any one of claims 1429.

An isolated antibody that /specifically binds human R-spondin2 (RSPO2), which

comprises: //

(a) a heavy chain KfDR] comprising SSYAMS (SEQ ID NO:29), a heavy chain
CDR2 comprising SISSGGSTYYPDSVKG (SEQ ID NO:30), and a heavy chain
CDR3 comprising RGGDPGVYNGDYEDAMDY (SEQ ID NO:31); and/or

(b) a light ¢hain CDR1 comprising KASQDVSSAVA (SEQ ID NO:32), a light chain
CDR2 comprising WASTRHT (SEQ ID NO:33), and a light chain CDR3
Sdr/nprising QQHYSTP (SEQ ID NO:34).

An is;yl/ated antibody that specifically binds human RSPO2, which comprises:
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(a) a heavy chain variable region having at least 90% sequence identity to SEQ
NO:27; and/or

(b) a light chain variable region having at least 90% sequence identity to SEQ ID
NO:28.

The antibody of claim 77, which comprises:

(a) a heavy chain variable region having at least 95% sequence idedtity to SEQ ID
NO:27; and/or

(b) a light chain variable region having at least 95% sequen

NO:28.

identity to SEQ ID

The antibody of claim 77, which comprises:

(a) a heavy chain variable region comprising SEQ ID NO:27; and/or
(b) a light chain variable region comprising SEQ ID NO:28.

The antibody of claim 77, which comprises:
(a) a heavy chain variable region consisting esgentially of SEQ ID NO:27; and
(b) a light chain variable region consisting
An isolated antibody that specifically bindi}/nman RSPO2, which comprises:

ng

(a) a heavy chain variable region ha at least 90% sequence identity to SEQ ID
y q y

NO:63; and/or
(b) a light chain variable region’ having at least 90% sequence identity to SEQ ID
NO:67 or SEQ ID NO:76
The antibody of claim 81, whigh comprises:
(a) a heavy chain variaple region having at least 95% sequence identity to SEQ ID
NO:63; and/or
(b) a light chain yariable region having at least 95% sequence identity to SEQ ID
NO:67 or SEQ ID NO:76.
The antibody of ¢laim 81, which comprises:

(a) a heayy chain variable region comprising SEQ ID NO:63; and/or
t chain variable region comprising SEQ ID NO:67 or SEQ ID NO:76.
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The antibody of claim 81, which comprises: /
(a) a heavy chain variable region consisting essentially of SEQ ID NO:63; and /

(b) a light chain variable region consisting essentially of SEQ ID NO:67.

The antibody of claim 81, which comprises:

(a) a heavy chain variable region consisting essentially of SEQ ID NO:63; and

(b) a light chain variable region consisting essentially of SEQ ID NO/{ 6.

An isolated antibody that competes with the antibody according to anf{ one of claims 76-
85 for specific binding to RSPO2.

An isolated antibody that binds the same epitope on RSPO2 as /l{e antibody according to
any one of claims 76-86.

An isolated antibody that binds an epitope on RSPO2 that overlaps with the epitope on
RSPO2 bound by the antibody according to any one of cléms 76-86.

The antibody according to any one of claims 76-88,/which is a recombinant antibody, a
f)/eciﬁc antibody.

The antibody according to any one of claims 76489, which is a humanized antibody.

monoclonal antibody, a chimeric antibody, or a bi

The antibody according to any one of claims,/76-89, which is a human antibody.

The antibody according to any one of claims 76-91, which is an IgG1 antibody or an
IgG2 antibody.

The antibody according to any o')é{f claims 76-92, which is an antibody fragment
comprising an antigen binding sit; ./

A monoclonal antibody prj}ﬁced by the hybridoma cell line having ATCC deposit
number PTA-12021.

A humanized form of the/antibody of claim 94.

The antibody according to any one of claims 76-95, which inhibits binding of RSPO2 to

at least one leucine/ﬂch repeat containing G protein coupled receptor (LGR).
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/
/
The antibody of claim 96, wherein the LGR is selected from the group consistir}g/ of
LGR4, LGRS, and LGRS. | /
The antibody of claim 97, wherein the LGR is LGRS. /
raling.

The antibody according to any one of claims 76-98, which inhibits RSPO?2 si

The antibody according to any one of claims 76-99, which inhibits a?z/ation of B-
catenin. //

The antibody according to any one of claims 76-100, which inhibits @/»éatenin signaling.
The antibody according to any one of claims 76-101, which inhibi}s/ tumor growth.

The antibody according to any one of claims 76-102, Whi/Qfl induces expression of
differentiation markers in a tumor. /

The antibody according to any one of claims 76-103, w/l ch induces cells in a tumor to
differentiate. /

The antibody according to any one of claims 76- 64, which reduces the frequency of
cancer stem cells in a tumor.

