
What is claimed: 

I. An isolated human monoclonal antibody, or an antigen-binding portion thereof, 

wherein the antibody binds to native human CXCR4 expressed on a cell surface. 

2. 	The antibody of claim 1, wherein the antibody inhibits binding of SDF-1 to 

uman CXCR4 

1. The antibody of claim 1, which induces •optosis in cells expressing human 

CXCR4. 

25 	8. The antibody of claim 1, which inhibits growth o nduces apoptosis of CXCR4' 

tumor cells in vivo. 

9. The antibody of claim 1, wherein said antibody binds to hu an CXCR4 with a 

ICD of 1 x 10"' M or less. 
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10. The antibody of claim 9, wherein said antibody binds to human CX 

KD  of 5 x 104  M or less. 
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4 with a 

10 	3 Th- antibody of claim 1, wherein the antibody does not inhibit binding of SDF-1 

to human XCR4. 

4. 	The antibo• of claim 1, which inhibits SDF-1-induced calcium flux in cells 

expressing human XCR4. 

15 

5. The antibody of clai 1 , which inhibits SDF-l-induced migration of cells 

expressing human CXCR4 

6. The antibody of claim 1, whic inhibits capillary tube formation by human 

20 	umbilical vein endothelial cells. 



11. An isolated human monoclonal antibody, or an antigen-binding portion thereof, 

wherein the antibody: 

(a) binds to native human CXCR4 expressed on a cell surface; 

(b) inhibits binding of SDF-1 to human CXCR4; 

(c) inhibits SDF-1-induced calcium flux in cells expressing human CXCR4; 

(d) inhibits SDF-l-induced migration of cells expressing human CXCR4; and 

(e) inhibits capillary tube formation by human umbilical vein endothelial cells. 

12. T antibody of claim 11, which induces apoptosis in cells expressing human 

10 	CXCR4. 

13. The antibo 	of claim I I, which inhibits growth or induces apoptosis of 

CXCR4' tumor ce s in vivo. 

15 	14. The antibody of clai 11, which inhibits binding of SDF-1 to human CXCR4 

with an EC50  of 50 nM or le 

15. The antibody of claim 11, whi 	inhibits SDF-1-induced calcium flux in cells 

 

expressing human CXCR4 with an E so of 3 nM or less. 

20 

16. The antibody of claim 11, which inhibi SDF-1-induced migration of cells 

expressing human CXCR4with an EC50 of 50 M or less. 

17. An isolated human monoclonal antibody, or ant en binding portion thereof, 

25 	wherein the antibody cross-competes for binding to C 	R4 with a reference 

antibody, wherein the reference antibody comprises: 

(a) a heavy chain variable region comprising the amino cid sequence of SEQ 

ID NO: 25 and a light chain variable region comprising he amino acid 

sequence of SEQ ID NO: 29; or 

30 	 (b) a heavy chain variable region comprising the amino acid sect •nce of SEQ 

ID NO: 26 and a light chain variable region comprising the amin acid 

sequence of SEQ ID NO: 30; or 

911 
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22. The antibody of claim 1, which comprises: 

(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 2; 

(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 6; 
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(c) a heavy chain variable region comprising the amino acid sequence of SEQ 

ID NO: 27 and a light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 31; or 

(d) a heavy chain variable region comprising the amino acid sequence of SEQ 

1D NO: 28 and a light chain variable region comprising the amino acid 

sequence of SEQ 1D NO: 32. 

18 • n isolated monoclonal antibody, or an antigen-binding portion thereof, 

comp sing a heavy chain variable region that is the product of or derived from a 

10 	human 	3-48 gene, 

wherein e antibody specifically binds human CXCR4, 

19. An isolated m ►  oclonal antibody, or an antigen-binding portion thereof, 

comprising a light ch n variable region that is the product of or derived from a 

15 	human VK LI5 gene, 

wherein the antibody sp cifically binds human CXCR4. 

