
human IFN-alpha to the murine cells, the toxicity of the antibody-IFN-alpha conjugate 

relative to free INF-alpha was not assessed. 

[014] Antibodies and IFN-alpha may also be connected together in the form of a fusion 

protein. For example, WO 01/97844 describes a direct fusion of human IFN-alpha to the C-

terminus of the heavy chain of an IgG specific for the tumor antigen CD20. 

[015] In general, IFN may be targeted to cancer cells. While this approach may result in 

an increase in activity of the IFN against cancer cells, it does not completely address the 

issue of undesired activity of the IFN on healthy cells. Fusing IFN-alpha to the C-terminus of 

the heavy chain of an IgG may prolong the half-life of the IFN alpha leading to undesirable 

adverse events. Accordingly, there exists a need to decrease off-target activity of ligand-

based drugs, while retaining the "on-target" therapeutic effect of such ligands. 

SUMMARY OF THE DISCLOSURE 

[016] The disclosure features new anti-CD38 antibodies and constructs comprising an 

anti-CD38 antibody and attenuated IFN-alpha. The antibodies, which comprise one or a 

plurality of mutations in their heavy and/or light chain variable regions retain the ability to 

specifically bind to CD38, including CD38 expressed on the surface of cells. The antibodies 

may be fused, for example, to an attenuated form of interferon alpha to form an anti-CD38 

antibody-attenuated interferon fusion construct. 

[017] In one aspect, the present invention refers to an anti-CP38 antibody-attenuated 

interferon alpha-2b fusion construct, comprising an antibody that specifically binds to CD38 

and comprises a heavy chain variable region amino acid sequence of SEQ ID NO: 156 and a 

light chain variable region amino acid sequence of SEQ ID NO: 185, the antibody being fused 

to an attenuated interferon alpha-2b. In some aspectsexamples, an isolated antibody that 

binds specifically to CD38 comprises a heavy chain variable region comprising the amino 

acid sequence of SEQ ID NO: 559 and a light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 664. In some aspectsexamples, an isolated antibody that binds 

specifically to CD38 comprising a heavy chain variable region comprising the amino acid 

sequence of SEQ ID NO: 665 and a light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 666. In some aspoctsexamples, an isolated antibody that binds 

specifically to CD38 comprises a heavy chain variable region comprising the amino acid 

sequence of SEQ ID NO: 739 and a light chain variable region comprising the amino acid 

sequence of SEQ ID NO: 664. The heavy chain variable region amino acid sequence of SEQ 
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ID NO: 559 excludes the amino acid sequence of SEQ ID NO: 13. The light chain variable 

region amino acid sequence of SEQ ID NO: 664 excludes the amino acid sequence of SEQ ID 

NO: 14. In some aspectsexamples, an isolated antibody that binds specifically to CD38 

comprises a heavy chain CDRl comprising the amino acid sequence of, SEQ ID NO: 200, SEQ 

ID NO: 514 or SEQ ID NO: 697, a heavy chain CDR2 comprising the 



amino acid sequence of SEQ ID NO: 202, SEQ ID NO: 516, SEQ ID NO: 544, SEQ ID NO: 698 or 

SEQ ID NO: 737, and a heavy chain CDR3 comprising the amino acid sequence of SEQ ID NO: 

204, SEQ ID NO: 222, SEQ ID NO: 518, SEQ ID NO: 534, SEQ ID NO: 535, SEQ ID NO: 536, SEQ 

ID NO: 699 or SEQ ID NO: 738, and may further comprise a light chain CDRl comprising the 

amino acid sequence of SEQ ID NO: 233, SEQ ID NO: 319, SEQ ID NO: 583, SEQ ID NO: 590 or 

SEQ ID NO: 696, a light chain CDR2 comprising the amino acid sequence of SEQ ID NO: 235, 

SEQ ID NO: 307, SEQ ID NO: 311, SEQ ID NO: 585, SEQ ID NO: 591 or SEQ ID NO: 605, a light 

chain CDR3 comprising the amino acid sequence of SEQ ID NO: 237, SEQ ID NO: 321, SEQ ID 

NO: 324, SEQ ID NO: 587 or SEQ ID NO: 594. 

[018] In preferred aspectsexamples, the heavy chain variable region comprises the amino 

acid sequence of SEQ ID NO: 34, SEQ ID NO: 18, SEQ ID NO: 665, SEQ ID NO: 165, SEQ ID NO: 

166, SEQ ID NO: 167, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 156, SEQ ID NO: 197, SEQ 

ID NO: 152, SEQ ID NO: 720, SEQ ID NO: 721, SEQ ID NO: 722, SEQ ID NO: 723, SEQ ID NO: 

739, SEQ ID NO: 740, SEQ ID NO: 741, SEQ ID NO: 742, SEQ ID NO: 728, SEQ ID NO: 730, SEQ 

ID NO: 731. In preferred aspectsexamples, the light chain variable region comprises the 

amino acid sequence of SEQ ID NO: 65, SEQ ID NO: 68, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID 

NO: 92, SEQ ID NO: 93, SEQ ID NO: 660, SEQ ID NO: 661, SEQ ID NO: 662, SEQ ID NO: 663. 

SEQ ID NO: 161, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 188, SEQ ID NO: 198 or SEQ ID 

NO: 700, SEQ ID NO: 701, SEQ ID NO: 704, SEQ ID NO: 705, SEQ ID NO: 706, SEQ ID NO: 707, 

SEQ ID NO: 708, SEQ ID NO: 709, SEQ ID NO: 710, SEQ ID NO: 711. 

[019] The antibody preferably is capable of binding to CD38-positive cells. The antibody 

may bind to a CD38-positive cell with an EC50 value of less than about 100 nM. The 

antibody may bind to a CD38-positive cell with an EC50 value of less than about 75 nM. The 

antibody may bind to a CD38-positive cell with an EC50 value of less than about 50 nM. The 

antibody may bind to a CD38-positive cell with an EC50 value of less than about 30 nM. The 

antibody may bind to a CD38-positive cell with an EC50 value of less than about 25 nM. The 

antibody may bind to a CD38-positive cell with an EC50 value of less than about 20 nM. The 

antibody may bind to a CD38-positive ce - 4a - i EC50 value of less than about 15 nM. The 

antibody may bind to a CD38-positive cell with an EC50 value of less than about 13 nM. The 

antibody may bind to a CD38-positive cell with an EC50 value of less than about 10 nM. 

[020] The antibody may be a monoclonal antibody, and is preferably a fully human 

antibody. The antibody may comprise an FAb. The antibody may comprise a human IgGl 



constant region or a human lgG4 constant region. The IgGl or the lgG4 constant region may 

comprise a tyrosine at position 252, a threonine at position 254, and a glutamic acid at 

position 256 according to the EU numbering system. The lgG4 constant region may 

comprise a proline at position 228 according to the EU numbering system, and the proline at 

position 228 may be in addition to a tyrosine at position 252, a threonine at position 254, 

and a glutamic acid at position 256. 

[021] In some ospoctsexamples, the antibody is fused to attenuated interferon alpha-2b. 

The interferon alpha-2b may comprise a substitution of the alanine at position 145 to 

glycine or aspartic acid, including an interferon alpha-2b having the amino acid sequence of 

SEQ. ID NO: 649 or SEQ ID NO: 651. The attenuated interferon alpha-2b may be fused 

directly to the C-terminus of the IgGl or lgG4 constant region, and the antibody may 

comprise the amino acid sequence of SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 652, SEQ ID 

NO: 653, SEQ ID NO: 654, SEQ ID NO: 655, SEQ ID NO: 656, SEQ ID NO: 657, SEQ ID NO: 658, 

or SEQ ID NO: 694. The antibody, including the antibody fused to an attenuated interferon 

alpha-2b may be comprised in a composition comprising a pharmaceutical^ acceptable 

carrier. 

