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WHAT IS CLAIMED IS: 

. 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. 

5. 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. 

6. 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. 

7. 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. 

8. A monoclonal antibody produced by the hybridoma cell line having ATCC deposit 

number PTA-11970. 

9. A monoclonal humanized antibody comprising the same heavy chain CDR1, CDR2, 

CDR3, and light chain CDR1, CDR2, and CDR3 as the antibody of claim 8. 

10. 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. 

11. 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. 

12. 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, LGR5, and LGR6. 

13. The antibody of claim 12, wherein the LGR is LGR5. 

14. The antibody according to any one of claims 1-13, which 

(a) inhibits RSPO1 signaling; 

(b) inhibits activation off3-catenin; 

(c) inhibits P-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. 

15.  A cell producing the antibody according to any one of claims 1-11. 

16.  A hybridoma cell line having ATCC deposit number PTA-11970. 

17.  An isolated polynucleotide molecule comprising a nucleotide sequence that encodes an 

antibody according to any one of claims 1-11. 

18.  A vector comprising the polynucleotide of claim 17. 

19.  A cell comprising the polynucleotide of claim 17 or the vector of claim 18. 

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

11 and a pharmaceutically acceptable carrier. 

21.  The antibody according to any one of claims 1-11 for use as a medicament. 

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

medicament for treatment of cancer. 

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

use of at least one additional therapeutic agent. 

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

chemotherapeutic agent. 

25.  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: 

1. An isolated antibody that specifically binds human R-spondin 1 (RSP01) 	which 

comprises: 

(a) a heavy chain CDR1 comprising TGYTMH (SEQ ID NO:12), heavy chain 

CDR2 comprising GINPNNGGTTYNQNFKG (SEQ ID NO:1,3), and a heavy 

chain CDR3 comprising KEFSDGYYFFAY (SEQ ID NO:14)/and/or 

(b) a light chain CDR1 comprising KASQDVIFAVA (SEQ 1010:15), a light chain 

CDR2 comprising WASTRHT (SEQ ID NO:16), aria a light chain CDR3 

comprising QQHYSTPW (SEQ ID NO:17). 	/ 

2. An isolated antibody that specifically binds human RSP 	, which comprises: 

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

NO:10; and/or 

(b) (b) a light chain variable region havingid least 90% sequence identity to SEQ ID 

NO:11. 	 /  

3. The antibody of claim 2, which compris 

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

NO:10; and/or 

(b) (b) a light chain variabl 	region having at least 95% sequence identity to SEQ ID 

NO:11. 

4. The antibody of claim 2 which comprises: 

(a) a heavy chainVariable region comprising SEQ ID NO:10; and/or 

(b) a light chairicariable region comprising SEQ ID NO:11. 

5. The antibodyfdf claim 2, which comprises: 

(a) a heavy chain variable region consisting essentially of SEQ ID NO:10; and 

(b) 'light chain variable region consisting essentially of SEQ ID NO:11. 

6. 
., 

Anitsolated antibody that specifically binds human RSPO1, which comprises: 

a heavy chain variable region having at least 90% sequence identity to SEQ ID 

NO:55: and/or 
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(b) 	a light chain variable region having at least 90% sequence identity to SE 

NO:59. 

7. The antibody of claim 6, which comprises: 

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

NO:55; and/or 	 / 

(b) a light chain variable region having at least 95% sequence /identity to SEQ ID 

NO:59. 

8. The antibody of claim 6, which comprises: 	 / 
(a) a heavy chain variable region comprising SEQ ID NO:55; and/or 

(b) a light chain variable region comprising SEQ ID 40:59. 

9. The antibody of claim 6, which comprises: 	
/ 

/ 
(a) a heavy chain variable region consisting pisentially of SEQ ID NO:55; and 

(b) a light chain variable region consistingkssentially of SEQ ID NO:59. 

