
CLAIMS: 

1. 	A prostate-specific membrane antigen (PSMA)-binding polypeptide comprising a 

humanized PSMA-binding domain wherein the PSMA binding domain comprises 

() an immunoglobulin light chain variable region comprising LCDR1, LCDR2, and LCDR3, and 

(ii) an immunoglobulin heavy chain variable region comprising HCDR1, HCDR2, and HCDR3, 

wherein the LCDR1, LCDR2 and LCDR3 has the amino acid sequences set forth in SEQ ID 

NO:15, 16 and 17, respectively, and the HCDR1, HCDR2, and HCDR3 has the amino acid 

sequences set forth in SEQ ID NO:9, 10 and 11, respectively. 

2. 	The PSMA-binding polypeptide of claim 1, wherein said PSMA-binding polypeptide 

comprises from amino-terminus to carboxyl-terminus 

(a) the PSMA binding domain, 

(b) a first hinge region, and 

(c) an immunoglobulin constant region. 

3. 	The PSMA-binding polypeptide of claim 1, wherein said PSMA-binding polypeptide further 

comprises a second binding domain. 

4. 	The PSMA-binding polypeptide of claim 3, wherein the PSMA-binding polypeptide 

comprises, in order from amino-terminus to carboxyl-terminus or in order from carboxyl-

terminus to amino-terminus 

(a) the PSMA binding domain, 

(b) a first hinge region, 

(c) an immunoglobulin constant region, 

(d) a second hinge region, and 

(e) a second binding domain. 

5. 	The PSMA-binding protein of claim 3 or 4, wherein the second binding domain is amino-

terminal to the second hinge region. 
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6. The PSMA-binding polypeptide of any one of the previous claims, wherein the 

immunoglobulin light chain variable region comprises an amino acid sequence that is at least 

95% identical to the amino acid sequence set forth in SEQ ID NO:5 or SEQ ID NO:23 and the 

heavy chain variable region comprises an amino acid sequence that is at least 95% or 100% 

identical to the amino acid sequence set forth in SEQ ID NO:2, SEQ ID NO:25, or SEQ ID NO:27. 

7. The PSMA-binding polypeptide of any one of the previous claims, wherein the PSMA-

binding domain competes for binding to human PSMA with a single chain Fv (scFv) having the 

amino acid sequence set forth in SEQ ID NO:21. 

8. The PSMA-binding polypeptide of any one of claims 2-6, wherein the first hinge region is 

derived from (i) a stalk region of a type II C lectin or (ii) an immunoglobulin hinge region. 

9. The PSMA-binding polypeptide of any one of claims 4-7, wherein the second hinge region 

is derived from (i) a stalk region of a type II C lectin or (ii) an immunoglobulin hinge region. 

10. The PSMA-binding polypeptide of any one of the previous claims, wherein the PSMA-

binding domain is a single chain Fv (scFv). 

11. The PSMA-binding polypeptide of claim 10, wherein said scFv comprises an amino acid 

sequence that is at least 95% identical to the amino acid sequence set forth in SEQ ID NO:19, 

SEQ ID NO:21, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:34, or SEQ ID NO:35. 

12. The PSMA-binding polypeptide of any one of the preceding claims, wherein said PSMA-

binding polypeptide comprises an amino acid sequence that is at least 95% identical to the 

amino acid sequence set forth in SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:42, SEQ ID NO:43, 

SEQ ID NO:70, or SEQ ID NO:72. 

13. The PSMA-binding polypeptide of any one of claims 3-12, wherein the second binding 

domain specifically binds a T cell, CD3, CD3E or a T cell receptor (TOR) complex or a 

component thereof. 

14. The PSMA-binding polypeptide of claim 13, wherein the second binding domain competes 

for binding to CD3E with a monoclonal antibody selected from the group consisting of CRIS-7 

and HuM291. 

15. The PSMA-binding polypeptide of claim 13 or 14, wherein the second binding domain 

comprises an immunoglobulin light chain variable region and an immunoglobulin heavy chain 
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variable region derived from a monoclonal antibody selected from the group consisting of CRIS- 

7 and HuM291. 

16. The PSMA-binding polypeptide of claim 15, wherein the light and heavy chain variable 

regions of the second binding domain are selected from the group consisting of 

(a) a light chain variable region comprising an amino acid sequence that is at least 95% or 

100% identical to the amino acid sequence set forth in residues 139-245 of SEQ ID NO:47 and 

a heavy chain variable region comprising an amino acid sequence that is at least 95% or 100% 

identical to the amino acid sequence set forth in residues 1-121 of SEQ ID NO:47; and 

(b) a light chain variable region comprising an amino acid sequence that is at least 95% or 

100% identical to the amino acid sequence set forth in residues 634-740 of SEQ ID NO:78 and 

a heavy chain variable region comprising an amino acid sequence that is at least 95% or 100% 

identical to the amino acid sequence set forth in residues 496-616 of SEQ ID NO:78. 

17. The PSMA-binding polypeptide of claim 1, wherein said PSMA-binding polypeptide 

comprises an amino acid sequence that is at least 95% or 100% identical to the amino acid 

sequence set forth in SEQ ID NO:49, SEQ ID NO:51, SEQ ID NO:74, SEQ ID NO:76, SEQ ID 

NO:78, SEQ ID NO:80, SEQ ID NO:82, SEQ ID NO:84, SEQ ID NO:158, SEQ ID NO:160, SEQ ID 

NO:162, or SEQ ID NO:164. 

18. A dimeric PSMA-binding protein comprising first and second polypeptide chains, wherein 

each of said polypeptide chains is the PSMA-binding polypeptide of any one of the previous 

claims. 

19. An isolated nucleic acid encoding the PSMA-binding polypeptide of any one of the previous 

claims. 

20. A recombinant host cell comprising the nucleic acid of claim 19. 

21. A composition comprising the PSMA-binding protein of claim 18; and a pharmaceutically 

acceptable carrier, diluent, or excipient. 

22. A method for inducing redirected T-cell cytotoxicity (RTCC) against a cell expressing 

prostate-specific membrane antigen (PSMA), the method comprising contacting said PSMA-

expressing cell with the PSMA-binding protein of claim 13, wherein said contacting is under 
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conditions whereby RTCC against the PSMA-expressing cell is induced wherein the 

method is not a method of treatment for the purposes of therapy carried out on the 

human or animal body. 