[022] Isolated polynucleotides encoding the antibody and the antibody fused to an 

attenuated interferon alpha-2b are provided. The polynucleotide may comprise the nucleic acid 

sequence of SEQ ID NO: 667, SEQ ID NO: 670, SEQ ID NO: 671, SEQ ID NO: 672, SEQ ID NO: 673, 

SEQ ID NO: 674, SEQ ID NO: 668, SEQ ID NO: 669, SEQ ID NO: 675, SEQ ID NO: 676, or SEQ ID 

NO: 677, SEQ ID NO: 678, SEQ ID NO: 679, SEQ ID NO: 680, SEQ ID NO: 681, SEQ ID NO: 682, SEQ 

ID NO: 683, SEQ ID NO: 684, SEQ ID NO: 685, SEQ ID NO: 686, SEQ ID NO: 687, SEQ ID NO: 688, 

SEQ ID NO: 689, SEQ ID NO: 690, SEQ ID NO: 691, SEQ ID NO: 692, SEQ ID NO: 693, SEQ ID NO: 

695 SEQ ID NO: 702, SEQ ID NO: 703, SEQ ID NO: 712, SEQ ID NO: 713, SEQ ID NO: 714, SEQ ID 

NO: 715, SEQ ID NO: 716, SEQ ID NO: 717, SEQ ID NO: 718, SEQ ID NO: 719, SEQ ID NO: 724, SEQ 

ID NO: 725, SEQ ID NO: 726, SEQ ID NO: 727 SEQ ID NO: 732, SEQ ID NO: 733, SEQ ID NO: 734, 

SEQ ID NO: 735, SEQ ID NO: 743, SEQ ID NO: 744, SEQ ID NO: 745, SEQ ID NO: 746 . The 

polynucleotides may comprise a vector. The vector may be used, for example, to transform a 

cell. A transformed cell comprising such polynucleotides is also provided. The transformed cell 

may comprise a mammalian cell, a yeast cell, or an insect cell. 

[023] Stable cells that express the antibodies are also provided. Antibody-expressing 

cells may be mammalian cells. Preferred cells are Chinese Hamster Ovary (CHO) cells. 
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[024] Kits comprising antibodies fused to attenuated interferon alpha-2b are provided. 

The kits comprise the anti-CD38-attenuated interferon alpha-2b fusion construct, and 

instructions for using the construct in a method for inhibiting the proliferation of a tumor 

cell expressing CD38 and a receptor for interferon alpha-2b on its surface, instructions for 

using the construct in a method for inducing apoptosis in a tumor cell expressing CD38 and a 

receptor for interferon alpha-2b on its surface, instructions for using the construct in a 

method for treating a tumor comprising cells expressing CD38 and a receptor for interferon 

alpha-2b on their surface in a subject in need thereof, and optionally, a pharmaceutical^ 

acceptable carrier. Kits comprising anti-CD38 antibodies are provided, and such kits 

comprise the anti-CD38 antibody and instructions for using the antibody in a method for 

detecting a CD38-positive tumor cell in a tissue sample isolated from a subject, the antibody 

may optionally be fused to an attenuated interferon alpha-2b protein. 

[025] In one aspect, the present invention refers to a composition comprising; the 

construct according to the present disclosure and a pharmaceuticallv acceptable carrier. In 

another aspect, the present invention refers to use of the construct according to the present 

disclosure in the manufacture of a medicament for the treatment of B-cell lymphoma. In vet 

another aspect, the present invention refers to use of the construct according to the present 

disclosure in the manufacture of a medicament for the treatment of multiple myeloma. In a 

further aspect, the present invention refers to use of the construct according to the present 

disclosure in the manufacture of a medicament for the treatment of non-Hodgkin's 

lymphoma. In another aspect, the present invention refers to use of the construct according 

to the present disclosure in the manufacture of a medicament for the treatment of chronic 

myelogenous leukemia. In yet another aspect, the present invention refers to use of the 

construct according to the present disclosure in the manufacture of a medicament for the 

treatment of chronic lymphocytic leukemia. In a further example, the present invention 

refers to use of the construct according to the present disclosure in the treatment of or 

acute myelogenous leukemia. The anti-CD38 antibody-attenuated interferon alpha-2b 

fusion constructs may be used as a threrapy in the treatment of a tumor comprising cells 

expressing CD38 and a receptor for interferon alpha-2b on their surface. Generally, a 

treatment method comprises administering to a subject having the tumor an anti-CD38 

antibody-attenuated interferon alpha-2b fusion construct in an amount effective to treat 

the tumor. The construct may comprise any construct described or exemplified 
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herein. The subject is preferably a mammal, more preferably a non-human primate, and 

most preferably a human being. The tumor may comprise a B-cell lymphoma, multiple 

myeloma, non-Hodgkin's lymphoma, chronic myelogenous leukemia, chronic lymphocytic 

leukemia or acute myelogenous leukemia. 

[026] The anti-CD38 antibodies, optionally fused to an attenuated interferon alpha-2b 

protein, may be used in a method for detecting CD38 or a CD38-positive tumor cell in a 

tissue sample isolated from a subject. Generally, the method comprises contacting an 

antibody that binds specifically to CD38 with a tissue sample isolated from a subject and 

detecting a complex of the antibody and CD38 or a CD38-positive cell in the tissue sample. 

The tissue sample may be known to have or be suspected of having CD38-positive tumor 

cells. The tissue may comprise blood or bone marrow. The CD38-positive tumor cell may be 

a CD38-positive B-cell lymphoma cell, multiple myeloma cell, non-Hodgkin's lymphoma cell, 

chronic myelogenous leukemia cell, chronic lymphocytic leukemia cell, or acute 

myelogenous leukemia cell. The subject is preferably a mammal, more preferably a non-



We claim: 

1. An anti-CD38 antibody-attenuated interferon alpha-2b fusion construct, comprising an 

antibody that specifically binds to CD38 and comprises a heavy chain variable region 

amino acid sequence of SEQ ID NO: 156 and a light chain variable region amino acid 

sequence of SEQ ID NO: 185, the antibody being fused to an attenuated interferon 

alpha-2b. 

2. The construct according to claim 1, wherein the antibody comprises a human IgGl 

heavy chain constant region. 

3. The construct according to claim 1, wherein the antibody comprises a human lgG4 

heavy chain constant region. 

4. The construct according to claim 3, wherein the human lgG4 heavy chain constant 

region comprises a proline at position 228 according to the EU numbering system. 

5. The construct according to any one of claims 3 or 4, wherein the human lgG4 heavy 

chain constant region comprises a tyrosine at position 252, a threonine at position 

254, and a glutamic acid at position 256 of the constant region according to the EU 

numbering system. 

6. The construct according to any one of claims 1 to 5, wherein the attenuated interferon 

alpha 2b comprises an alanine to aspartic acid substitution at position 145. 

7. The construct according to any one of claims 1 to 5, wherein the attenuated 

interferon alpha 2b comprises an amino acid sequence selected from the group 

consisting of SEQ ID NO: 647, SEQ ID NO: 648, SEQ ID NO: 649, SEQ ID NO: 650, and 

SEQ ID NO: 651. 

8. The construct according to any one of claims 1 to 7, wherein the antibody is a human 

antibody. 

9. The construct according to any one of claims 1 to 8 for use as a medicament 

10. A composition, comprising the construct according to any one of claims 1 to 8 and a 

pharmaceutically acceptable carrier. 
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11. Use of the construct according to any one of claims 1 to 8 in the manufacture of a 

medicament for the treatment of B-cell lymphoma. 

12. Use of the construct according to any one of claims 1 to 8 in the manufacture of a 

medicament for the treatment of multiple myeloma. 

13. Use of the construct according to any one of claims 1 to 8 in the manufacture of a 

medicament for the treatment of non-Hodgkin's lymphoma. 

14. Use of the construct according to any one of claims 1 to 8 in the manufacture of a 

medicament for the treatment of chronic myelogenous leukemia. 

15. Use of the construct according to any one of claims 1 to 8 in the manufacture of a 

medicament for the treatment of chronic lymphocytic leukemia. 

16. Use of the construct according to any one of claims 1 to 8 in the treatment of or acute 

myelogenous leukemia. 
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1.x An isolated antibody which binds specifically to CD38, comprising a heavy chain 

variaS^region comprising the amino acid sequence of SEQ. ID NO: 659 and a light chain 

variable i%gion comprising the amino acid sequence of SEQ. ID NO: 664, provided that the 

heavy chain triable region amino acid sequence excludes the amino acid sequence of SEQ. 

ID NO: 13 and tlVlight chain variable region amino acid sequence excludes the amino acid 

sequence of SEQ ID\0:14. 

2. The isolated antflkidy of claim 1, wherein the heavy chain variable region comprises 

the amino acid sequence O"\EQ ID NO: 34. 

3. The isolated antibody of\aim 1, wherein the heavy chain variable region comprises 

the amino acid sequence of SEQ ID\0: 18. 