10. An isolated antibody that competes with,the antibody according to any one of claims 1-9 

for specific binding to RSPO1. 	/ 

11. An isolated antibody that binds the same epitope on RSPO1 as the antibody according to 
/ 

any one of claims 1-10. 	/ 
/ 

12. An isolated antibody that 	Inds an epitope on RSPO1 that overlaps with the epitope on 

RSPO1 bound by the antibody according to any one of claims 1-10. 

13. The antibody according to any one of claims 1-12, which is a recombinant antibody, a 

monoclonal antibody, a chimeric antibody, or a bispecific antibody. 

14. The antibody according to any one of claims 1-13, which is a humanized antibody. 
r. 

15. The antibody according to any one of claims 1-13, which is a human antibody. 

/ 
16. The 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 frag 	ent 

comprising an antigen binding site. 

18.  A monoclonal antibody produced by the hybridoma cell line having AT C deposit 

number PTA-11970. 

19.  A humanized form of the antibody 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 rece 	or (LGR). 

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

LGR4, LGR5, and LGR6. 

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

23'. The antibody according to any one of claims 1 	2, which inhibits RSPOI signaling. 

24.  The antibody according to any one of dal 	s 1-23, which inhibits activation of13-catenin. 
/ 

/ 
25.  The antibody according to any one oOlaims 1-24, which inhibits 3-catenin signaling. 

26.  The antibody according to any ode 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 i 	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 n a tumor. 

30.  A poi' eptide comprising a sequence selected from the group consisting of: SEQ ID 

N :10, SEQ ID NO:11, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:25, SEQ ID 

0:26, SEQ ID NO:53, SEQ ID NO:55, SEQ ID NO:57, SEQ ID NO:59, SEQ ID 

NO:68, and SEQ ID NO:69. 
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31.  The polypeptide of claim 30, which is an antibody. 

32.  A cell comprising or producing the antibody or polypeptide according to any 	e of 

claims 1-31. 

33.  A hybridoma cell line having ATCC deposit number PTA-11970. 

34.  An isolated polynucleotide molecule comprising a polynucleotide th f encodes an 

antibody or polypeptide according to any one of claims 1-31. 

35.  An isolated polynucleotide molecule comprising a polynucleotide seq, ence selected from 

the group consisting of: SEQ ID NO:19, SEQ ID NO:20, SE 	ID NO:23, SEQ ID 

NO:24, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:56, and SP5 ID NO:58. 

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

37.  A cell comprising the polynucleotide of claim 34 or claimy5/or the vector of claim 36. 

38.  A pharmaceutical composition comprising the antibody/or polypeptide according to any 

one of claims 1-31 and a phainiaceutically acceptabl 	carrier. 

39.  Use of an effective amount of an antibody ac ording to any of claims 1-29 in the 

manufacture of a medicament for inhibiting gr wth of a tumor, wherein the medicament 

is to be contacted to the tumor. 

40.  Use of a therapeutically effective amoun of an antibody according to any of claims 1-29 

in the manufacture of a medicament foyinhibiting growth of a tumor in a subject, wherein 
/ 

the medicament is to be administered' to the subject. 
/ 

41.  Use of a therapeutically effectiv 	amount of an antibody according to any one of claims 

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

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

42.  Use of a therapeutically ffective amount of an antibody according to any one of claims 
1-29 in the manufactu 	of a medicament for reducing the frequency of cancer stem cells 

in a tumor in a subje t, wherein the medicament is to be administered to the subject. 
43.  Use of an effectiye amount of an antibody according to any one of claims 1-29 in the 

/ 
manufacture o 	a medicament for inhibiting (3-catenin signaling in a cell, wherein said 

medicament 's to be contacted to the cell. 
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44.  The use of claim 43, wherein the cell is a tumor cell. 

45.  The use according to any one of claims 39-42 or 44, wherein the tumor is selected/  om 

the group consisting of colorectal tumor, ovarian tumor, pancreatic tumor, lung tumor, 
/ 

liver tumor, 	breast 	tumor, 	kidney tumor, 	prostate 	tumor, 	gastrointestinal 	tumor, 

melanoma, cervical tumor, bladder tumor, glioblastoma, and head and neck tumor. 