23. Use of the dimeric PSMA-binding protein of claim 8 in the manufacture of a 

medicament for treating a disorder in a subject characterized by overexpression of 

prostate-specific membrane antigen (PSMA), wherein preferably, the disorder is a 

cancer, a prostate disorder, a neovascular disorder, a prostate cancer, colorectal 

cancer, gastric cancer, castrate-resistant prostate cancer, benign prostatic hyperplasia, 

solid tumor growth, clear cell renal carcinoma, colorectal cancer, bladder cancer, or lung 

cancer. 
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CLAIMS: 

1. 	A prostate-specific membrane antigen (PSMA)-binding polypeptide comprising, in 	/ 

order from amino-terminus to carboxyl-terminus or in order from carboxyl-terminus to amp  so-

terminus, 

(a) a PSMA-binding domain that specifically binds human PSMA, 

(b) a hinge region, and 

(c) an immunoglobulin constant region. 

2. 	The PSMA-binding polypeptide of claim 1, wherein the PSMA-binning domain 

competes for binding to human PSMA with a single chain Fv (scFv) h. ing the amino acid 

sequence set forth in SEQ ID NO:21. 

3. 	The PSMA-binding polypeptide of claim 1 or 2, wherei 	he PSMA-binding domain 

comprises (i) an immunoglobulin light chain variable region 	omprising LCDR1, LCDR2, and 

LCDR3, and (ii) an immunoglobulin heavy chain variable egion comprising HCDR1, 

HCDR2, and HCDR3. 

4. 	The PSMA-binding polypeptide of claim 3, wherein LCDR3 has the amino acid 

sequence set forth in SEQ ID NO:17 and HCD 3 has the amino acid sequence set forth in 

SEQ ID NO:11. 

5. 	The PSMA-binding polypeptid 	of claim 4, wherein LCDR1 and LCDR2 have the 

amino acid sequences as set forth is SEQ ID NO:15 and SEQ ID NO:16, respectively, and 

HCDR1 and HCDR2 have the a 	ino acid sequences as set forth in SEQ ID NO:9 and SEQ 

ID NO:10, respectively. 

6. 	The PSMA-bindi 	polypeptide of any of claims 3 to 5, wherein at least one of the 

light chain variable ann heavy chain variable regions is humanized. 

7, 	The PSM -binding polypeptide of any of claims 3 to 6, wherein the light chain 

variable regio 	comprises an amino acid sequence that is at least 95% identical to the amino 

acid segue ce set forth in SEQ ID NO:5 or SEQ ID NO:23. 

8. 	The PSMA-binding polypeptide of claim 7, wherein the light chain variable region 

co rprises the amino acid sequence set forth in SEQ ID NO:5 or SEQ ID NO:23. 

99 



WO 2012/145714 
	

PCT/US2012/034575 

9. The PSMA-binding polypeptide of any of claims 3 to 8, wherein the heavy chain 

variable region comprises an amino acid sequence that is at least 95% identical to the amin 

acid sequence set forth in SEQ ID NO:2, SEQ ID NO:25, or SEQ ID NO:27. 

10. The PSMA-binding polypeptide of claim 9, wherein the heavy chain variable region 

comprises the amino acid sequence set forth in SEQ ID NO:2, SEQ ID NO:25, or 	Q ID 

NO:27. 

11. The PSMA-binding polypeptide of any of claims 3 to 10, wherein th 	PSMA-binding 

domain is an scFv. 

12. The PSMA-binding polypeptide of claim 11, wherein said s' v comprises an amino 

acid sequence that is at least 95% identical to the amino acid s-ouence set forth in SEQ ID 

NO:19, SEQ ID NO:21, SEQ ID NO:30, SEQ ID NO:31, SEQ 	NO:34, or SEQ ID NO:35. 

13. The PSMA-binding polypeptide of claim 12, whe -in said scFv comprises the amino 

acid sequence set forth in SEQ ID NO:19, SEQ ID N 	:21, SEQ ID NO:30, SEQ ID NO:31, 

SEQ ID NO:34, or SEQ ID NO:35. 

14. The PSMA-binding polypeptide of clair 	11, wherein the heavy chain variable region 

of said scFv is carboxy-terminal to the light 	hairs variable region. 

15. The PSMA-binding polypep d 	of claim 14, wherein said scFv comprises an amino 

acid sequence that is at least 95% 	entice' to the amino acid sequence set forth in SEQ ID 

NO:21, SEQ ID NO:30, or SEQ • NO:31. 

16. The PSMA-binding polypeptide of claim 15, wherein the scFv comprises the amino 

acid sequence set forth i 	SEQ ID NO:21, SEQ ID NO:30, or SEQ ID NO:31. 

17. The PSMA- inding polypeptide of claim 11 or 14, wherein the light chain variable 

region and heav chain variable region of the scFv are joined by an amino acid sequence 

comprising (G 4Ser)r„ wherein n = 1-5 (SEQ ID NO:165). 

18. T e PSMA-binding polypeptide of any of claims 1 to 17, wherein the hinge region is 

derive 	from an immunoglobulin hinge region. 
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19. 	The PSMA-binding polypeptide of any of claims 1 to 18, wherein the immunoglobulin 

constant region comprises immunoglobulin CH2 and CH3 domains of IgG1, IgG2, IgG3, 

IgG4, IgA1, IgA2 or IgD. 

20. 	The PSMA-binding polypeptide of claim 19, wherein the hinge region is d rived from 

an immunoglobulin hinge region and the immunoglobulin constant region corn r'ses 

immunoglobulin CH2 and CH3 domains of IgG1, IgG2, IgG3, or IgG4. 

21. 	The PSMA-binding polypeptide of any of claims 1 to 20, where) 	the PSMA-binding 

polypeptide comprises at least one effector function selected from th‘ group consisting of 

antibody-dependent cell-mediated cytotoxicity (ADCC) and comp ment-dependent 

cytotoxicity (CDC). 

22. The PSMA-binding polypeptide of claim 1, wherein s 	d PSMA-binding polypeptide 

comprises an amino acid sequence that is at least 9594 identical to the amino acid sequence 

set forth in SEQ ID NO:38, SEQ ID NO:39, SEQ ID 	0:42, SEQ ID NO:43, SEQ ID NO:70, 

or SEQ ID NO:72. 

23. The PSMA-binding polypeptide of claim
// 

 2, wherein said PSMA-binding polypeptide 

comprises the amino acid sequence set 1.4 in SEQ ID NO:38, SEQ ID NO:39, SEQ ID 

NO:42, SEQ ID NO:43, SEQ ID NO:70 or SEQ ID NO:72. 

24. 	The PSMA-binding polypeatide of any of claims 1 to 23, further comprising 

(d) a second hinge region carboxy-terminal to the immunoglobulin constant region, 

and 

(e) a second bindi g domain carboxy-terminal to the second hinge region. 