4. The isolated antibody of claim ljWierein the light chain variable region comprises 

the amino acid sequence of SEQ ID NO: 65\ 

5. The isolated antibody of claim 1, wherefi^jrhe light chain variable region comprises 

the amino acid sequence of SEQ ID NO: 68. 

6. The isolated antibody of claim 1, wherein the ligf^chain variable region comprises 

the amino acid sequence of SEQ ID NO: 86. 

7. The isolated antibody of claim 1, wherein the light chain\ariable region comprises 

the amino acid sequence of SEQ ID NO: 88. 

8. The isolated antibody of claim 1, wherein the light chain variabl^egion comprises 

the amino acid sequence of SEQ ID NO: 92. 

9. The isolated antibody of claim 1, wherein the light chain variable regioh\?m prises 

the amino acid sequence of SEQ ID NO: 93. 

10. The isolated antibody of claim 1, wherein the light chain variable region compn!§s 

the amino acid sequence of SEQ ID NO: 660. 

11. The isolated antibody of claim 1, wherein the light chain variable region comprises 

the amino acid sequence of SEQ ID NO: 661. 
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J.2. The isolated antibody of claim 1, wherein the light chain variable region comprises 

mino acid sequence of SEQ. ID NO: 662. 

13. \[he isolated antibody of claim 1, wherein the light chain variable region comprises 

the amino^cid sequence of SEQ ID NO: 663. 

14. The isorted antibody of claim 1, wherein the heavy chain variable region comprises 

a CDR3 having ar\mino acid sequence selected from the group consisting of SEQ ID NO: 

204 and SEQ ID NO: 

15. The isolated antiB^ply of claim 1, wherein the light chain variable region comprises a 

CDRl having an amino acid s^juence selected from the group consisting of SEQ ID NO: 233 

and SEQ ID NO: 319. 

16. The isolated antibody of claifiU., wherein the light chain variable region comprises a 

CDR2 having an amino acid sequence selected from the group consisting of SEQ ID NO: 235, 

SEQ ID NO: 307, and SEQ ID NO: 311. 

17. The isolated antibody of claim 1, whereiWie light chain variable region comprises a 

CDR3 having an amino acid sequence selected fronti$he group consisting of SEQ ID NO: 237, 

SEQ ID NO: 321, and SEQ ID NO: 324. 

18. The isolated antibody of any of claims 1-17, whereir^he antibody binds to a CD38-

positive cell with an EC50 value of less than about 150 nM. 

19. The isolated antibody of any of claims 1-17, wherein the an^ody binds to a CD38-

positive cell with an EC50 value of less than about 100 nM. 

20. The isolated antibody of any of claims 1-17, wherein the antibody l%ds to a CD38-

positive cell with an EC50 value of less than about 50 nM. 

21. The isolated antibody of any of claims 1-17, wherein the antibody binds to!^D38-

positive cell with an EC50 value of less than about 13 nM. 

22. The isolated antibody of any of claims 1-21, wherein the antibody is a monoclonal 5 

antibody. 

23. The isolated antibody of any of claims 1-22, wherein the antibody is a fully human 

antibody. 
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The isolated antibody of any of claims 1-21, wherein the antibody is a FAb. 

25V The isolated antibody of any of claims 1-23, wherein the antibody comprises a 

huma\gGl constant region. 

26. Th\solated antibody of claim 25, wherein the human IgGl constant region 

comprises a t^psine at position 252, a threonine at position 254, and a glutamic acid at 

position 256 of tfk constant region according to the EU numbering system. 

27. The isolated antibody of any of claims 1-23, wherein the antibody comprises a 

human lgG4 constant regfen. 

28. The isolated antibodyV claim 27, wherein the human lgG4 constant region 

comprises a proline at position 22| according to the EU numbering system, and optionally 

further comprises a tyrosine at posif%n 252, a threonine at position 254, and a glutamic acid 

at position 256 of the constant region aBtording to the EU numbering system. 

29. • The isolated antibody of any of claimM-28, fused to attenuated interferon alpha-2b 

having the amino acid sequence of SEQ ID N0:t^9 or SEQ ID NO: 651. 

30. The isolated antibody of claim 29, wherein tfi^antibody comprises the amino acid 

sequence of SEQ ID NO: 9. 

31. The isolated antibody of claim 29, wherein the antib%ly comprises the amino acid 

sequence of SEQ ID NO: 10. 

32. The isolated antibody of claim 29, wherein the antibody comprises the amino acid 

sequence of SEQ ID NO: 652. 

33. The isolated antibody of claim 29, wherein the antibody comprises t% amino acid 

sequence of SEQ ID NO: 653. 

34. The isolated antibody of claim 29, wherein the antibody comprises the amiriVacid 

sequence of SEQ ID NO: 654. 

35. The isolated antibody of claim 29, wherein the antibody comprises the amino acid 

sequence of SEQ ID NO: 655. 
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^6. The isolated antibody of claim 29, wherein the antibody comprises the amino acid 

science of SEQ ID NO: 656. 

37. ^[he isolated antibody of claim 29, wherein the antibody comprises the amino acid 

sequenc\fSEQIDNO:657. 

38. The isoteted antibody of claim 29, wherein the antibody comprises the amino acid 

sequence of SEQfBNO: 658. 

39. The isolated arVtibody of claim 29, wherein the antibody comprises the amino acid 

sequence of SEQ ID NO: 0M. 

40. The isolated antibody otf any of claims 1-39, wherein the light chain variable region 

comprises a kappa light chain vanftble region. 

41. The isolated antibody of any ofclaims 1-39, wherein the light chain variable region 

comprises a lambda light chain variable region. 

42. A composition, comprising the antiboa^of any of claims 1-41 and a pharmaceutical^ 

acceptable carrier. 

43. An isolated polynucleotide encoding the antiBkiy of any of claims 1-41. 

44. The isolated polynucleotide of claim 43, comprisinMhe nucleic acid sequence of SEQ 

ID NO: 667, and optionally further comprising the nucleic acio^equence of SEQ ID NO: 669. 

45. The isolated polynucleotide of claim 43, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 667, and optionally further composes the nucleic acid 

sequence of SEQ ID NO: 670. 

46. The isolated polynucleotide of claim 43, wherein the polynucleotide (%nprises the 

nucleic acid sequence of SEQ ID NO: 667 and optionally further comprises the ni\|eic acid 

sequence of SEQ ID NO: 671. 

47. The isolated polynucleotide of claim 43, wherein the polynucleotide comprises tl 

nucleic acid sequence of SEQ ID NO: 667, and optionally further comprises the nucleic acid" 

sequence of SEQ ID NO: 672. 
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The isolated polynucleotide of claim 43, wherein the-polynucleotide comprises the 

ndkieic acid sequence of SEQ. ID NO: 667, and optionally further comprises the nucleic acid 

sequVce of SEQ ID NO: 673. 

49. Tflkisolated polynucleotide of claim 43, wherein the polynucleotide comprises the 

nucleic acid sWjuence of SEQ ID NO: 667, and optionally further comprises the nucleic acid 

sequence of SECM) NO: 674. 

50. The isolated polynucleotide of claim 43, wherein the polynucleotide comprises the 

nucleic acid sequence of\EQ ID NO: 668, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 66? 

51. The isolated polynucleotide of claim 43, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NoS§67, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 675. 

52. The isolated polynucleotide of clairrm3, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 667, and optionally further comprises the nucleic acid 

sequence of SEQ. ID NO: 676. 

53. The isolated polynucleotide of claim 43, wherei\the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 667, and optionally fu^her comprises the nucleic acid 

sequence of SEQ ID NO: 677. 

54. The isolated polynucleotide of claim 43, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 667, and optionally further composes the nucleic acid 

sequence of SEQ ID NO: 678. 

55. A vector, comprising the polynucleotide of any of claims 43-54. 

56. A transformed cell, comprising the vector of claim 55. 

57. A transformed cell that expresses the antibody of any of claims 1-41. 

58. The transformed cell of claim 57, wherein the cell is a mammalian cell. 

59. The transformed cell of claim 58, wherein the mammalian cell is a Chinese Hamster 

Ovary cell. 
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The transformed cell of claim 57, wherein the cell is a yeast cell. 

The transformed cell of claim 57, wherein the cell is an insect cell. 

62. Xkit, comprising the antibody of any of claims 29-39 and instructions for using the 

antibody ira method for inhibiting the proliferation of a tumor cell expressing CD38 and a 

receptor for interferon alpha-2b on its surface. 