A polypeptide comprising a sequence selected from the group consisting of: SEQ ID
NO:27, SEQ ID NO:28, SEQ ID NO:37,/SEQ ID NO:38, SEQ ID NO:41, SEQ ID
NO:42, SEQ ID NO:61, SEQ ID NO:63, SEQ ID NO:65, SEQ ID NO:67, SEQ ID
NO:70, SEQ ID NO:71, SEQ ID NO:%éEQ ID NO:74, and SEQ ID NO:76.

The polypeptide of claim 106, which is an antibody.

A cell comprising or producing the antibody or polypeptide according to any one of
claims 76-107.
A hybridoma cell line hav/i g ATCC deposit number PTA-12021.

An isolated polynuclegtide molecule comprising a polynucleotide that encodes an

antibody or polypeptide according to any one of claims 76-107.
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An isolated polynucleotide molecule comprising a polynucleotide sequence selected frgm
the group consisting of: SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:39, SEQ ID
NO:40, SEQ ID NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:66, SEQ ID
NO:72, and SEQ ID NO:75.

A vector comprising the polynucleotide of claim 110 or claim 111.
A cell comprising the polynucleotide of claim 110 or claim 111 or th¢’ vector of claim
112.

A pharmaceutical composition comprising the antibody or polypeptide according to any

one of claims 76-107 and a pharmaceutically acceptable carrier.

Use of an effective amount of an antibody according to ady of claims 76-105 in the

manufacture of a medicament for inhibiting growth of a tdmor, wherein the medicament

is to be contacted to the tumor.
Use of a therapeutically effective amount of an antipody according to any of claims 76-

105 in the manufacture of a medicament for inhibiting growth of a tumor in a subject,

wherein the medicament is to be administered tg the subject.

Use of a therapeutically effective amount of’an antibody according to any one of claims
76-105 in the manufacture of a medicame/xg/for inducing differentiation of tumor cells in
a subject.

Use of a therapeutically effective amgunt of an antibody according to any one of claims
76-105 in the manufacture of a medicament for reducing the frequency of cancer stem
cells in a tumor in a subject.
Use of an effective amount of @n antibody according to any one of claims 76-105 in the

manufacture of a medicament for inhibiting B-catenin signaling in a cell, comprising

The use according t6 any one of claims 115-118 or 120, wherein the tumor is selected
from the group gonsisting of colorectal tumor, ovarian tumor, pancreatic tumor, lung

tumor, liver tymor, breast tumor, kidney tumor, prostate tumor, gastrointestinal tumor,
melanoma, gervical tumor, bladder tumor, glioblastoma, and head and neck tumor.
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The use of claim 121, wherein the tumor is a pancreatic tumor.

The use of claim 121, wherein the tumor is an ovarian tumor.

Use of a therapeutically effective amount of an antibody according to any of/élaims 76-
105 in the manufacture of a medicament for treating cancer in a subject. /

The use of claim 124, wherein the cancer is selected from the gr())g consisting of
colorectal cancer, ovarian cancer, pancreatic cancer, lung cancer, {\//(er cancer, breast
cancer, kidney cancer, prostate cancer, gastrointestinal cancer, melanoma, cervical cancer,
bladder cancer, glioblastoma, and head and neck cancer.

The use of claim 125, wherein the cancer is colorectal cancer.

The use of claim 126, wherein the colorectal cancer compr,i&:/s an inactivating mutation in
the adenomatous polyposis coli (APC) gene.

The use of claim 126, wherein the colorectal cancer does not comprise an inactivating
mutation in the APC gene.

The use of claim 126, wherein the colorectal cyéer comprises a wild-type APC gene.

The use of claim 126, wherein the coloregtal cancer does not comprise an activating

mutation in the -catenin gene.

The use of claim 125, wherein the cancér is pancreatic cancer.
The use according to any one of claims 115-118 or 120-131, wherein the tumor or the
cancer expresses eclevated levels,0f RSPO2 as compared to levels of RSPO2 in normal

tissue.

The use according to any oge of claims 116-118 or 121-132, wherein the subject has had
a tumor or a cancer removed.
The use according to dny one of claims 115-118 or 120-133, further comprising a step of

determining the ley'élxo\f RSPO2 expression in the tumor or cancer.
s/
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The use according to any one of claims 115-118 or 120-134, further comprising a stgp of
determining if the tumor or cancer has an inactivating mutation in the APC gene.
The use according to any one of claims 115-118 or 120-135, further comprising a step of
determining if the tumor or cancer has an activating mutation in the f-catenin’gene.