25. 	The PSMA-1:1 ding polypeptide of claim 24, wherein the second hinge region is 

derived from (i) a 	alk region of a type II C lectin or (ii) an immunoglobulin hinge region. 

26. 	A pro tate-specific membrane antigen (PSMA)-binding polypeptide comprising 

a f st binding domain that specifically binds human PSMA, the first binding domain 

compri 	g (i) an immunoglobulin light chain variable region comprising LCDR1, LCDR2, and 

LCD 	3, and (ii) an immunoglobulin heavy chain variable region. comprising HCDR1, 

Ht $R2, and HCDR3; 
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wherein LCDR3 has the amino acid sequence set forth in SEQ ID NO:17 and 

HCDR3 has the amino acid sequence set forth in SEQ ID NO:11. 

27. The PSMA-binding polypeptide of claim 26, wherein LCDR1 and LCDR2 have h 

amino acid sequences as set forth in SEQ ID NO:15 and SEQ ID NO:16, respectively, 4nd 

HCDR1 and HCDR2 have the amino acid sequences as set forth in SEQ ID NO:9 a' d SEQ 

ID NO:10, respectively. 

28. The PSMA-binding polypeptide of claim 26 or 27, wherein at least o 	of the light 

chain variable and heavy chain variable regions is humanized. 

29. The PSMA-binding polypeptide of claim 27, wherein the ligh 	hairs variable region 

has the amino acid sequence set forth in SEQ ID NO:5 or SEQ I 	NO:23. 

30. The PSMA-binding polypeptide of claim 27 or 29, w 	rein the heavy chain variable 

region has the amino acid sequence set forth in SEQ ID 	2, SEQ ID NO:25, or SEQ ID 

NO:27. 

31. The PSMA-binding polypeptide of any of 	aims 26 to 30, wherein the first binding 

domain is a single chain Fv (scFv). 

32. The PSMA-binding polypeptide of laim 31, wherein said scFv comprises the amino 

acid sequence set forth in SEQ ID NO: 9, SEQ ID NO:21, SEQ ID NO:30, SEQ ID NO:31, 

SEQ ID NO:34, or SEQ ID NO:35. 

33. The PSMA-binding pol 	eptide of claim 31, wherein the heavy chain variable region 

of said scFv is carboxy-term 	aI to the light chain variable region. 

34. The PSMA-bin 	ng polypeptide of claim 33, wherein said scFv comprises the amino 

acid sequence set 	h in SEQ ID NO:21, SEQ ID NO:30, or SEQ ID NO:31. 

35. The PS 	A-binding polypeptide of claim 31 or 33, wherein the light chain variable 

region and 	avy chain variable region of the scFv are joined by an amino acid sequence 

comprising (Gly4Ser)0, wherein n = 1-5 (SEQ ID NO:165). 

36. The PSMA-binding polypeptide of any of claims 26 to 35, wherein said PSMA-binding 

p. ypeptide further comprises an immunoglobulin constant region. 
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37. 	The PSMA-binding polypeptide of claim 36, wherein said immunoglobulin constant 

region comprises immunoglobulin CH2 and CH3 domains of IgG1, IgG2, IgG3, IgG4, IgAl, 

IgA2 or IgD. 

38. 	The PSMA-binding polypeptide of claim 36, wherein said PSMA-binding poi '•eptide 

further comprises at least one hinge region derived from (i) a stalk region of a ty 	II C lectin 

or (ii) an immunoglobulin hinge region. 

39. 	The PSMA-binding polypeptide of any of claims 26 to 38, wherein 	aid PSMA-binding 

polypeptide further comprises a second binding domain. 

40. 	The PSMA-binding polypeptide of claim 39, wherein said r 	MA-binding polypeptide 

comprises, in order from amino-terminus to carboxyl-terminus 	in order from carboxyl-

terminus to amino-terminus, 

(a) the first binding domain, 

(b) a first hinge region, 

(c) the immunoglobulin constant region, 

(d) a second hinge region, and 

(e) a second binding domain. 

41. 	The PSMA-binding polypeptide of 	aim 36, wherein said PSMA binding polypeptide 

comprises, in order from amino-terminu 	to carboxyl-terminus, 

(a) the first binding domain, 

(b) a hinge region, and 

(c) the immunoglobulin 	instant region. 

42. 	The PSMA-binding 	olypeptide of claim 41, wherein said PSMA binding polypeptide 

further comprises 

(d) a second 	nge region carboxy-terminal to the immunoglobulin constant region, 

and 

(e) a second binding domain carboxy-terminal to the second hinge region. 

43. 	The 	SMA-binding polypeptide of claim 36, wherein said PSMA binding polypeptide 

compris 	in order from amino-terminus to carboxyl-terminus, 

(a) the immunoglobulin constant region, 

(b) a hinge region, and 
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(c) the first binding domain. 

44. 	The PSMA-binding polypeptide of claim 43, wherein said PSMA-binding polypeptid 

comprises 

(d) a second hinge region amino-terminal to the immunoglobulin constant region, 

and 

(e) a second binding domain amino-terminal to the second hinge region. 

45. 	The PSMA-binding polypeptide of any of claims 24, 25, 39, 40, 42, a d 44, wherein 

the second binding domain specifically binds a T cell. 

46. 	The PSMA-binding polypeptide of claim 45, wherein the sec nd binding domain 

specifically binds a T cell receptor (TCR) complex or a compone 	thereof. 

47. 	The PSMA-binding polypeptide of claim 46, wherein he second binding domain 

specifically binds CD3. 

4&. 	The PSMA-binding polypeptide of claim 47, 	herein the second binding domain 

specifically binds CD3e. 

49. The PSMA-binding polypeptide of cla m 48, wherein the second binding domain 

competes for binding to CD3s with a monoclonal antibody selected from the group consisting 

of CRIS-7 and HuM291. 

50. The PSMA-binding polypeptide of claim 49, wherein the second binding domain 

comprises an immunoglobulin 	.ht chain variable region and an immunoglobulin heavy 

chain variable region derive. from a monoclonal antibody selected from the group consisting 

of CRIS-7 and HuM291. 

51. The PSMA-b 	ding polypeptide of claim 50, wherein the light and heavy chain 

variable regions o the second binding domain are humanized variable regions comprising, 

respectively, th 	light and heavy chain CDRs of the monoclonal antibody. 