63. A kit, composing the antibody of any of claims 29-39 and instructions for using the 

antibody in a methodNor inducing apoptosis in a tumor cell expressing CD38 and a receptor 

for interferon alpha-2b onyts surface. 

64. A kit, comprising the antibody of any of claims 29-39 and instructions for using the 

antibody in a method for treatin^tumor comprising tumor cells which express CD38 and a 

receptor for interferon alpha-2b on their surface in a subject in need thereof, and optionally 

comprising a pharmaceutically acceptalltecarrier. 

65. A kit, comprising the antibody of anyW claims 1-28 and instructions for using the 

antibody in a method for detecting CD38 in a tiskie sample isolated from a subject. 

66. The kit of claim 65, wherein the tissue samplkcomprises blood or bone marrow. 

67. A method for treating a tumor comprising tumorals which express CD38 and a 

receptor for interferon alpha-2b on their surface, the method comprising administering to a 

subject having the tumor the antibody of any of claims 29-39. 

68. The method of claim 67 wherein the antibody is comprised i\a composition 

comprising a pharmaceutically acceptable carrier. 

69. The method of claim 68, wherein the composition further comprise^ane or more 

pharmaceutically acceptable excipients. 

70. The method of claim 67, wherein administering comprises intravenously 

administering. 

71. The method of claim 67, wherein the subject is a non-human primate. 

72. The method of claim 71, wherein the non-human primate is a Cynomolgus monkey. 

73. The method of claim 67, wherein the subject is a human being. 
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^4. The method of claim 67, wherein the tumor is a B-cell lymphoma, multiple myeloma, 

noto-Hodgkin's lymphoma, chronic myelogenous leukemia, chronic lymphocytic leukemia or 

acut^myelogenous leukemia. 

75. A%ethod for detecting CD38 in a tissue sample isolated from a subject, comprising 

contacting tlmantibody of any of claims 1-28 with a tissue sample isolated from a subject to 

form an antiboc\cD38 complex, and detecting the complex in the tissue sample. 

76. The method aLclaim 75, wherein the tissue sample comprises blood, and the blood 

is suspected of having Ca68-positive tumor cells. 

77. The method of clairrntfj, wherein the tumor cells comprise a B-cell lymphoma cell, a 

multiple myeloma cell, a non-Hodgkin's lymphoma cell, a chronic myelogenous leukemia 

cell, a chronic lymphocytic leukemiacell, or an acute myelogenous leukemia cell. 

78. The method of claim 75, further igmprising isolating the tissue sample from the 

subject. 

79. The method of any of claims 75-78, wheltan the subject is a non-human primate. 

80. The method of claim 79, wherein the non-hu^an primate is a Cynomolgus monkey. 

81. The method of any of claims 75-78, wherein the subject is a human being. 

82. An isolated antibody which binds specifically to CD38\omprising a heavy chain 

variable region comprising the amino acid sequence of SEQ ID N%665 and a light chain 

variable region comprising the amino acid sequence of SEQ ID NO: 

83. The isolated antibody of claim 82, wherein the heavy chain variaB^ region comprises 

the amino acid sequence of SEQ. ID NO: 165. 

84. The isolated antibody of claim 82, wherein the heavy chain variable regic^comprises 

the amino acid sequence of SEQ. ID NO: 166. 

85. The isolated antibody of claim 82, wherein the heavy chain variable region composes 

the amino acid sequence of SEQ. ID NO: 167. 

86. The isolated antibody of claim 82, wherein the heavy chain variable region comprises 

the amino acid sequence of SEQ ID NO: 179. 
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The isolated antibody of claim 82, wherein the heavy chain variable region comprises 

tP\amino acid sequence of SEQ. ID NO: 180. 

[he isolated antibody of claim 82, wherein the heavy chain variable region comprises 

the aminrascid sequence of SEQ ID NO: 156. 

89. The isoteted antibody of claim 82, wherein the heavy chain variable region comprises 

the amino acid science of SEQ ID NO: 197. 

90. The isolated antibody of claim 82, wherein the heavy chain variable region comprises 

the amino acid sequenceVf SEQ ID NO: 152. 

91. The isolated antibody arf claim 82, wherein the light chain variable region comprises 

the amino acid sequence of SEQ ife NO: 161. 

92. The isolated antibody of claim 82, wherein the light chain variable region comprises 

the amino acid sequence of SEQ ID NO: 

93. The isolated antibody of claim 82, wh^gin the light chain variable region comprises 

the amino acid sequence of SEQ ID NO: 184. 

94. The isolated antibody of claim 82, wherein thi |ight chain variable region comprises 

the amino acid sequence of SEQ ID NO: 185. 

95. The isolated antibody of claim 82, wherein the light |in variable region comprises 

the amino acid sequence of SEQ ID NO: 188. 

96. The isolated antibody of claim 82, wherein the light chain vari^ e region comprises 

the amino acid sequence of SEQ ID NO: 198. 

97. The antibody of claim 82, wherein the heavy chain variable region cor%prises a CDR2 

having an amino acid sequence selected from the group consisting of SEQ ID NCf^>16 and 

SEQ ID NO: 544. 

98. The antibody of claim 82, wherein the heavy chain variable region comprises a 

having an amino acid sequence selected from the group consisting of SEQ ID NO: 518, 

ID NO: 534, SEQ ID NO: 535, and SEQ ID NO: 536. 
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59. The antibody of claim 82, wherein the light chain variable region comprises a CDRl 

hiking an amino acid sequence selected from the group consisting of SEQ ID NO: 583, SEQ 

ID N\590, and SEQ ID NO: 696. 

100. Trmantibody of claim 82, wherein the light chain variable region comprises a CDR2 

having an armoo acid sequence selected from the group consisting of SEQ ID NO: 585, SEQ 

ID NO: 591, anc^EQ ID NO: 605. 

101. The antibodyVf claim 82, wherein the light chain variable region comprises a CDR3 

having an amino acid sequence selected from the group consisting of SEQ ID NO: 587 and 

SEQ ID NO: 594. \ 

102. The isolated antibody ofVjy of claims 82-101, wherein the antibody binds to a CD38 

positive cell with an EC50 value of lessthan about 100 nM. 

103. , The isolated antibody of any of cteims 82-101, wherein the antibody binds to a CD38 

positive cell with an EC50 value of less than Itoout 50 nM. 

104. The isolated antibody of any of claims 8^101, wherein the antibody binds to a CD38 
\ 

positive cell with an EC50 value of less than about 3MM. 

105. The isolated antibody of any of claims 82-101, wherein the antibody binds to a CD38 

positive cell with an EC50 value of less than about 15 nM. 

106. The isolated antibody of any of claims 82-105, wherein tW: antibody is a monoclonal 

antibody. \ 

107. The isolated antibody of any of claims 82-106, wherein the antitmdy is a humanized 

antibody. v 

108. The isolated antibody of any of claims 82-105, wherein the antibody.is E^iAb-

109. The isolated antibody of any of claims 82-107, wherein the antibody com prims a 

human IgGl constant region. 

110. The isolated antibody of claim 109, wherein the human IgGl constant region 1 

comprises a tyrosine at position 252, a threonine at position 254, and a glutamic acid at 

position 256 of the constant region according to the EU numbering system. 
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The isolated antibody of any of claims 82-107, wherein the antibody comprises a 

Kfcnan lgG4 constant region. 

112. \j"he isolated antibody of claim 111, wherein the human lgG4 constant region 

compriseNe proline at position 228 according to the EU numbering system, and optionally 

further complies a tyrosine at position 252, a threonine at position 254, and a glutamic acid 

at position 256 cJkthe constant region according to the EU numbering system. 

113. The isolated antibody of any of claims 82-112, fused to attenuated interferon alpha-

2b having the amino acic!k,equence of SEQ. ID NO: 649 or SEQ. ID NO: 651. 

114. The isolated antibod^f claim 113, wherein the antibody comprises the amino acid 

sequence of SEQ ID NO: 9. 

115. The isolated antibody of clai\ll3, wherein the antibody comprises the amino acid 

sequence of SEQ ID NO: 10. 

116. The isolated antibody of claim 113, w^jsrein the antibody comprises the amino acid 

sequence of SEQ ID NO: 652. 

117. The isolated antibody of claim 113, wherein H|g antibody comprises the amino acid 

sequence of SEQ ID NO: 653. 

118. The isolated antibody of claim 113, wherein the antiB^dy comprises the amino acid 

sequence of SEQ ID NO: 654. 