20. An isolated monoclonal antib y, or an antigen-binding portion thereof, 

comprising a heavy chain variable regio that is the product of or derived from a human 
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	V1.1 3-48 gene and a light chain variable regi,sn that is the product of or derived 	from a 

human VK LIS gene, wherein the antibody spe• fically binds human CXCR4 

21. The antibody of claim 1, which comprises: 

(a) a heavy chain variable region CDR] comp ing SEQ ID NO: 1; 

25 	 (b) a heavy chain variable region CDR2 comprisi 1 SEQ ID NO: 5; 

(c) a heavy chain variable region CDR3 comprising 	Q ID NO: 9; 

(d) a light chain variable region CDR I comprising SEQ 	NO: 13; 

(e) a light chain variable region CDR2 comprising SEQ ID 0: 17; and 

(f) a light chain variable region CDR3 comprising SEQ ID N►  • 21. 



(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 10; 

(d) a light chain variable region CDRI comprising SEQ ID NO: 14; 

(e) a light chain variable region CDR2 comprising SEQ ID NO: 18; and 

(f) a light chain variable region CDR3 comprising SEQ ID NO: 22. 

23. The antibody of claim 1, which comprises: 

(a) a heavy chain variable region CDR] comprising SEQ ID NO: 3; 

b) a heavy chain variable region CDR2 comprising SEQ ID NO: 7; 

(c, a heavy chain variable region CDR3 comprising SEQ ID Na 11; 

10 	(d) 	light chain variable region CDRI comprising SEQ ID NO: 15; 

(e) a I ,:ht chain variable region CDR2 comprising SEQ ID NO: 19; and 

(f) a ligh chain variable region CDR3 comprising SEQ ID NO: 23. 

24. The antibody of -dm 1, which comprises: 

15 	(a) a heavy chain riable region CDRI comprising SEQ ID NO: 4; 

(b) a heavy chain van 'ble region CDR2 comprising SEQ ID NO: 8; 

(c) a heavy chain variab region CDR3 comprising SEQ ID NO: 12; 

(d) a light chain variable re on CDRI comprising SEQ ID NO: 16; 

(e) a light chain variable regio CDR2 comprising SEQ ID NO: 20; and 

20 	(f) a light chain variable region 'R3 comprising SEQ ID NO: 24. 

25. An isolated monoclonal antibody, or antig binding portion thereof, comprising: 

(a) a heavy chain variable region compri g an amino acid sequence 

selected from the group consisting of S 	ID NOs: 25-28 and 41-44; and 

25 	 (b) a light chain variable region comprising an 	ino acid sequence selected 

from the group consisting of SEQ ID NOs: 29-' and 45-48; 

wherein the antibody specifically binds human C "R4. 

26. The antibody of claim 25, which comprises: 

30 	 (a) a heavy chain variable region comprising the amino acid sL uence of 

SEQ ID NO: 25 or 41; and 

(b) a light chain variable region comprising the amino acid sequence f SEQ 

ID NO: 29 or 45. 
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31. An immunoconjugate comprising the antibo• , or antigen-binding portion 

thereof, of claim 1, linked to a therapeutic agent. 

32. A composition comprising the immunoconjugate of c im 31 and a 

pharmaceutically acceptable carrier. 

25 

33. The immunoconjugate of claim 31, wherein the therapeutic ag 

30 

t is a cytotoxin.  

34. A composition comprising the immunoconjugate of claim 33 and a 

pharmaceutically acceptable carrier. 

27. The antibody of claim 25, which comprises: 

(a) a heavy chain variable region comprising the amino acid sequence of 

SEQ ID NO: 26 or 42; and 

(b) a light chain variable region comprising the amino acid sequence of SEQ 

ID NO: 30 or 46. 

2• The antibody of claim 25, which comprises: 

(a) a heavy chain variable region comprising the amino acid sequence of 

10 	 SEQ ID NO: 27 or 43; and 

(b) • light chain variable region comprising the amino acid sequence of SEQ 

ID 0: 31 or 47. 