52. T 	PSMA-binding polypeptide of claim 50, wherein the light and heavy chain 

variable regions of the second binding domain are selected from the group consisting of 

(a) a light chain variable region comprising an amino acid sequence that is at least 

95% identical to the amino acid sequence set forth in residues 139-245 of SEQ 
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ID NO:47 and a heavy chain variable region comprising an amino acid sequence 

that is at least 95% identical to the amino acid sequence set forth in residues 1- 

121 of SEQ ID NO:47; and 

(b) a light chain variable region comprising an amino acid sequence that is at le st  

95% identical to the amino acid sequence set forth in residues 634-740 o SEQ 

ID NO:78 and a heavy chain variable region comprising an amino acid 	equence 

that is at least 95% identical to the amino acid sequence set forth in esidues 

496-616 of SEQ ID NO:78. 

53. 	The PSMA-binding polypeptide of claim 50, wherein the light an* heavy chain 

variable regions of the second binding domain are selected from the 	roup consisting of 

(a) a light chain variable region comprising the amino acid 	equence set forth in 

residues 139-245 of SEQ ID NO:47 and a heavy ch, n variable region comprising 

the amino acid sequence set forth in residues 1-1 1 of SEQ ID NO:47; and 

(b) a light chain variable region comprising the am 	o acid sequence set forth in 

residues 634-740 of SEQ ID NO:78 and a heavy chain variable region comprising 

the amino acid sequence set forth in resi 	es 496-616 of SEQ ID NO:78. 

54. 	The PSMA-binding polypeptide of any o1 claims 39, 40, 42, and 44 to 53, wherein the 

second binding domain is a scFv. 

55. 	The PSMA-binding polypeptide 	claim 50, wherein the second binding domain is a 

scFv comprising an amino acid sequr nce that is at least 95% identical to an amino acid 

sequence selected from the group 	onsisting of (i) the amino acid sequence set forth in 

residues 1-245 of SEQ ID NO:4 , and (ii) the amino acid sequence set forth in residues 496- 

742 of SEQ ID NO:78. 

56. 	The PSMA-bind;'g polypeptide of claim 55, wherein the second binding domain 

comprises the amino 	cid sequence selected from the group consisting of (i) the amino acid 

sequence set fort 	in residues 1-245 of SEQ ID NO:47, and (ii) the amino acid sequence set 

forth in residue :496-742 of SEQ ID NO:78. 

57. 	Th 	PSMA-binding polypeptide of claim 54, wherein said PSMA-binding, polypeptide 

compris= s an amino acid sequence that is at least 95% identical to the amino acid sequence 

set f 	h in SEQ ID NO:49, SEQ ID NO:51, SEQ ID NO:74, SEQ ID NO:76, SEQ ID NO:78, 

S 	ID NO:80, SEQ ID NO:82, SEQ ID NO:84, SEQ ID NO:158, SEQ ID NO:160, SEQ ID 

0:162, or SEQ ID NO:164. 
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58. 	The PSMA-binding polypeptide of claim 54, wherein said PSMA-binding polypeptide 

comprises the amino acid sequence set forth in SEQ ID NO:49, SEQ ID NO:51, SEQ ID 

NO:74, SEQ ID NO:76, SEQ ID NO:78, SEQ ID NO:80, SEQ ID NO:82, SEQ ID NO:8 , 

SEQ ID NO:158, SEQ ID NO:160, SEQ ID NO:162;  or SEQ ID NO:164. 

59. 	A dimeric PSMA-binding protein comprising first and second polypepti•- chains, 

wherein each of said polypeptide chains is a PSMA-binding polypeptide as i 	any one of 

claims 1 to 58. 

60. 	A PSMA-binding polypeptide comprising, in order from amino terminus to carboxyl-

terminus, 

(a) a binding domain that specifically binds human PSMA, 

(b) a hinge region, 

(c) an immunoglobulin constant region, an 

(d) an immunoglobulin heterodimerizati 	domain. 

61. 	The PSMA-binding polypeptide of claim 60, wherein the binding domain competes for 

binding to human PSMA with a single chain Fv 	cFv) having the amino acid sequence set 

forth in SEQ ID NO:21. 

62. 	The PSMA-binding polypeptide 	claim 60 or 61, wherein the binding domain 

comprises (i) an immunoglobulin ligh, chain variable region comprising LCDR1, LCDR2, and 

LCDR3, and (ii) and an immunog ••u in heavy chain variable region comprising HCDR1, 

HCDR2, and HCDR3. 

63. 	The PSMA-binding 	olypeptide of claim 62, wherein LCDR3 has the amino acid 

sequence set forth in S 6 ID NO:17 and HCDR3 has the amino acid sequence set forth in 

SEQ ID NO:11. 

64. 	The PS 	binding polypeptide of claim 63, wherein LCDR1 and LCDR2 have the 

amino acid sequences as set forth in SEQ ID NO:15 and SEQ ID NO:16, respectively, and 

HCDR1 an• HCDR2 have the amino acid sequences as set forth in SEQ ID NO:9 and SEQ 

ID NO:10 respectively. 

65.1 	The PSMA-binding polypeptide of any of claims 62 to 64, wherein at least one of the 

Is. ht chain variable and heavy chain variable regions is humanized. 
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66. The PSMA-binding polypeptide of any of claims 62 to 65, wherein the light chain 

variable region comprises an amino acid sequence that is at least 95% identical to the ami  

acid sequence set forth in SEQ ID NO:5 or SEQ ID NO:23. 

67. The PSMA-binding polypeptide of claim 66, wherein the light chain variable eg on 

comprises the amino acid sequence set forth in SEQ ID NO:5 or SEQ ID NO:23. 

68. The PSMA-binding polypeptide of any of claims 62 to 67, wherein tV heavy chain 

variable region comprises an amino acid sequence that is at least 95% i 4ntical to the amino 

acid sequence set forth in SEQ ID NO:2, SEQ ID NO:25, or SEQ ID N 	27. 

69. The PSMA-binding polypeptide of claim 68, wherein the 	-avy chain variable region 

comprises the amino acid sequence set forth in SEQ ID NO:2 	EQ ID NO:25, or SEQ ID 

NO:27. 

70. The PSMA-binding polypeptide of any of claim 	62 to 69, wherein the binding domain 

is an scFv. 

71. The PSMA-binding polypeptide of claim 70, wherein said scFv comprises an amino 

acid sequence that is at least 95% identical to the amino acid sequence set forth in SEQ ID 

NO:19, SEQ. ID NO:21, SEQ ID NO:30, 	EQ ID NO:31, SEQ ID NO:34, or SEQ ID NO:35. 