119. The isolated antibody of claim 113, wherein the antibody comprises the amino acid 

sequence of SEQ ID NO: 655. 

120. The isolated antibody of claim 113, wherein the antibody comprises^jje amino acid 

sequence of SEQ ID NO: 656. 

121. The isolated antibody of claim 113, wherein the antibody comprises the ami%> acid 

sequence of SEQ ID NO: 657. 

122. The isolated antibody of claim 113, wherein the antibody comprises the amino 

sequence of SEQ ID NO: 658. 
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.123. The isolated antibody of claim 113, wherein the antibody comprises the amino acid 

saauenee of SEQ. ID NO: 694. 

124. \[he isolated antibody of any of claims 82-123, wherein the light chain variable region 

comprisegte kappa light chain variable region. 

125. The isolated antibody of any of claims 82-123, wherein the light chain variable region 

comprises a lambda light chain variable region. 

126. A compositionVomprising the antibody of any of claims 82-125 and a 

pharmaceutically acceptance carrier. 

127. An isolated polynucleotide encoding the antibody of any of claims 82-125. 

128. The isolated polynucleotide^ claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: Mp, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 688. 

129. The isolated polynucleotide of claim iw, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 679, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 688. \ 

130. The isolated polynucleotide of claim 127, whereircthe polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 681 and optionally furtlW comprises the nucleic acid 

sequence of SEQ ID NO: 688. \ 

131. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 683, and optionally further compriSss the nucleic acid 

sequence of SEQ ID NO: 688. Nk 

132. The isolated polynucleotide of claim 127, wherein the polynucleotide ccntoprises the 

nucleic acid sequence of SEQ ID NO: 684, and optionally further comprises the nuc\ic acid 

sequence of SEQ ID NO: 688. 

133. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises th\ 

nucleic acid sequence of SEQ ID NO: 685, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 689. 
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L34. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nafcjeic acid sequence of SEQ ID NO: 685, and optionally further comprises the nucleic acid 

sequS^ce of SEQ ID NO: 690. 

135. TflVisolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sWjuence of SEQ ID NO: 685, and optionally further comprises the nucleic acid 

sequence of SEd%P NO: 691. 

136. The isolated ^lynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence oflUEQ ID NO: 686, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 68? 

137. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID N0rN§85, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 712. 

138. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 685, and o^ionally further comprises the nucleic acid 

sequence of SEQ ID NO: 693. 

139. The isolated polynucleotide of claim 127, wher^i the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 687, and optionally fuller comprises the nucleic acid 

sequence of SEQ ID NO: 689. 

140. The isolated polynucleotide of claim 127, wherein the polyfij cleotide comprises the 

nucleic acid sequence of SEQ ID NO: 687, and optionally further com pi es the nucleic acid 

sequence of SEQ ID NO: 690. 

141. The isolated polynucleotide of claim 127, wherein the polynucleotide Jtoi prises the 

nucleic acid sequence of SEQ ID NO: 687, and optionally further comprises the n ^eic acid 

sequence of SEQ ID NO: 691. 

142. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises • 

nucleic acid sequence of SEQ ID NO: 687, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 692. 
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143. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nadeic acid sequence of SEQ ID NO: 687, and optionally further comprises the nucleic acid 

sequacce of SEQ ID NO: 693. 

144. Astector, comprising the polynucleotide of any of claims 127-143. 

145. A transformed cell, comprising the vector of claim 144. 

146. A transformed cell that expresses the antibody of any of claims 82-125. 

147. The transformekcell of claim 146, wherein the cell is a mammalian cell. 

148. The transformed ceVpf claim 147, wherein the mammalian cell is a Chinese Hamster 

Ovary cell. \ 

149. The transformed cell of clair&146, wherein the cell is a yeast cell. 

150. The transformed cell of claim 1-m. wherein the cell is an insect cell. 

151. A kit, comprising the antibody of anyfaf claims 113-123 and instructions for using the 

antibody in a method for inhibiting the proliferation of a tumor cell expressing CD38 and a 

receptor for interferon alpha-2b on its surface. \ 

152. A kit, comprising the antibody of any of claims 1^3-123 and instructions for using the 

antibody in a method for inducing apoptosis in a tumor cerhgxpressing CD38 and a receptor 

for interferon alpha-2b on its surface. X 

\ 
153. A kit, comprising the antibody of any of claims 113-123 and%ist ructions for using the 

antibody in a method for treating a tumor comprising tumor cells whick express CD38 and a 

receptor for interferon alpha-2b on their surface in a subject in need thei^cf, and optionally 

comprising a pharmaceutically acceptable carrier. ^ 

154. A kit, comprising the antibody of any of claims 82-112 and instructions forVsing the 

antibody in a method for detecting CD38 in a tissue sample isolated from a subject, 

155. The kit of claim 154, wherein the tissue sample comprises blood or bone marrow\ 

156. A method for treating a tumor comprising tumor cells which express CD38 and a 

receptor for interferon alpha-2b on their surface, the method comprising administering to a 

subject having the tumor the antibody of any of claims 113-123. 
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d.57. The method of claim 156, wherein the antibody is comprised in a composition 

comprising a pharmaceutically acceptable carrier. 

158. \j"he method of claim 157, wherein the composition further comprises one or more 

pharmac^tically acceptable excipients. 

159. The ma|[iod of claim 156, wherein administering comprises intravenously 

administering. 

160. The method oVlaim 156, wherein the subject is a non-human primate. 

161. The method of clama 160, wherein the non-human primate is a Cynomolgus monkey. 

162. The method of claim m wherein the subject is a human being. 

163. The method of claim 156, wherein the tumor is a B-cell lymphoma, multiple 

myeloma, non-Hodgkin's lymphoma, clonic myelogenous leukemia, chronic lymphocytic 

leukemia or acute myelogenous leukemia?^ 

164. A method for detecting CD38 in a tissu^sample isolated from a subject, comprising 

contacting the antibody of any of claims 82-112 # a tissue sample isolated from a subject 

to form an antibody-CD38 complex, and detecting the^complex in the tissue sample. 

165. The method of claim 164, wherein the tissue samptg comprises blood, and the blood 

is suspected of having CD38-positive tumor cells. 

166. The method of claim 165, wherein the tumor cells comprile a B-cell lymphoma cell, a 

multiple myeloma cell, a non-Hodgkin's lymphoma cell, a chronic mywogenous leukemia 

cell, a chronic lymphocytic leukemia cell, or an acute myelogenous leuketoia cell. 

167. The method of claim 164, further comprising isolating the tissue sampj^ from the 

subject, 

168. The method of any of claims 164-167, wherein the subject is a non-human pftoriate. 

169. The method of claim 168, wherein the non-human primate is a Cynomolgus mon%y. 

170. The method of any of claims 164-167, wherein the subject is a human being. 
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171. An isolated antibody which binds specifically to CD38, comprising a heavy chain 

viable region comprising the amino acid sequence of SEQ. ID NO: 736 and a light chain 

variaSjJe region comprising the amino acid sequence of SEQ ID NO: 664. 

172. TrVisolated antibody of claim 171, wherein the heavy chain variable region 

comprises th\amino acid sequence of SEQ ID NO: 110. 

173. The isolatad antibody of claim 171, wherein the heavy chain variable region 

comprises the aminc\cid sequence of SEQ ID NO: 728. 

174. The isolated antibody of claim 171, wherein the heavy chain variable region 

comprises the amino acid sequence of SEQ ID NO: 730. 

175. The isolated antibody of ckim 171, wherein the heavy chain variable region 

comprises the amino acid sequence of SEQ ID NO: 731. 

176. The isolated antibody of claim 171>;wherein the light chain variable region comprises 

the amino acid sequence of SEQ ID NO: 68. \ 

177. The isolated antibody of claim 171, whereta the light chain variable region comprises 
% 

the amino acid sequence of SEQ ID NO: 86. \v 

178. The isolated antibody of claim 171, wherein the light chain variable region comprises 

the amino acid sequence of SEQ ID NO: 88. \ 

179. The isolated antibody of claim 171, wherein the light chalkvariable region comprises 

the amino acid sequence of SEQ ID NO: 92. \ 

180. The isolated antibody of claim 171, wherein the light chain variaBte region comprises 

the amino acid sequence of SEQ ID NO: 93. X 

181. The isolated antibody of claim 171, wherein the light chain variable regicVcomprises 

the amino acid sequence of SEQ ID NO: 660. X. 