29. The antibody of • aim 25, which comprises: 

15 	 (a) a heavy chat variable region comprising the amino acid sequence of 

SEQ ID NO 2 r 44; and 

(b) a light chain varia e region comprising the amino acid sequence of SEQ 

ID NO: 32 or 48. 

20 	30. A composition comprising the anti dy, or antigen-binding portion thereof, of 

claim 1, 	and a pharmaceutically accepta le carrier. 



3. The method of claim 41, wherein the cell is a T cell expressing CXCR4 nd the 

method results in inhibition of entry of HIV into the cell. 

35. The immunoconjugate of claim 31, wherein the therapeutic agent is a 

radioactive isotope. 

36. A composition comprising the immunoconjugate of claim 35 and a 

pharmaceutically acceptable carrier. 

'7. An isolated nucleic acid molecule encoding the antibody, or antigen-binding 

portion 	thereof, of claim 1. 

10 	38. An 	pression vector comprising the nucleic acid molecule of claim 37. 

39. A host cel comprising the expression vector of claim 38 .  

40. A method for pr..aring an anti-CXCR4 antibody which comprises expressing 

15 	the antibody in the host ell of claim 39 and isolating the antibody from the host cell. 

41. A method of modulating ►  CR4 activity in a cell comprising contacting the cell 

with the antibody, or antigen-bin• ng portion thereof, of claim 1 such that CXCR4 

activity in the cell is modulated. 

20 

42. The method of claim 41, wherein CX 
	

4 activity is modulated in vitro by 

culturing the cell with the antibody, or antige binding portion thereof.  

43. The method of claim 4 I , wherein CXCR4 activ 	is modulated in vivo in a 

25 	subject by administering to the subject the antibody, or ntigen-binding portion 

thereof. 

44. The method of claim 41, wherein the cell is a tumor cell ex. essing CXCR4 and 

the method results in inhibition of growth of the tumor cell or inhib.  ion of 

30 	metastasis of the tumor cell: 



1.2k 

46. The method of claim 41, wherein the cell is a lymphocyte in an inflammatory 

disorder and the method results in inhibition of inflammation. 

47. The method of claim 41, wherein the cell is involved in vascularization and the 

method results in modulation of angiogenesis. 

A method of stimulating mobilization of CD34' stem cells from bone marrow to 

peripheral blood in a subject, the method comprising administering to the subject the 

10 	antibod or antigen-binding portion thereof, of claim 1 such that mobilization of 

CD34+  ste cells from bone marrow to peripheral blood is stimulated. 

49. The method • claim 48, which further comprises collecting the CD34F  stem 

cells from the peripheral blood. 



Claims 

1. A human monoclonal antibody, or an antigen-binding portion thereof, which binds 

specifically to native human CXCR4 expressed on a cell surface and comprises: 

a heavy chain variable region CDR1 comprising amino acids having the sequence set 

forth in SEQ ID NO: 1; 

a heavy chain variable region CDR2 comprising amino acids having the sequence set 

forth in SEQ ID NO: 5; 

a heavy chain variable region CDR3 comprising amino acids having the sequence set 

forth in SEQ ID NO: 9; 

a light chain variable region CDR1 comprising amino acids having the sequence set 

forth in SEQ ID NO: 13; 

a light chain variable region CDR2 comprising amino acids having the sequence set 

forth in SEQ ID NO: 17; and 

a light chain variable region CDR3 comprising amino acids having the sequence set 

forth in SEQ ID NO: 21. 

2. The monoclonal antibody, or antigen-binding portion thereof, of claim 1, which 

comprises: 

a heavy chain variable region comprising amino acids having the sequence set forth in 

SEQ ID NO: 25 and a light chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO: 29. 

, 	3. 	The monoclonal antibody of claim 1 or claim 2, wherein said monoclonal antibody is 

a full-length antibody. 

4. The monoclonal antibody of claim 3, wherein said monoclonal antibody is of the 

IgG1 or IgG4 isotype. 