72. The PSMA-binding polypept, e of claim 71, wherein said scEv comprises the amino 

acid sequence set forth in SEQ It NO:19, SEQ ID NO:21, SEQ ID NO:30, SEQ ID NO:31, 

SEQ ID NO:34, or SEQ ID NO: 5.  

73. The PSMA-bindinG polypeptide of claim 70, wherein the heavy chain variable region 

of said scFv is carboxy erminal to the light chain variable region. 

74. The PSM -binding polypeptide of claim 73, wherein said scFv comprises an amino 

acid sequence 	at is at least 95% identical to the amino acid sequence set forth in SEQ ID 

NO:21, SE 	D NO:30, or SEQ ID NO:31. 

75. he PSMA-binding polypeptide of claim 74, wherein the scFv comprises the amino 

acid 	equence set forth in SEQ ID NO:21, SEQ ID NO:30, or SEQ ID NO:31. 
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76. The PSMA-binding polypeptide of claim 70 or 73, wherein the light chain variable 

region and heavy chain variable region of the scFv are joined by an amino acid sequence 

comprising (Gly4Ser)n, wherein n = 1-5 (SEQ ID NO:165). 

77. The PSMA-binding polypeptide of any of claims 60 to 76, wherein the 

immunoglobulin heterodimerization domain comprises an immunoglobulin CH1 dom in or an 

immunoglobulin CL domain. 

78. The PSMA-binding polypeptide of any of claims 60 to 77, wherein th- 

immunoglobulin constant region comprises immunoglobulin CH2 and CH 	domains of IgG1, 

r

? 

IgG2, IgG3, IgG4, IgA1, IgA2, IgD or any combination thereof; an imm9 oglobulin CH3 

domain of IgG1, IgG2, IgG3, IgG4, IgA1, IgA2, IgD, IgE, IgM or any #mbination thereof; or 

immunoglobulin CH3 and CH4 domains of IgE, IgM or a combinalgn thereof. 

79. The PSMA-binding polypeptide of claim 78, where 	the hinge region is derived from 

an immunoglobulin hinge region and the immunoglobul 	constant region comprises 

immunoglobulin CH2 and CH3 domains of IgG1, IgG , IgG3, or IgG4. 

80. The PSMA-binding polypeptide of any o claims 60 to 79, wherein the PSMA-binding 

polypeptide comprises at least one effector 	ction selected from the group consisting of 

antibody-dependent cell-mediated cytotoi ity (ADCC) and complement-dependent 

cytotoxicity (CDC). 

81. The PSMA-binding polypea ide of claim 60, wherein said PSMA-binding polypeptide 

comprises an amino acid sequ 	e that is at least 95% identical to the amino acid sequence 

set forth in SEQ ID. N0:46, S Q ID NO:58, SEQ ID N0:59, SEQ. ID N0:60, or SEQ ID 

N0:61. 

82. The PSMA-bi ding polypeptide of claim 81, wherein said PSMA-binding polypeptide 

comprises the am 	o acid sequence set forth in SEQ ID NO:46, SEQ ID NO:58, SEQ ID 

NO:59, SEQ ID 	0:60, or SEQ ID N0:61. 

83. A 	-terodimeric PSMA-binding protein comprising 

) 	a first polypeptide chain comprising, in order from amino-terminus to carboxyl- 

term 	us,  

(a) first binding domain that specifically binds human PSMA, 

108 



WO 2012/145714 
	

PCT/US2012/034575 

(b) a first hinge region, 

(c) a first immunoglobulin constant region, and 

(d) a first immunoglobulin heterodimerization domain; and 

(2) 	a second polypeptide chain comprising, in order from amino-terminus to 

carboxyl-terminus, 

(a') a second hinge region, 

(b') a second immunoglobulin constant region, and 

(c') a second immunoglobulin heterodimerization domain that is 	ifferent from 

the first immunoglobulin heterodimerization domain of the first single 

chain polypeptide, 

wherein the first and second immunoglobulin heterodimerizatio 	domains associate 

with each other to form a heterodimer. 

84. The heterodimeric PSMA-binding protein of claim 83, wherein the first binding 

domain competes for binding to human PSMA with a single 	.ain Fv (scFv) having the 

amino acid sequence set forth in SEQ ID NO:21. 

85. The heterodimeric PSMA-binding protein of c im 83 or 84, wherein the PSMA-

binding domain comprises (i) an immunoglobulin 1i9 t chain variable region comprising 

LCDR1, LCDR2, and LCDR3, and (ii) and an 	unogiobulin heavy chain variable region 

comprising HCDR1, HCDR2, and HCDR3. 

86. The heterodimeric PSMA-bind n• protein of claim 85, wherein LCDR3 has the amino 

acid sequence set forth in SEQ ID N 	17 and HCDR3 has the amino acid sequence set 

forth in SEQ ID NO:11. 

87. The heterodimeric PS A-binding protein of claim 86, wherein LCDR1 and LCDR2 

have the amino acid segue ces as set forth in SEQ ID NO:15 and SEQ ID NO:16, 

respectively, and HCDR 	and HCDR2 have the amino acid sequences as set forth in SEQ 

ID NO:9 and SEQ ID 	:10, respectively. 

88. The heterodimeric PSMA-binding protein of any of claims 85 to 87, wherein at least 

one of the ligh, chain variable and heavy chain variable regions is humanized. 

89. T 	heterodimeric PSMA-binding protein of any of claims 85 to 88, wherein the light 

chain v riable region comprises an amino acid sequence that is at least 95% identical to the 

ami 	acid sequence set forth in SEQ ID NO:5 or SEQ ID NO:23. 96

/ 
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90. The heterodimeric PSMA-binding protein of claim 89, wherein the light chain variable 

region comprises the amino acid sequence set forth in SEQ ID NO:5 or SEQ ID NO:23. 

91. The heterodimeric PSMA-binding protein of any of claims 85 to 90, wherein ti  

% heavy chain variable region comprises an amino acid sequence that is at least 95 	identical 

to the amino acid sequence set forth in SEQ ID NO:2, SEQ ID NO:25, or SEQ I 	NO:27. 

92. The heterodimeric PSMA-binding protein of claim 91, wherein the 	eavy chain 

variable region comprises the amino acid sequence set forth in SEQ ID 	0:2, SEQ ID 

NO:25, or SEQ ID NO:27. 

93. The heterodimeric PSMA-binding protein of any of 	al 	85 to 92, whereinthe 

PSMA-binding domain is an scFv. 

94. The heterodimeric PSMA-binding protein of clai 	93, wherein said scFv comprises 

an amino acid sequence that is at least 95% identica 	o the amino acid sequence set forth in 

SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:30, S Q ID NO:31, SEQ ID NO:34, or SEQ ID 

NO:35. 