182. The isolated antibody of claim 171, wherein the light chain variable region composes 

the amino acid sequence of SEQ ID NO: 661. ^ 

183. The isolated antibody of claim 171, wherein the light chain variable region comprises 

the amino acid sequence of SEQ ID NO: 662. 
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184. The isolated antibody of claim 171, wherein the light chain variable region comprises 

tfmamino acid sequence of SEQ. ID NO: 663. 

185. V[he isolated antibody of claim 171, wherein the light chain variable region comprises 

the aminotecid sequence of SEQ ID NO: 700. 

186. The isolated antibody of claim 171, wherein the light chain variable region comprises 

the amino acid science of SEQ ID NO: 701. 

187. The isolated anybody of claim 171, wherein the heavy chain variable region 

comprises a CDRl havingVie amino acid sequence of SEQ ID NO: 697. 

188. The isolated antibody acclaim 171, wherein the heavy chain variable region 

comprises a CDR2 having an amirae acid sequence selected from the group consisting of SEQ 

ID NO: 698 and SEQ ID NO: 737. \ 

189. The isolated antibody of claim 17\wherein the heavy chain variable region 
Ik 

comprises a CDR3 having an amino acid sequence selected from the group consisting of SEQ 

ID NO: 699 and SEQ ID NO: 738. \ 

190. The isolated antibody of claim 171, wherein rfoe light chain variable region comprises 

a CDRl having an amino acid sequence selected from tragroup consisting of SEQ ID NO: 

233 and SEQ ID NO: 319. \ 

191. The isolated antibody of claim 171, wherein the light cha|ri variable region comprises 

a CDR2 having an amino acid sequence selected from the group consisting of SEQ ID NO: 

235, SEQ ID NO: 307, and SEQ ID NO: 311. \ 

192. The isolated antibody of claim 171, wherein the light chain variable%?gion comprises 

a CDR3 having an amino acid sequence selected from the group consisting of Sfo} ID NO: 

237, SEQ ID NO: 321, and SEQ ID NO: 324. \ 

193. The isolated antibody of any of claims 171-192, 363, or 364, wherein the antiolkiy 

binds to a CD38-positive cell with an EC5o value of less than about 100 nM. X 

194. The isolated antibody of any of claims 171-192, 363, or 364, wherein the antibody 

binds to a CD38-positive cell with an EC50 value of less than about 50 nM. 
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195. The isolated antibody of any of claims 171-192, 363, or 364, wherein the antibody 

bitais to a CD38-positive cell with an EC50 value of less than about 20 nM. 

196. \jhe isolated antibody of any of claims 171-192, 363, or 364, wherein the antibody 

binds to ^CD38-positive cell with an EC50 value of less than about 10 nM. 

197. The isolated antibody of any of claims 171-196, 363, or 364, wherein the antibody is 

a monoclonal antibody. 

198. The isolated anybody of any of claims 171-197, 363, or 364, wherein the antibody is 

a fully human antibody. \ 

199. The isolated antibody arf any of claims 171-196, 363, or 364, wherein the antibody is 

a FAb. \ 

200. The isolated antibody of any ofclaims 171-198, 363, or 364, wherein the antibody 

comprises a human IgGl constant regionk 

201. The isolated antibody of claim 200, wnterein the human IgGl constant region 

comprises a tyrosine at position 252, a threonine%t position 254, and a glutamic acid at 

position 256 of the constant region according to theijiJ numbering system. 

202. The isolated antibody of any of claims 171-198, 3S3, or 364, wherein the antibody 

comprises a human lgG4 constant region. 
Ik 

203. The isolated antibody of claim 202, wherein the human lgS4 constant region 
\ comprises a proline at position 228 according to the EU numbering system, and optionally 

further comprises a tyrosine at position 252, a threonine at position 25%and a glutamic acid 

at position 256 of the constant region according to the EU numbering systero. 

204. The isolated antibody of any of claims 171-203, 363, or 364, fused to attenuated 

interferon alpha-2b having the amino acid sequence of SEQ ID NO: 649 or SEQ ID fw: 651. 

205. The isolated antibody of claim 204, wherein the antibody comprises the amino akid 

sequence of SEQ ID NO: 9. 

206. The isolated antibody of claim 204, wherein the antibody comprises the amino acid 

sequence of SEQ ID NO: 10. 
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107, The isolated antibody of claim 204, wherein the antibody comprises the amino acid 

s\uence of SEQ ID NO: 652. 

208. \jJTie isolated antibody of claim 204, wherein the antibody comprises the amino acid 

sequencXfSEQ ID NO: 653. 

209. The isolated antibody of claim 204, wherein the antibody comprises the amino acid 

sequence of SEQ IB NO: 654. 

210. The isolated anybody of claim 204, wherein the antibody comprises the amino acid 

sequence of SEQ ID NO: 

211. The isolated antibody^claim 204, wherein the antibody comprises the amino acid 

sequence of SEQ ID NO: 656. 

212. The isolated antibody of claim 204, wherein the antibody comprises the amino acid 

sequence of SEQ ID NO: 657. 

213. The isolated antibody of claim 204, wf\rein the antibody comprises the amino acid 

sequence of SEQ ID NO: 658. 

214. The isolated antibody of claim 204, wherein tft^antibody comprises the amino acid 

sequence of SEQ ID NO: 694. 

215. The isolated antibody of any of claims 171-214, 363, c\364, wherein the light chain 

variable region comprises a kappa light chain variable region. 

216. The isolated antibody of any of claims 171-214, 363, or 364, \%erein the light chain 

variable region comprises a lambda light chain variable region. 

217. A composition, comprising the antibody of any of claims 171-216, 3&S^pr 364, and a 

pharmaceutically acceptable carrier. 

218. An isolated polynucleotide encoding the antibody of any of claims 171-216, 3^, or 

364. 

219. The isolated polynucleotide of claim 218, wherein the polynucleotide comprises the1 

nucleic acid sequence of SEQ ID NO: 695, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 669. 

149 



WO 2014/178820 PCT/US2013/038659 

L220. The isolated polynucleotide of claim 218, wherein the polynucleotide comprises the 

nckleic acid sequence of SEQ. ID NO: 695 and the nucleic acid sequence of SEQ ID NO: 669. 

221. \jhe isolated polynucleotide of claim 218, wherein the polynucleotide comprises the 

nucleic anti sequence of SEQ ID NO: 732, and optionally further comprises the nucleic acid 

sequence of 3tQ ID NO: 702. 

222. The isolatld polynucleotide of claim 218, wherein the polynucleotide comprises the 

nucleic acid sequencetof SEQ. ID NO: 733, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO:V)2. 

223. The isolated polynucleotide of claim 218, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ I DM!): 734, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 702. 

224. , The isolated polynucleotide of claim 218, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 735, an*d optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 702. 

225. The isolated polynucleotide of claim 218, wraerein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 732, and optional%further comprises the nucleic acid 
Ik 

sequence of SEQ ID NO: 703. \ 

226. The isolated polynucleotide of claim 218, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 733, and optionally further ccmiprises the nucleic acid 

sequence of SEQ ID NO: 703. 

227. The isolated polynucleotide of claim 218, wherein the polynucleotMe comprises the 

nucleic acid sequence of SEQ ID NO: 734, and optionally further comprises tne^nucleic acid 

sequence of SEQ ID NO: 703. \ 

228. The isolated polynucleotide of claim 218, wherein the polynucleotide comprise the 

nucleic acid sequence of SEQ ID NO: 735, and optionally further comprises the nucleic aeW 

sequence of SEQ ID NO: 703. 

229. A vector, comprising the polynucleotide of claim 218-228. 

230. A transformed cell, comprising the vector of claim 229. 
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A transformed cell that expresses the antibody of any of claims 171-216, 363, or 364. 

The transformed cell of claim 231, wherein the cell is a mammalian cell. 

233. \he transformed cell of claim 232, wherein the mammalian cell is a Chinese Hamster 

Ovary eel 

234. The transformed cell of claim 231, wherein the cell is a yeast cell. 

235. The transformed cell of claim 231, wherein the cell is an insect cell. 

236. A kit, comprisin|\he antibody of any of claims 204-214 and instructions for using the 

antibody in a method for ir\biting the proliferation of a tumor cell expressing CD38 and a 

receptor for interferon alpha-S^on its surface. 