5. The monoclonal antibody antigen-binding portion of claim 1 or claim 2, wherein said 

antigen-binding portion is a Fab fragment, a F(ab')2  fragment, a Fab' fragment, a Fd 

fragment, a Fv fragment, or a scFv. 

6. The monoclonal antibody antigen-binding portion of claim 5, wherein said antigen-

binding portion is a F(ab')2  fragment. 
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7. 	An immunoconjugate comprising the monoclonal antibody, or antigen-binding 

portion thereof, of any one of claims 1 to 6, linked to a therapeutic agent; 

optionally wherein the therapeutic agent is a cytotoxin or a radioactive isotype. 

8. 	A bispecific molecule comprising the monoclonal antibody, or antigen-binding 

portion thereof, of any one of claims 1 to 6 linked to a second functional moiety 

having a different binding specificity than the monoclonal antibody or antigen-

binding portion thereof. 

9. 	A composition comprising a pharmaceutically acceptable carrier and either: 

(a) the monoclonal antibody, or antigen-binding portion thereof, of any one of 

claims 1 to 6; 

(b) the immunoconjugate of claim 7; or 

(c) the bispecific molecule of claim 8. 

10. 	An isolated nucleic acid encoding the monoclonal antibody, or antigen-binding 

portion thereof, of any one of claims 1 to 6. 

11. 	An expression vector comprising the nucleic acid of claim 10. 

12. 	A host cell comprising the expression vector of claim 11. 

13. 	A method for preparing an anti-CXCR4 antibody, or an antigen-binding portion 

thereof, which comprises expressing the antibody or antigen-binding portion thereof 

in the host cell of claim 12 and isolating the antibody or antigen-binding portion 

thereof from the host cell. 

14. - An in-vitro method of modulating CXCR4 activity in a cell comprising contacting the 

cell with the monoclonal antibody,. or antigen-binding portion thereof, of any one of 

claims 1 to 6 such that CXCR4 activity in the cell is modulated; 

optionally wherein: 

(a) the cell is a tumor cell expressing CXCR4 and the method results in inhibition 

of growth of the tumor cell or inhibition of metastasis of the tumor cell; 

(b) the cell is a T cell expressing CXCR4 and the method results in inhibition of 

entry of HIV into the cell; 

(c) the cell is a lymphocyte in an inflammatory disorder and the method results in 

inhibition of inflammation; or 
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(d) the cell is involved in vascularization and the method results in modulation of angiogenesis. 

15. The monoclonal antibody, or antigen-binding portion thereof, of any one of claims 1 to 6 for use 

in a method of modulating CXCR4 activity in a cell of a subject, wherein: 

(a) the cell is a tumor cell expressing CXCR4 and the method results in inhibition of growth 

of the tumor cell or inhibition of metastasis of the tumor cell in the subject; 

(b) the cell is a T cell expressing CXCR4 and the method results in inhibition of entry of HIV 

into the cell of the subject; 

(c) the cell is a lymphocyte in an inflammatory disorder and the method results in inhibition 

of inflammation in the subject; or 

(d) the cell is involved in vascularization and the method results in modulation of 

angiogenesis in the subject. 

16. The monoclonal antibody, or antigen-binding portion thereof, for use according to claim 15, 

wherein the tumor cell is chosen from a cell of a breast cancer, an ovarian cancer, a prostate cancer, a 

non-small cell lung cancer, a pancreatic cancer, a thyroid cancer, a nasopharyngeal carcinoma, a 

melanoma, a renal cell carcinoma, a lymphoma, a neuroblastoma, a glioblastoma, a 

rhabdomyosarcoma, a colorectal cancer, a kidney cancer, an osteosarcoma, an acute lymphoblastic 

leukemia, an acute myeloid leukemia, a small-cell lung carcinoma, and a metastatic lung cancer. 

17. The monoclonal antibody, or antigen-binding portion thereof, of any one of claims 1 to 6 for use 

in a method of transplantation comprising stimulating mobilization of CD34+ stem cells from bone 

marrow to peripheral blood; optionally wherein the method further comprises collecting the CD34+ 

stem cells from the peripheral blood. 
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