95. The heterodimeric PSMA-binding 	otein of claim 94, wherein said scFv comprises 

the amino acid sequence set, forth in S5,0 ID NO:19, SEQ ID NO:21, SEQ ID NO:30, SEQ 

ID NO:31, SEQ ID NO:34, or SEQ ID 1(10:35. 

96. The heterodimeric PSM 	-binding protein of claim 93, wherein the heavy chain 

variable region of said scFv i 	carboxy-terminal to the light chain variable region. 

97. The heterodimer" 	PSMA-binding protein of claim 96, wherein the scFv comprises an 

amino acid sequenc 	hat is at least 95% identical to the amino acid sequence set forth in 

SEQ ID NO:21, S A ID NO:30, or SEQ ID NO:31. 

98. The heterodimeric PSMA-binding protein of claim 97, wherein the scFv comprises 

the amino 	cid sequence set forth in,SEQ ID NO:21, SEQ ID NO:30, or SEQ ID NO:31. 

99. The hererodimeric PSMA-binding protein of claim 93 or 96, wherein the light chain 

va "able region and heavy chain variable region of the scFv are joined by an amino acid 

/equence comprising (Gly4Ser),, wherein n = 1-5 (SEQ ID NO:165). 
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100. The heterodimeric PSMA-binding protein of any of claims 83 to 99, wherein the first 

immunoglobulin heterodimerization domain comprises a first immunoglobulin CH1 domain 

and the second immunoglobulin heterodimerization domain comprises a first immunoglob in 

CL domain, or 

wherein the first immunoglobulin heterodimerization domain comprises a firs 

immunoglobulin CL domain and the second immunoglobulin heterodimerization d• 	ain 

comprises a first immunoglobulin CH1 domain. 

101. The heterodimeric PSMA-binding protein of any of claims 83 to 10', wherein at least 

one of the first and second immunoglobulin constant regions comprises mmunoglobulin 

CH2 and CH3 domains of IgG1', IgG2, IgG3, IgG4, IgA1, lgA2, IgD o any combination 

thereof; an immunoglobulin CH3 domain of IgG1, IgG2, IgG3, IgG 	IgA1, IgA2, IgD, IgE, 

IgM or any combination thereof; or immunoglobulin CH3 and C 4 domains of IgE, IgM or a 

combination thereof. 

102. The heterodimeric PSMA-binding protein of claim 101, wherein each of the first and 

second hinge regions is derived from an immunogl 	ulin hinge region and each of the first 

and second immunoglobulin constant regions c• 	prises immunoglobulin CH2 and CH3 

domains of IgG1, IgG2, IgG3, or IgG4. 

103. The heterodimeric PSMA-bindin 	protein of any of claims 83 to 102, wherein at least 

one of the first and second polypeptid 	chains comprises at least one effector function 

selected from the group consisting of antibody-dependent cell-mediated cytotoxicity (ADCC) 

and complement-dependent cyt 	oxicity (CDC). 

104. The heterodimeric P MA-binding protein of any of claims 83 to 103, wherein said 

second polypeptide chain further comprises a second binding domain. 

105. The hetero 	eric PSMA-binding protein of claim 104, wherein the second binding 

domain is amino, e minai to the second hinge region. 

106. The 	eterodimeric PSMA-binding protein of claim 104 or 105, wherein the second 

binding s ecifically binds a T cell. 
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107. The heterodimeric PSMA-binding protein of claim 106, wherein the second binding 

domain specifically binds a T cell receptor (TCR) complex or a component thereof. 

108. The heterodimeric PSMA-binding protein of claim107, wherein the second bindi 

domain specifically binds CD3. 

109. The heterodimeric PSMA-binding protein of claim 108, wherein the seco d binding 

domain specifically binds CD3E. 

110. The heterodimeric PSMA-binding protein of claim 109, wherein t e second binding 

domain competes for binding to CD3E with a monoclonal antibody selected from the group 

consisting of CRIS-7 and HuM291. 

111. The heterodimeric PSMA-binding protein of claim 110 	herein the second binding 

domain comprises an immunoglobulin light chain variable region and an immunoglobulin 

heavy chain variable region derived from a monoclonal 	tibody selected from the group 

consisting of CRIS-7 and HuM291. 

112. The heterodimeric PSMA-binding protein 	f claim 111, wherein the light and heavy 

chain variable regions of the second binding • *main are humanized variable regions 

comprising, respectively, the light chain CDs and the heavy chain CDRs of the monoclonal 

antibody. 

113. The heterodimeric PSMA-biding protein of claim 111, wherein the light and heavy 

chain variable regions of the second binding domain are selected from the group consisting 

of 

(a) a light chain variale region comprising an amino acid sequence that is at least 

95% identical o the amino acid sequence set forth in residues 139-245 of SEQ 

ID NO:47 	d a heavy chain variable region comprising an amino acid sequence 

that is a east 95% identical to the amino acid sequence set forth in residues 1- 

121 o 	EQ ID NO:47; and 

(b) a 	chain variable region comprising an amino acid sequence that is at least 

• % identical to the amino acid sequence set forth in residues 634-740 of SEQ 

ID NO:78 and a heavy chain variable region comprising an amino acid sequence 

that is at least 95% identical to the amino acid sequence set forth in residues 

496-616 of SEQ ID NO:78. 
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114. 	The heterodimeric PSMA-binding protein of claim 111, wherein the light and heavy 

chain variable regions are selected from the group consisting of 

(a) a light chain variable region comprising the amino acid sequence set forth in 

residues 139-245 of SEQ ID N0:47 and a heavy chain variable region comp sing 

the amino acid sequence set forth in residues 1-121 of SEQ ID NO:47; a 

(b) a light chain variable region comprising the amino acid sequence set fo h in 

residues 634-740 of SEQ ID NO:78 and a heavy chain variable regr 	comprising 

the amino acid sequence set forth in residues 496-616 of SEQ ID 	0:78. 

115. 	The heterodimeric PSMA-binding protein of any of claims 104 to 	4, wherein the 

second binding domain is a scFv. 

116. 	The heterodimeric PSMA-binding protein of claim 111, 	e ein the second binding 

domain is a scFv comprising an amino add sequence that is #t least 95% identical to an 

amino acid sequence selected from the group consisting 	(i) the amino acid sequence set 

forth in residues 1-245 of SEQ ID NO:47, and (8) the a r no acid sequence set forth in 

residues 496-742 of SEQ ID NO:78. 