237. A kit, comprising the antibo% of any of claims 204-214 and instructions for using the 

antibody in a method for inducing apop.tosis in a tumor cell expressing CD38 and a receptor 

for interferon alpha-2b on its surface. 

238. A kit, comprising the antibody of any olklaims 204-214 and instructions for using the 

antibody in a method for treating a tumor compris^ig tumor cells which express CD38 and a 

receptor for interferon alpha-2b on their surface in a\jbject in need thereof, and optionally 

comprising a pharmaceutically acceptable carrier. 

239. A kit, comprising the antibody of any of claims 171-20%,, 363, or 364, and instructions 

for using the antibody in a method for detecting CD38 in a tissu^&ample isolated from a 

subject. 

240. The kit of claim 239, wherein the tissue sample comprises blood % bone marrow. 

241. A method for treating a tumor comprising tumor cells which express HD38 and a 

receptor for interferon alpha-2b on their surface, the method comprising a dm inhering to a 

subject having the tumor the antibody of any of claims 204-214. 

242. The method of claim 241, wherein the antibody is comprised in a composition 

comprising a pharmaceutically acceptable carrier. 

243. The method of claim 242, wherein the composition further comprises one or more 

pharmaceutically acceptable excipients. 
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244. The method of claim 241, wherein administering comprises intravenously 

administering. 

245. \fhe method of claim 241, wherein the subject is a non-human primate. 

246. Th%nethod of claim 245, wherein the non-human primate is a Cynomolgus monkey. 

247. The mobod of claim 241, wherein the subject is a human being. 

248. The methocN^f claim 241, wherein the tumor is a B-cell lymphoma, multiple 

myeloma, non-Hodgkiflte lymphoma, chronic myelogenous leukemia, chronic lymphocytic 

leukemia or acute myelogenous leukemia. 

249. A method for detectin^CD38 in a tissue sample isolated from a subject, comprising 

contacting the antibody of any of&aims 171-203, 363, or 364, with a tissue sample isolated 

from a subject to form an antibody-CB§8 complex, and detecting the complex in the tissue 

sample. 

250. The method of claim 249, wherein the^issue sample comprises blood, and the blood 

is suspected of having CD38-positive tumor i 

251. The method of claim 250, wherein the tumorals comprise a B-cell lymphoma cell, a 

multiple myeloma cell, a non-Hodgkin's lymphoma cell, a^hronic myelogenous leukemia 

cell, a chronic lymphocytic leukemia cell, or an acute myelo^nous leukemia cell. 

252. The method of claim 249, further comprising isolating th%issue sample from the 

subject. 

253. The method of any of claims 249-252, wherein the subject is a nd^human primate. 

254. The method of claim 253, wherein the non-human primate is a Cynorftglgus monkey. 

255. The method of any of claims 249-252, wherein the subject is a human beil 

256. The isolated antibody of claim 1, wherein the light chain variable region comf 

the amino acid sequence of SEQ. ID NO: 700. 

257. The isolated antibody of claim 1, wherein the light chain variable region comprises 

the amino acid sequence of SEQ ID NO: 701. 
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>58. The isolated polynucleotide of claim 43, wherein the polynucleotide comprises the 

nCKtleic acid sequence of SEQ. ID NO: 667, and optionally further comprises the nucleic acid 

sequ^ce of SEQ ID NO: 702. 

259. TUVisolated polynucleotide of claim 43, wherein the polynucleotide comprises the 

nucleic acid Hguence of SEQ ID NO: 667, and optionally further comprises the nucleic acid 

sequence of SEcSjp NO: 703. 

260. The isolated ?\tibodv of claim 82, wherein the heavy chain variable region comprises 

the amino acid sequenc^of SEQ ID NO: 720. 

261. The isolated antibodwf claim 82, wherein the heavy chain variable region comprises 

the amino acid sequence of SECHD NO: 721. 

262. The isolated antibody of claim^S2, wherein the heavy chain variable region comprises 

the amino acid sequence of SEQ ID NO: *22. 

\ 
263. The isolated antibody of claim 82, wff^rein the heavy chain variable region comprises 

the amino acid sequence of SEQ ID NO: 723. 

264. The isolated antibody of claim 82, wherein tf\heavy chain variable region comprises 

the amino acid sequence of SEQ ID NO: 739. 

265. The isolated antibody of claim 82, wherein the heavy^hain variable region comprises 

the amino acid sequence of SEQ ID NO: 740. 

266. The isolated antibody of claim 82, wherein the heavy chain variable region comprises 

the amino acid sequence of SEQ ID NO: 741. 

267. The isolated antibody of claim 82, wherein the heavy chain variable legion comprises 

the amino acid sequence of SEQ ID NO: 742. 

268. The isolated antibody of claim 82, wherein the light chain variable region coP|prises 

the amino acid sequence of SEQ ID NO: 704. 

269. The isolated antibody of claim 82, wherein the light chain variable region comprises^ 

the amino acid sequence of SEQ ID NO: 705. 
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170. The isolated antibody of claim 82, wherein the light chain variable region comprises 

trmamino acid sequence of SEQ. ID NO: 706. 

271. ^[he isolated antibody of claim 82, wherein the light chain variable region comprises 

the amini\acid sequence of SEQ. ID NO: 707. 

272. The iseated antibody of claim 82, wherein the light chain variable region comprises 

the amino acid science of SEQ ID NO: 708. 

273. The isolated anybody of claim 82, wherein the light chain variable region comprises 

the amino acid sequence\f SEQ ID NO: 709. 

274. The isolated antibody otfclaim 82, wherein the light chain variable region comprises 

the amino acid sequence of SEQ IfeNO: 710. 

275. The isolated antibody of claim 82, wherein the light chain variable region comprises 

the amino acid sequence of SEQ ID NO: 

276. The isolated polynucleotide of claim ffe wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 685, and openally further comprises the nucleic acid 

sequence of SEQ ID NO: 713. 

277. The isolated polynucleotide of claim 127, whereir\he polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 685, and optionally furf^gr comprises the nucleic acid 

sequence of SEQ ID NO: 714. 

278. The isolated polynucleotide of claim 127, wherein the polyntfWeotide comprises the 

nucleic acid sequence of SEQ ID NO: 685, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 715. 

279. The isolated polynucleotide of claim 127, wherein the polynucleotide apprises the 

nucleic acid sequence of SEQ ID NO: 685, and optionally further comprises the nudfcc acid 

sequence of SEQ ID NO: 716. 

280. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises • 

nucleic acid sequence of SEQ ID NO: 685, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 717. 
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k281. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nckleic acid sequence of SEQ. ID NO: 685, and optionally further comprises the nucleic acid 

sequSace of SEQ ID NO: 718. 

282. Trmisolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sWjuence of SEQ. ID NO: 685, and optionally further comprises the nucleic acid 

sequence of SECNP NO: 719. 

283. The isolated trinucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence olViQ ID NO: 724, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 68c 

284. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NOs^[25, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 688. 

285. The isolated polynucleotide of clairri%27, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ. ID NO: 726, and o^ionally further comprises the nucleic acid 

sequence of SEQ ID NO: 688. 

286. The isolated polynucleotide of claim 127, wherSta the polynucleotide comprises the 

nucleic acid sequence of SEQ. ID NO: 727, and optionally ful|her comprises the nucleic acid 

sequence of SEQ ID NO: 688. 

287. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ. ID NO: 743, and optionally further comptiges the nucleic acid 

sequence of SEQ ID NO: 688. 

288. The isolated polynucleotide of claim 127, wherein the polynucleotideTkimprises the 

nucleic acid sequence of SEQ. ID NO: 744, and optionally further comprises the ni\eic acid 

sequence of SEQ ID NO: 688. 

289. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises 1 

nucleic acid sequence of SEQ ID NO: 745, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 688. 
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290. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nadeic acid sequence of SEQ. ID NO: 746, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 688. 

291. TlVisolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sWjence of SEQ. ID NO: 687, and optionally further comprises the nucleic acid 

sequence of SECJHP NO: 712. 

292. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of\iEQ ID NO: 687, and optionally further comprises the nucleic acid 

sequence of SEQ. ID NO: 71: 

293. The isolated polynucleotT^g of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID N0^87, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 714. 

294. The isolated polynucleotide of claiirM27, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 687, and o^Jionally further comprises the nucleic acid 

sequence of SEQ ID NO: 715. 

295. The isolated polynucleotide of claim 127, wher^n the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 687, and optionally nB|her comprises the nucleic acid 

sequence of SEQ ID NO: 716. 

296. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 687, and optionally further composes the nucleic acid 

sequence of SEQ ID NO: 717. 

297. The isolated polynucleotide of claim 127, wherein the polynucleotide^cmprises the 

nucleic acid sequence of SEQ ID NO: 687, and optionally further comprises the nc^jeic acid 

sequence of SEQ ID NO: 718. 

298. The isolated polynucleotide of claim 127, wherein the polynucleotide com prises Ike 

nucleic acid sequence of SEQ ID NO: 687, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 719. 

% 
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299. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nckleic acid sequence of SEQ. ID NO: 724, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 712. 

300. TlVisolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sWauence of SEQ ID NO: 725, and optionally further comprises the nucleic acid 

sequence of SECM) NO: 712. 

301. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence onfcEQ ID NO: 726, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 71^V 

302. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NOW27, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 712. \ 

303. The isolated polynucleotide of clainm27, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 743, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 712. \ 

304. The isolated polynucleotide of claim 127, wherwi the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 744, and optionally fiMher comprises the nucleic acid 

sequence of SEQ ID NO: 713. ik 

\ 
305. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 745, and optionally further comfMses the nucleic acid 

sequence of SEQ ID NO: 712. 

306. The isolated polynucleotide of claim 127, wherein the polynucleotide^omprises the 

nucleic acid sequence of SEQ ID NO: 746, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 712. 

307. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises^he 

nucleic acid sequence of SEQ ID NO: 724, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 713. 
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308. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

natleic acid sequence of SEQ. ID NO: 725, and optionally further comprises the nucleic acid 

sequSace of SEQ. ID NO: 713. 

309. TrVisolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sWiuence of SEQ ID NO: 726, and optionally further comprises the nucleic acid 

sequence of SECm) NO: 713. 

310. The isolated ̂ alynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence o\EQ ID NO: 727, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 713W 

311. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NOW43, and optionally further comprises the nucleic acid 
\ 

sequence of SEQ ID NO: 713. V 

312. The isolated polynucleotide of clairrrcL27, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 744, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 713. \ 
% 

313. The isolated polynucleotide of claim 127, wherem the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 745, and optionally fukher comprises the nucleic acid 

sequence of SEQ ID NO: 713. 

314. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 746, and optionally further comjmses the nucleic acid 

sequence of SEQ ID NO: 713. \ 

315. The isolated polynucleotide of claim 127, wherein the polynucleotideM>mprises the 

nucleic acid sequence of SEQ ID NO: 724, and optionally further comprises the nckleic acid 

sequence of SEQ ID NO: 714. 

316. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises%e 

nucleic acid sequence of SEQ ID NO: 725, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 714. 
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517, The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nckieic acid sequence of SEQ. ID NO: 726, and optionally further comprises the nucleic acid 

sequ^tace of SEQ ID NO: 714. 

318. TrVisolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sWjuence of SEQ ID NO: 727, and optionally further comprises the nucleic acid 

sequence of SE(\D NO: 714. 

319. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence otXEQ ID NO: 743, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 71^ 

320. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NOt-744, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 714. 

321. The isolated polynucleotide of clairrfa27, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 745, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 714. 

322. The isolated polynucleotide of claim 127, whereto the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 746, and optionally fu^her comprises the nucleic acid 

sequence of SEQ ID NO: 714. 

323. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 724, and optionally further composes the nucleic acid 

sequence of SEQ ID NO: 715. 

324. The isolated polynucleotide of claim 127, wherein the polynucleotide%jmprises the 

nucleic acid sequence of SEQ ID NO: 725, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 715. 

325. The isolated polynucleotide of claim 127, wherein the polynucleotide comprisesHae 

nucleic acid sequence of SEQ ID NO: 726, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 715. 
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326. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nckleic acid sequence of SEQ. ID NO: 727, and optionally further comprises the nucleic acid 

sequSfice of SEQ ID NO: 715. 

327. Trmisolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid Influence of SEQ ID NO: 743, and optionally further comprises the nucleic acid 

sequence of SEC^D NO: 715. 

328. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence oVEQ ID NO: 744, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 7l\ 

329. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NOW45, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 715. % 

330. The isolated polynucleotide of clainm27, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 746, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 715. 
% 

331. The isolated polynucleotide of claim 127, whereto the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 724, and optionally fukher comprises the nucleic acid 

sequence of SEQ ID NO: 716. 

Y 332. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 725, and optionally further composes the nucleic acid 

sequence of SEQ ID NO: 716. 

333. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 726, and optionally further comprises the n\leic acid 

sequence of SEQ ID NO: 716. 

334. The isolated polynucleotide of claim 127, wherein the polynucleotide compriseslke 

nucleic acid sequence of SEQ ID NO: 727, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 716. 
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335. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nckleic acid sequence of SEQ. ID NO: 743, and optionally further comprises the nucleic acid 

sequSace of SEQ ID NO: 716. 

336. TiVisolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid s^juence of SEQ ID NO: 744, and optionally further comprises the nucleic acid 

sequence of SECm) NO: 716. 

337. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence onKEQ ID NO: 745, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 71fcV 

338. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NOV46, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 716. \ 

339. The isolated polynucleotide of clainm27, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 724, and cmtionally further comprises the nucleic acid 

sequence of SEQ ID NO: 717. 

340. The isolated polynucleotide of claim 127, wheretothe polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 725, and optionally firaher comprises the nucleic acid 

sequence of SEQ ID NO: 717. 

341. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 726, and optionally further composes the nucleic acid 

sequence of SEQ ID NO: 717. 

342. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 727, and optionally further comprises the nckleic acid 

sequence of SEQ ID NO: 717. \ 

343. The isolated polynucleotide of claim 127, wherein the polynucleotide compriseslhe 

nucleic acid sequence of SEQ ID NO: 743, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 717. 
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^344. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nVleic acid sequence of SEQ. ID NO: 744, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 717. 

345. TrVisolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid s^uence of SEQ ID NO: 745, and optionally further comprises the nucleic acid 

sequence of SEC\D NO: 717. 

346. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence o\EQ ID NO: 746, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 71/ 

347. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NCB^24, and optionally further comprises the nucleic acid 

sequence of SEQ. ID NO: 718. 

348. The isolated polynucleotide of clairrM27, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 725, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 718. 

349. The isolated polynucleotide of claim 127, wher%i the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 726, and optionally ftf^her comprises the nucleic acid 

sequence of SEQ ID NO: 718. 

350. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 727, and optionally further composes the nucleic acid 

sequence of SEQ ID NO: 718. 

351. The isolated polynucleotide of claim 127, wherein the polynucleotide^mprises the 

nucleic acid sequence of SEQ ID NO: 743, and optionally further comprises the nij^eic acid 

sequence of SEQ ID NO: 718. 

352. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises%e 

nucleic acid sequence of SEQ ID NO: 744, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 718. 
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The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

noyeic acid sequence of SEQ ID NO: 745, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 718. 

354. TlV isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid^guence of SEQ ID NO: 746, and optionally further comprises the nucleic acid 

sequence of SE(VD NO: 718. 

355. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of\EQ ID NO: 724, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 71? 

356. The isolated polynucleosis of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID Nu^25, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 719. 

357. The isolated polynucleotide of clairr^L27, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 726, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 719. 

358. The isolated polynucleotide of claim 127, whei%|n the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 727, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 719. _ 

359. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

nucleic acid sequence of SEQ ID NO: 743, and optionally further composes the nucleic acid 

sequence of SEQ ID NO: 719. 

360. The isolated polynucleotide of claim 127, wherein the polynucleotide%)rnprises the 

nucleic acid sequence of SEQ ID NO: 744, and optionally further comprises the nl^leic acid 

sequence of SEQ ID NO: 719. 

361. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises%e 

nucleic acid sequence of SEQ ID NO: 745, and optionally further comprises the nucleic acid 

sequence of SEQ ID NO: 719. 
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t362. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the 

rVleic acid sequence of SEQ ID NO: 746, and optionally further comprises the nucleic acid 

seqifljgce of SEQ ID NO: 719. 

363. Tf\isolated antibody of claim 171, wherein the light chain variable region comprises 

the amino any sequence of SEQ ID NO: 65. 

364. The isolawl antibody of claim 171, wherein the heavy chain variable region 

comprises the amin^ecid sequence of SEQ ID NO: 729. 
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