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

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

48.  Use of a therapeutically effective amount of an antibody accordin 	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. 

49.  The use of claim 48, wherein the cancer is selected 	om the group consisting of 

colorectal cancer, ovarian cancer, pancreatic cancer, 	g cancer, liver cancer, breast 

cancer, kidney cancer, prostate cancer, gastrointestin 	cancer, melanoma, cervical cancer, 

bladder cancer, glioblastoma, and head and neck dicer. 

50.  The use of claim 49, wherein the cancer is colorectal cancer or pancreatic cancer. 

51.  The use of claim 50, wherein the colorectal 	ancer comprises an inactivating mutation in 

the adenomatous polyposis coli (APC) g 	e. 

52.  The use of claim 50, wherein the colorectal cancer does not comprise an inactivating 

mutation in the APC gene. 

53.  The use of claim 50, wherein the/  eOlorectal cancer comprises a wild-type APC gene. 

54.  
, 

The use of claim 50, where 	the colorectal cancer does not comprise an activating 

mutation in the 13-catenin g 	e. 

55.  The use of claim 49, wh 	ein the cancer is ovarian cancer. 

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

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

tumor or a cancer removed. 

58. The use according to any one of claims 39-42 or 44-57, further comprisi 	a step of 
/ / 

determining the level of RSPO1 expression in the tumor or cancer. 

59. The use according to any one of claims 39-42 or 44-58, further com rising a step of 

deteunining if the tumor or cancer has an inactivating mutation in the 	PC gene. 

60. 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 inzthe 13-catenin gene. 

61. The use of claim 58, wherein deteimining the level of RSPO1/ expression is done 	to prior 

treatment or contact with the antibody. 

62. The use of claim 61, wherein if the tumor or cancer 	as 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 tumor ell. 

63. Use of a therapeutically effective amount or 	antibody according to any one of claims 

1-29 in the manufacture of a medicarner% for treating a disease in a subject wherein the 
i 

disease is associated with activation of13-catenin. 

64. The use according to any one of claiins 39-63, which further comprises the administration 
/ 

of at least one additional therapeutic agent. 

65. The use of claim 64, wherein the additional therapeutic agent is a chemotherapeutic 

agent. 

66. The use of claim 64, wh rein the additional therapeutic agent is an angiogenesis inhibitor. 

67. The use according to 	y one of claims 39-42 or 45-66, wherein the subject is human. 
/ 

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

RSPO1, comp sing: determining if the subject has a tumor that has an elevated 

expression 1 	el of 
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RSP01, wherein if the tumor has an elevated expression level of RSPO1 the s , .ject is 

selected for treatment with an antibody that specifically binds RSP01. 

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

70. The method according to any one of claims 58, 68, or 69, wherein the e . ession level of 

RSPO1 is determined in a sample by a PCR-based assay, micr an-ay analysis, or 

nucleotide sequencing. 

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

f RSPO1, comprising: determining if the subject has a tumor t
/
I lat comprises an inactivating 

mutation in the APC gene, wherein if the tumor has an it(ctivating mutation in the APC 

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

72. The method of claim 71, wherein the tumor is a colo 	ctal tumor. 

73. The method according to any one of claims 	, 71, or 72, wherein an inactivating 

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

assay, microanay analysis, or nucleotide se 	encing. 

74. The method of claim 70 or claim 73, whe
/

rein the sample is a fresh tumor sample, a frozen 

tumor sample, or a foiiiialin-fixed par 	in-embedded sample. 

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

according to any one of claims 	29. 

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

comprises: 

(a) 	a heavy chain 	,DR1 comprising SSYAMS (SEQ ID NO:29), a heavy chain 

CDR2 comp sing SISSGGSTYYPDSVKG (SEQ ID NO:30), and a heavy chain i / z  
CDR3 con prising RGGDPGVYNGDYEDAMDY (SEQ ID NO:31); and/or 

(b) 	a light chain CDR1 comprising KASQDVSSAVA (SEQ ID NO:32), a light chain 

CD 	comprising WASTRHT (SEQ ID NO:33), and a light chain CDR3 

prising QQHYSTP (SEQ ID NO:34). 