117. 	The heterodimeric PSMA-binding protei 	of claim 116, wherein the second binding 

domain scFv comprises the amino acid sequence selected from the group consisting of (i) 

the amino acid sequence set forth in resid es 1-245 of SEQ ID N0:47, and (ii) the amino 

acid sequence set forth in residues 496 	42 of SEQ ID NO:78. 

118. 	The heterodimeric PSMA- 	nding protein of claim 115, wherein 

(a) the first polypeptide 	ain comprises an amino acid sequence that is at least 95% 

identical to the a 	no acid sequence set forth in SEQ ID NO: 46 and the second 

polypeptide ch in comprises an amino acid sequence that is at least 95% 

identical tot e amino acid sequence set forth in SEQ ID NO: 47; 

(b) the first p 	ypeptide chain comprises an amino acid sequence that is at least 95% 

identic 	to the amino acid sequence set forth in SEQ ID NO: 58 and the second 

poly eptide chain comprises an amino acid sequence that is at least. 95% 

i.entical to the amino acid sequence set forth in SEQ ID NO: 57; 

(c, the first polypeptide chain comprises an amino acid sequence that is at least 95% 

identical to the amino acid sequence set forth in SEQ ID NO: 59 and the second 

polypeptide chain comprises an amino acid sequence that is at least 95% 

identical to the amino acid sequence set forth in SEQ ID NO: 57; 
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(d) the first polypeptide chain comprises an amino acid sequence that is at least 95% 

identical to the amino acid sequence set forth in SEQ. ID NO: 60 and the second 

polypeptide chain comprises an amino acid sequence that is at least 95% 

identical to the amino acid sequence set forth in SEQ ID NO: 47; or 

(e) the first polypeptide chain comprises an amino acid sequence that is at I 

identical to the amino acid sequence set forth in SEQ ID NO: 61 and 	second 

polypeptide chain comprises an amino acid sequence that is at I 	95% 

identical to the amino acid sequence set forth in SEQ ID NO: 47 .  

119. 	The heterodimeric PSMA-binding protein of claim 118, wherein 

(a) the first polypeptide chain comprises the amino acid seq ence set forth in SEQ 

ID NO: 46 and the second polypeptide chain compris 	the amino acid sequence 

set forth in SEQ ID NO: 47; 

(b) the first polypeptide chain comprises the amino 	id sequence set forth in SEQ 

ID NO: 58 and the second polypeptide chain comprises the amino acid sequence 

set forth in SEQ ID NO: 57; 

(c) the first polypeptide chain comprises the =mino acid sequence set forth in SEQ 

ID NO: 59 and the second polypeptide 	hain comprises the amino acid sequence 

set forth in SEQ ID NO: 57; 

(d) the first polypeptide chain comprises the amino acid sequence set forth in SEQ 

ID NO: 60 and the second poi ,+eptide chain comprises the amino acid sequence 

set forth in SEQ ID NO: 47; •r  

(e) the first polypeptide chai 	comprises the amino acid sequence set forth in SEQ 

ID NO: 61 and the sec nd polypeptide chain comprises the amino acid sequence 

set forth in SEQ ID 	0: 47. 

120. 	The PSMA-bindine protein of any of claims 59 and 83 to 119, wherein the PSMA- 

binding protein exhibits, 	eased serum half-life, reduced internalization by a cell 

expressing PSMA, and/or increased time of persistence on the surface of the cell expressing 

PSMA as comparz • to murine monoclonal antibody 107-1A4. 

121. 	An isw ated nucleic acid encoding the PSMA-binding polypeptide of any of claims 1 to 

58 and 60.0 82. 

122. 	The isolated nucleic acid of claim 121, wherein the nucleic acid comprises the 

n 	eotide sequence set forth in SEQ ID NO NO:18, SEQ ID NO:20, SEQ ID NO:22, SEQ ID 

0:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:32, SEQ ID NO:33, 
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SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:40, SEQ ID NO:41, SEQ ID NO:44, SEQ ID 

NO:48, SEQ ID NO:50, SEQ ID NO:53, SEQ ID: NO:54, SEQ ID NO:55, SEQ ID NO:56, 

SEQ ID NO:69, SEQ ID NO:71, SEQ ID NO:73, SEQ ID NO:75, SEQ ID NO:77, SEQ ID 

NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID NO:157, SEQ ID NO:159, SEQ ID NO: 61, 

or SEQ ID NO:163. 

123. An expression vector comprising a nucleic acid segment encoding the P.MA-binding 

polypeptide of any of claims"! to 58 and 60 to 82, wherein the nucleic acid s: ment is 

operably linked to regulatory sequences suitable for expression of the nuc 	ic acid segment 

in a host cell. 

124. The expression vector of claim 123, wherein the nucleic a 	• segment comprises the 

nucleotide sequence set forth in SEQ ID NO NO:18, SEQ ID No 20, SEQ ID NO:22, SEQ ID 

NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:29, SEP 'D NO:32, SEQ ID NO:33, 

SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:40, SEQ ID N0:41, SEQ ID NO:44, SEQ ID 

NO:48, SEQ ID NO:50, SEQ ID NO:53, SEQ ID: NO:54 SEQ ID NO:55, SEQ ID NO:56, 

SEQ ID NO:69, SEQ ID NO:71, SEQ ID NO:73, SEP D NO:75, SEQ ID NO:77, SEQ ID 

NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID Ni :157, SEQ ID NO:159, SEQ ID NO:161, 

or SEQ ID NO:163. 

125. A recombinant host cell compris n 	he expression vector of claim 123 or 124. 

126. An expression vector comprisi g first and second expression units, 

wherein the first and secona expression units respectively comprise first and second 

nucleic acid segments encodin• he first and second polypeptide chains of a heterodimeric 

PSMA-binding protein as set erth in any of claims 83 to 119, and 

wherein the first a • second nucleic acid segments are operably linked to regulatory 

sequences suitable for t pression of the nucleic acid segments in a host cell. 

127. The expres ion vector of claim 126, wherein 

(a) the fi 	t nucleic acid segment comprises the nucleotide sequence set forth in 

S 	ID NO:44 and the second nucleic acid segment comprises the nucleotide 

equence set forth in SEQ ID NO:45; 

the first nucleic acid segment comprises the nucleotide sequence set forth in 

SEQ ID NO:53 and the second nucleic acid segment comprises the nucleotide 

sequence set forth in SEQ ID NO:52; 
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(c) the first nucleic acid segment comprises the nucleotide sequence set forth in 

SEQ ID NO:54 and the second nucleic acid segment comprises the nucleotide 

sequence set forth in SEQ ID NO:52; 

(d) the first nucleic acid segment comprises the nucleotide sequence set forth ir 

SEQ ID NO:55 and the second nucleic acid segment comprises the nucl: et de 

sequence set forth in SEQ ID NO:45; or 

(e) the first nucleic acid segment comprises the nucleotide sequence s 	forth in 

SEQ ID NO:56 and the second nucleic acid segment comprises t e nucleotide 

sequence set forth in SEQ ID NO:45. 