The use of claim 134, wherein determining the level of RSPO2 expressior/is done prior to
treatment or contact with the antibody.
The use of claim 137, wherein if the tumor or cancer has an elevatgd expression level of
RSPO2, the antibody is:

(a) to be administered to the subject; or

(b) to be contacted with the tumor or tumor cell.
Use of a therapeutically effective amount of an antibody according to any one of claims
76-105 in the manufacture of a medicament for treating a disease in a subject wherein the
disease is associated with activation of B-catenin.
The use according to any one of claims 115-139, which further comprises administration
of at least one additional therapeutic agent.
The use of claim 140, wherein the addiyéal therapeutic agent is a chemotherapeutic

agent.

The use of claim 140, wherein the additional therapeutic agent is a Wnt pathway
inhibitor.

The use according to any oné of claims 116-118 or 121-142, wherein the subject is
human.
An in vitro method of selecting a human subject for treatment with an antibody that binds
RSPO2, comprising: /determining if the subject has a tumor that has an elevated
expression level of RSPO2, wherein if the tumor has an elevated expression level of

RSPO2 the subject is selected for treatment with an antibody that specifically binds
RSPO2.

The method of claim 144, wherein the tumor is a pancreatic tumor.
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The method of claim 144, wherein the tumor is a breast tumor.

The method of claim 144, wherein the tumor is a lung tumor. /
The method of claim 144, wherein the tumor is a melanoma tumor. /
The method of claim 144, wherein the tumor is a colorectal tumor.

The method according to any one of claims 134 or 144-149, wherein the /eé/cpression level
of RSPO2 is determined in a sample by a PCR-based assay, microarray analysis, or
nucleotide sequencing. /

An in vitro method of selecting a human subject for treatment Wi/’; an antibody that binds
RSPO2, comprising: determining if the subject has a tumor that comprises an inactivating
mutation in the APC gene, wherein if the tumor has an inaetivating mutation in the APC
gene the subject is selected for treatment with an antibody that specifically binds RSPO2.
The method of claim 151, wherein the tumor is a coloréctal tumor.

The method according to any one of claims 135,/151, or 152, wherein an inactivating
mutation in the APC gene is determined in a sample by a PCR-based assay, hybridization
assay, microarray analysis, or nucleotide sequéncing.

The method of claim 150 or claim 153, wherein the sample is a fresh tumor sample, a

frozen tumor sample, or a formalin-j?! paraffin-embedded sample.

The method according to any one of ¢laims 144-154, wherein the antibody is an antibody
according to any one of claims 76+105.
An antibody comprising a heavy chain amino acid sequence of SEQ ID NO:25 and a light

chain amino acid sequence of SEQ ID NO:26.

An antibody comprising 4 heavy chain amino acid sequence of SEQ ID NO:41, and a
light chain amino acid sequence of SEQ ID NO:42.

An antibody compr'y ing a heavy chain amino acid sequence of SEQ ID NO:68 and a light
chain amino acidéquence of SEQ ID NO:69.
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An antibody comprising a heavy chain amino acid sequence of SEQ ID NO:70, and /a
/

light chain amino acid sequence of SEQ ID NO:71. /
An antibody comprising a heavy chain amino acid sequence of SEQ ID NO: 70/ nd a
light chain amino acid sequence of SEQ ID NO:74. /

An in vitro method of selecting a human subject for treatment with an antlbp/ dy that binds

RSPO3, comprising: determining if the subject xhas a tumor that has an elevated
expression level of RSPO3, wherein if the tumor has an elevated 2xpression level of
RSPO3 the subject is selected for treatment with an antibody
RSPO3. | /
The method of claim 161, wherein the tumor is a lung tumor.//
The method of claim 161, wherein the tumor is a breast tumior
The method of claim 161, wherein the tumor is an ovarignh tumor.
The method of claim 161, wherein the tumor is a colo/ectal tumor.
The method according to any one of claims 16)/—165, wherein the expression level of

RSPO3 is determined in a sample by a P/Q{{-based assay, microarray analysis, or

/

nucleotide sequencing. //
The method of claim 166, wherein the s‘e{mple is a fresh tumor sample, a frozen tumor
sample, or a formalin-fixed paraffin- erribedded sample.

An in vitro method of selecting a I}uman subject for treatment with an antibody that binds
RSPO4, comprising: determir%ﬁ/g if the subject has a tumor that has an elevated
expression level of RSPO4, /Qherein if the tumor has an elevated expression level of
RSPO4 the subject is se)t{:ted for treatment with an antibody that specifically binds
RSPOA4. :

The method of claim/168, wherein the tumor is a lung tumor.

The method of claim 168, wherein the tumor is a breast tumor.

The method ofgéaim 168, wherein the tumor is an ovarian tumor.