77. An isolated 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 

N0:28. 

78. The antibody of claim 77, which comprises: 

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

N0:27; and/or 

(b)  a light chain variable region having at least 95% sequen 	identity to SEQ ID 

N0:28. 

79. The antibody of claim 77, which comprises: 

(a)  

(b)  

a heavy chain variable region comprising SEQ ID 	i :27; and/or 

a light chain variable region comprising SEQ ID 	0:28. 

80. The antibody of claim 77, which comprises: 

(a)  

(b)  

a heavy chain variable region consisting es entially of SEQ ID N0:27; and 

a light chain variable region consisting 	sentially of SEQ ID N0:28. 

81. An isolated antibody that specifically binds 1 Oman RSPO2, which comprises: 2.  
(a)  a heavy chain variable region having at least 90% sequence identity to SEQ ID 

N0:63; and/or 

(b)  a light chain variable regio 	having at least 90% sequence identity to SEQ ID 

N0:67 or SEQ ID N0:76 

82. The antibody of claim 81, whi 	comprises: 

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

N0:63; and/or 

(b)  ID a light chain 	a

/

vi riable region having at least 95% sequence identity to SEQ 

N0:67 or S Q ID NO:76. 

83. The antibody of I aim 81, which comprises: 

(a)  

(b)  

a heav chain variable region comprising SEQ ID N0:63; and/or 

al' ht chain variable region comprising SEQ ID N0:67 or SEQ ID N0:76. 
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84. 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. 

85. The antibody of claim 81, which comprises: 

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

(b) a light chain variable region consisting essentially of SEQ ID NO/76. 

86. An isolated antibody that competes with the antibody according to a 	one of claims 76- 

85 for specific binding to RSPO2. 

87. An isolated antibody that binds the same epitope on RSPO2 as/the antibody according to 

any one of claims 76-86. 

88. An isolated antibody that binds an epitope on RSPO2 th 	overlaps with the epitope on 

RSPO2 bound by the antibody according to any one of claims 76-86. 

89. The antibody according to any one of claims 76-887/which is a recombinant antibody, a 

monoclonal antibody, a chimeric antibody, or a bis ecific antibody. 

90. The antibody according to any one of claims 769, which is a humanized antibody. 

91. The antibody according to any one of claims 6-89, which is a human antibody. 

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

IgG2 	antibody. 

93. The antibody according to any only of claims 76-92, which is an antibody fragment 

comprising an antigen binding sit 

94. A monoclonal antibody pro 	ced by the hybridoma cell line having ATCC deposit 

number PTA-12021. 

95. A humanized fol 	in of the/antibody of claim 94. 

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

at least one leucine7tich repeat containing G protein coupled receptor (LGR). 
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97.  The antibody of claim 96, wherein the LGR is selected from the group consistin 	of 

LGR4, LGR5, and LGR6. 

98.  The antibody of claim 97, wherein the LGR is LGR5. 

99.  The antibody according to any one of claims 76-98, which inhibits RSPO2 si i aling 

100.  The antibody according to any one of claims 76-99, which inhibits a wation of 13-

catenin. 

101.  The antibody according to any one of claims 76-100, which inhibits f3 catenin signaling. 

102.  The antibody according to any one of claims 76-101, which inhibiitVtumor growth. 

103.  The antibody according to any one of claims 76-102, whi
/
e h induces expression of 

differentiation markers in a tumor. 

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

differentiate. 

105.  The antibody according to any one of claims 76- 14, which reduces the frequency of 

cancer stern cells in a tumor. 

106.  A polypeptide comprising a sequence select:, 	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:4 SEQ ID NO:65, SEQ ID NO:67, SEQ ID 

NO:70, SEQ ID NO:71, SEQ ID NO: 	, SEQ ID NO:74, and SEQ ID NO:76. 