128. A recombinant host cell comprising the expression vector of 	aim 126 or 127. 

129. A method for producing a PSMA-binding polypeptide, t 	method comprising 

culturing a recombinant host cell comprising the expression vector of claim 123 or 

124 under conditions whereby the nucleic acid segment i 	expressed, thereby producing the 

PSMA-binding polypeptide. 

130. The method of claim 129, further comprisi 	recovering the PSMA-binding 

polypeptide. 

131. A method for producing a dimeric P MA-binding protein, the method comprising 

culturing a recombinant host cel comprising an expression vector, wherein the 

expression vector comprises a nucle 	acid segment encoding the PSMA-binding 

polypeptide of any of claims 1 to 5;, wherein the nucleic acid segment is operably linked to 

regulatory sequences suitable f 	expression of the nucleic acid segment in the host cell, 

and 

wherein said cultu 	g is under conditions whereby the nucleic acid segment is 

expressed and the enc. ied PSMA-binding polypeptide is produced as a dimeric PSMA-

binding protein. 

132. The method of claim 131, further comprising recovering the dimeric PSMA-binding 

protein. 

133. method for producing a heterodimeric PSMA-binding protein, the method 

comp sing 

culturing a recombinant host cell comprising first and second expression units, 

herein the first and second expression units respectively comprise first and second nucleic 
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acid segments encoding the first and second polypeptide chains of a heterodimeric PSMA-

binding protein as set forth in any of claims 83 to 119, wherein the first and second nucleic 

acid segments are operably linked to regulatory sequences suitable for expression of the 

nucleic acid segments in a host cell, and 

wherein said culturing is under conditions whereby the first and second nucleic 	cid 

segments are expressed and the encoded polypeptide chains are produced as the 

heterodimeric PSMA-binding protein. 

134. The method of claim 133, further comprising recovering the heterodir eric PSMA-

binding protein. 

135. A composition comprising 

the PSMA-binding protein of claim 59; and 

a pharmaceutically acceptable carrier, diluent, or excipi 

136. A composition comprising 

the heterodimeric PSMA-binding protein of any •f claims 83 to 119; and 

a pharmaceutically acceptable carrier, diluen , or excipient. 

137. A method for inducing at least one of an, 	ody-dependent cell-mediated cytotoxicity 

(ADCC) and complement-dependent cytotox' 'ity (CDC) against a cell expressing prostate- 

specific membrane antigen (PSMA), the 	-thod comprising 

contacting said PSMA-expressi .cell with a dimeric PSMA-binding protein 

comprising first and second polypeptiae chains, wherein each of said polypeptide chains is a 

PSMA-binding polypeptide as in cl- m 20 or 21, and wherein said contacting is under 

conditions whereby at least one •f ADCC and CDC against the PSMA-expressing cell is 

induced. 

138. A method for ind cing at least one of antibody-dependent cell-mediated cytotoxicity 

(ADCC) and comple 	nt-dependent cytotoxicity (CDC) against a cell expressing prostate-

specific membrane:ntigen (PSMA), the method comprising 

contac i 	said PSMA-expressing cell with a heterodimeric PSMA-binding protein as 

in claim 102 • 	103, wherein said contacting is under conditions whereby at least one of 

ADCC and 	DC against the PSMA-expressing cell is induced. 

139. A method for inducing redirected T-cell cytotoxicity (RTCC) against a cell expressing 

pro 	ate-specific membrane antigen (PSMA), the method comprising 
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and second polypeptide chains, wherein each of said polypeptide chains is a PSMA-binding 

polypeptide as in any of claims 45 to 58, and wherein said contacting is under conditions whereby 

RTCC against the PSMA-expressing cell is induced. 

140. A method for inducing redirected T-cell cytotoxicity (RTCC) against a cell expressing 

prostate-specific membrane antigen (PSMA), the method comprising 

contacting said PSMA-expressing cell with a heterodimeric PSMA-binding 	otein as in any 

of claims 106 to 119, wherein said contacting is under conditions whereby RTCC .gainst the PSMA-

expressing cell is induced. 

141. Use of a dimeric prostate-specific membrane antigen (PSMA)-binning protein of claim 59 in 

the manufacture of a medicament for treating a disorder in a subject, w erein said disorder is 

characterized by overexpression of prostate-specific membrane antis en (PSMA). 

142. The use of claim 141, wherein the first and second polype 	ide chains of the dimeric PSMA- 

binding protein is a PSMA-binding polypeptide as in any of clai 	s 45 to 58, and wherein the dimeric 

PSMA-binding protein induces redirected T-cell cytotoxicity ( 	CC) in the subject. 

143. Use of a heterodimeric prostate-specific membr. e antigen (PSMA)-binding protein as in 

any of claims 83 to 119 in the manufacture of a medic ment for treating a disorder in a subject, 

wherein said disorder is characterized by overexpr 	sion of prostate-specific membrane antigen 

(PSMA). 

144. The use of claim 143, wherein the het- odimeric PSMA-binding protein is the protein of any 

of claims 106 to 119, and wherein the heterfo merle PSMA-binding protein induces redirected T-cell 

cytotoxicity (RTCC) in the subject. 

145. The use of any of claims 141 o 144, wherein the disorder is a cancer. 

146. The use of claim 145, wherein the cancer is selected from the group consisting of prostate 

cancer, colorectal cancer, an 	gastric cancer. 

147. The use of claim 	46, wherein the cancer is prostate cancer. 
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148. 	The-use-of-elaim-1-477wherein-the pro tate cancer is castrate-resistant pr .  state cancer. 

149. The use of any of claims 141 to 144, wherein the disorder is a prostate disorder. 

150. The use of claim 149, wherein the prostate disorder is selected from the group consiating of 
/ 

prostate cancer and benign prostatic hyperplasia. / 
/ 

151. The use of any of claims 141 to 144, wherein the disorder is a neovascular disorder. 

152. The use of claim 151, wherein the neovascular disorder is a cancer characterized by solid 

tumor growth. 

153. The use of claim 152, wherein the cancer is selected from the grdup consisting of clear cell 

renal carcinoma, colorectal cancer, bladder cancer, and lung cancer. / 
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