107.  The polypeptide of claim 106, whi 	is an antibody. 

108.  A cell comprising or producin 	the antibody or polypeptide according to any one of 

claims 76-107. 

109.  A hybridoma cell line havyrig ATCC deposit number PTA-12021. 

110.  An isolated polynuel 	tide molecule comprising a polynucleotide that encodes an 

antibody or polypeptkle according to any one of claims 76-107. 
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111.  An isolated polynucleotide molecule comprising a polynucleotide sequence selected from  

the group consisting of: SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:39, S 	• ID 

NO:40, SEQ ID NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:66, 	EQ ID 

NO:72, and SEQ ID NO:75. 

112.  A vector comprising the polynucleotide of claim 110 or claim 111. 

113.  A cell comprising the polynucleotide of claim 110 or claim 111 or the vector of claim 

112. 

114.  A pharmaceutical composition comprising the antibody or polyp- 	*de according to any 

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

115.  Use of an effective amount of an antibody according to 	y of claims 76-105 in the 

manufacture of a medicament for inhibiting growth of a 4mor, wherein the medicament 

is to be contacted to the tumor. 

116.  Use of a therapeutically effective amount of an anti ody according to any of claims 76- 

105 in the manufacture of a medicament for inh.  iting growth of a tumor in a subject, 

wherein the medicament is to be administered t/the subject. 

117.  Use of a therapeutically effective amount o an antibody according to any one of claims 
76-105 in the manufacture of a medicame 't for inducing differentiation of tumor cells in 
a subject. 

118.  Use of a therapeutically effective am 	nt of an antibody according to any one of claims 
76-105 in the manufacture of a in dicament for reducing the frequency of cancer stem 
cells in a tumor in a subject. 

119.  Use of an effective amount of 	antibody according to any one of claims 76-105 in the 

manufacture of a medicam 	t for inhibiting 13-catenin signaling in a cell, comprising 

contacting the cell with tl 	medicament. 

120.  The use of claim 119, 	erein the cell is a tumor cell. 

121.  The use according 	any one of claims 115-118 or 120, wherein the tumor is selected 

from the group consisting of colorectal tumor, ovarian tumor, pancreatic tumor, lung 

tumor, liver tyiiinor, breast tumor, kidney tumor, prostate tumor, gastrointestinal tumor, 

melanoma, ervical tumor, bladder tumor, glioblastoma, and head and neck tumor. 
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122.  The use of claim 121, wherein the tumor is a pancreatic tumor. 

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

124.  Use of a therapeutically effective amount of an antibody according to any of laims 76- 

105 in the manufacture of a medicament for treating cancer in a subject. 

125.  The use of claim 124, wherein the cancer is selected from the gro 	consisting of 

colorectal cancer, ovarian cancer, pancreatic cancer, lung cancer, 	ver cancer, breast 

cancer, kidney cancer, prostate cancer, gastrointestinal cancer, mel 	oma, cervical cancer, 

bladder cancer, glioblastoma, and head and neck cancer. 

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

127.  The use of claim 126, wherein the colorectal cancer comps' es an inactivating mutation in 

the adenomatous polyposis coli (APC) gene. 

128.  The use of claim 126, wherein the colorectal cane 	does not comprise an inactivating 

mutation in the APC gene. 

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

130.  The use of claim 126, wherein the colore al cancer does not comprise an activating 

mutation in the p-catenin gene. 

131.  The use of claim 125, wherein the canc r is pancreatic cancer. 

132.  The use according to any one of ellims 115-118 or 120-131, wherein the tumor or the 

cancer expresses elevated levels 	f RSPO2 as compared to levels of RSPO2 in normal 

tissue. 

133.  The use according to any o e of claims 116-118 or 121-132, wherein the subject has had 

a tumor or a cancer rem 	d. 

134.  The use according to 	y one of claims 115-118 or 120-133, fin-ther comprising a step of 

determining the le 	f of RSPO2 expression in the tumor or cancer. 
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135. The use according to any one of claims 115-118 or 120-134, further comprising a st 	of 

determining if the tumor or cancer has an inactivating mutation in the APC gene. 

136. 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 13-catenin gene. 

137. The use of claim l 34, wherein determining the level of RSPO2 expressio 	is done prior to 

treatment or contact with the antibody. 

138. The use of claim 137, wherein if the tumor or cancer has an elevat d 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. 

139. Use of a therapeutically effective amount of an antibod 	according to any one of claims 

76-105 in the manufacture of a medicament for treati g a disease in a subject wherein the 

disease is associated with activation of P-catenin. 

140. The use according to any one of claims 115-13 	which further comprises administration 

of at least one additional therapeutic agent. 

141. The use of claim 140, wherein the addi onal therapeutic agent is a chemotherapeutic 

agent. 

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

inhibitor. 

143. The use according to any o 	of claims 116-118 or 121-142, wherein the subject is 

human. 

144. 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/RSP02, wherein if the tumor has an elevated expression level of 

RSPO2 the sub*t is selected for treatment with an antibody that specifically binds 

RSPO2. 

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

147.  The method of claim 144, wherein the tumor is a lung tumor. 

148.  The method of claim 144, wherein the tumor is a melanoma tumor. 

149.  The method of claim 144, wherein the tumor is a colorectal tumor. 

150.  The method according to any one of claims 134 or 144-149, wherein the 	pression level 

of RSPO2 is determined in a sample by a PCR-based assay, micr 	ay analysis, or 

nucleotide sequencing. 

151.  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 th 	comprises an inactivating 

mutation in the APC gene, wherein if the tumor has an ina 	vating mutation in the APC 

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

152.  The method of claim 151, wherein the tumor is a colorOctal tumor. 
/ 

153.  The method according to any one of claims 135,A51, 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 sequencing. 
, 

154.  The method of claim 150 or claim 153, 	erein the sample is a fresh tumor sample, a 

frozen tumor sample, or a formalin-fixedparaffin-embedded sample. 

155.  The method according to any one of laims 144-154, wherein the antibody is an antibody 

according to any one of claims 76 405. 

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

chain amino acid sequence 	SEQ ID NO:26. 

157.  An antibody comprising, 	heavy chain amino acid sequence of SEQ 1D NO:41, and a 
/ 

light chain amino acid Sequence of SEQ ID NO:42. 

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

chain amino am. sequence of SEQ ID NO:69. 
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159.  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. 

160.  An antibody comprising a heavy chain amino acid sequence of SEQ ID NO:7 , and a 

light chain amino acid sequence of SEQ ID NO:74. 

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

RSPO3, comprising: determining if the subject las a tumor that yas an elevated 

expression level of RSPO3, wherein if the tumor has an elevated 	pression level of 
/ 

RSPO3 the subject is selected for treatment with an antibody that specifically binds 

RSPO3. 

162.  The method of claim 161, wherein the tumor is a lung tumor: 

163.  The method of claim 161, wherein the tumor is a breast tumor. 

164.  The method of claim 161, wherein the tumor is an ovarian tumor. 

165.  The method of claim 161, wherein the tumor is a colorectal tumor. 

166.  The method according to any one of claims 16/1/-165, wherein the expression level of 

RSPO3 is determined in a sample by a PAR-based assay, microarray analysis, or 

nucleotide sequencing. 

167.  The method of claim 166, wherein the sample is a fresh tumor sample, a frozen tumor 

sample, or a formalin-fixed paraffin-eMbedded sample. 

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

RSPO4, comprising: determining if the subject has a tumor that has an elevated 

expression level of RSP04,*herein if the tumor has an elevated expression level of 

RSPO4 the subject is se Cted for treatment with an antibody that specifically binds 

RSPO4. 

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

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

171.  The method of/  Claim 168, wherein the tumor is an ovarian tumor. 


