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 lgG 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] Inone aspect, the present invention refers to an anti-CD38 antibovdv-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 sequehce 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 var.iable 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 aspeetsexamples, 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
sequenée of SEQ ID NO: 666. 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: 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 aspesetsexamples, an isolated antibody that binds specifically to CD38
comprises a heavy chain CDR1 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
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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 CDR1 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,
SEQID 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, SEQID
NO: 324, SEQID NO: 587 or SEQ ID NO: 594.

[018] In preferred aspeetsexamples, the heavy chain variab‘le 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, SEQID NO: 740, SEQ ID NO: 741, SEQ ID NO: 742, SEQ ID NO: 728, SEQ ID NO: 730, SEQ
ID NO: 731. In preferred aspeetsexamples, 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, SEQID 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 ECsg value of less than about 75 nM. The
antibody may bind to a CD38-positive cell with an ECsg value of less than about 50 nM. The
antibody may bind to a CD38-positive cell with an ECsg value of less than about 30 nM. The
antibody may bind to a CD38-positive cell with an ECsg value of less than about 25 nM. The
antibody may bind to a CD38-positive cell with an ECsg value of less than about 20 nM. The
antibody may bind to a CD38-positive ce -4a- 1ECs, value of less than about 15 nM. The
antibody may bind to a CD38-positive cell with an ECsg value of less than about 13 nM. The
antibody may bind to a CD38-positive cell with an ECsp 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 IgG1
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constant region or a human IgG4 constant region. The IgG1 or the IgG4 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 I1gG4 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 aspeetsexamples, 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 IgG1 or IgG4 constant region, and the antibody may
comprise the amino acid sequence of SEQ ID NO: 9, SEQID 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 pharmaceutically 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 1D NO: 703, SEQ ID NO: 712, SEQ 1D 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 SEQID 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. Atransformed cell comprising such polynuclectides 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 pharmaceutically
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 pharmaceutically 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 mveloma. Ina

“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

lvmphoma. 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

myvelogenous leukemia. In yvet 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 ymphoma, 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-
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We claim:

10.

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.

The construct according to claim 1, wherein the antibody comprises a human IgG1

heavy chain constant region.

The construct according to claim 1, wherein the antibody comprises a human 1gG4

heavy chain constant region.

The construct according to claim 3, wherein the human 1gG4 heavy chain constant

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

The construct according to any one of claims 3 or 4, wherein the human 1gG4 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.

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.

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
SEQID NO: 651.

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

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

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

pharmaceutically acceptable carrier.
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11.

12.

13.

14.

15.

16.

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.

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.

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.

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.

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.

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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An isolated antibody which binds specifically to CD38, comprising a heavy chain
varia ‘.7:_-> comprising the amino acid sequence of SEQ ID NO: 659 and a light chain

variable ™ ojon comprising the amino acid sequence of SEQ ID NO: 664, provided that the

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

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

sequence of SEQ lD 0:14.

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

the amino acid sequence ID NO: 34.

3. The isolated antibody of'§laim 1, wherein the heavy chain variable region comprises

N

NO: 18,
4.  Theisolated antibody of claim 1herein the light chain variable region comprises

the amino acid sequence of SEQ !

the amino acid sequence of SEQ ID NO: 65 )

\;
i

5. The isolated antibody of claim 1, where jche light chain variable region comprises

A,
the amino acid sequence of SEQ ID NO: 68.

6. The isolated antibody of claim 1, wherein the lié\ chain variable region comprises
the amino acid sequence of SEQ ID NO: 86.

7. The isolated antibody of claim 1, wherein the light chai ariable region comprises
Y

Q,
the amino acid sequence of SEQ ID NO: 88.

8. The isolated antibody of claim 1, wherein the light chain variablgion comprises
R

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

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

the amino acid sequence of SEQ ID NO: 93.

10. The isolated antibody of claim 1, wherein the light chain variable region comp

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

& amino acid sequence of SEQ ID NO: 662.

he isolated antibody of claim 1, wherein the light chain variable region comprises

the amin&acid sequence of SEQ ID NO: 663.

14.  The istkgted antibody of claim 1, wherein the heavy chain variable region comprises
a CDR3 having an \Mino acid sequence selected from the group consisting of SEQ ID NO:

204 and SEQ ID NO: A

15.  The isolated antib%dy of claim 1, wherein the light chain variable region comprises a

CDR1 having an amino acid saguence selected from the group consisting of SEQ ID NO: 233

and SEQ ID NO: 319.

W,

16.  The isolated antibody of clairt

S
X

»1, wherein the light chain variable region comprises a
%
%

CDR2 having an amino acid sequence s acted 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, whereiR

19.  The isolated antibody of any of claims 1-17, wherein the an b

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

20. The isolated antibody of any of claims 1-17, wherein the antibod Q“ to a CD38-

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

21.  Theisolated antibody of any of claims 1-17, wherein the antibody binds t

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

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

antibody.

- 23.  Theisolated antibody of ahy of claims 1-22, wherein the antibody is a fully human
antibody.
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24. The isolated antibody of any of claims 1-21, wherein the antibody is a FAb.

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

humalygG1 constant region.

26. Th&ysolated antibody of claim 25, wherein the human IgG1 constant region
comprises a ty §osine at position 252, a threonine at position 254, and a glutamic acid at

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

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

human 1gG4 constant ,n

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

comprises a proline at position 238

according to the EU numbering system, and optionally

further comprises a tyrosine at posit

QN 252, a threonine at position 254, and a glutamic acid

at position 256 of the constant region a%‘ording to the EU numbering system.

29.. Theisolated antibody of any of claim$1-28, fused to attenuated interferon alpha-2b

h:
O

849 or SEQ ID NO: 651.

S

having the amino acid sequence of SEQ ID NO:

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

sequence of SEQ ID NO: 9. | AN
31. The isolated antibody of claim 29, wherein the antil\b\y comprises the amino acid
sequence of SEQ ID NO: 10. AN

32.  Theisolated antibody of claim 29, wherein the antibody coises the amino acid
%

sequence of SEQ ID NO: 652. X

33. The isolated antibody of claim 29, wherein the antibody comprises tt

amino acid

sequence of SEQ ID NO: 653.

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

seguence of SEQ 1D NO: 654.

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

sequence of SEQ 1D NO: 655.

R,
R

\,
AN
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36, The isolated antibody of claim 29, wherein the antibody comprises the amino acid

saguence of SEQ ID NO: 656.

37. YTheisolated antibody of claim 29, wherein the antibody comprises the amino acid

sequenceRf SEQ ID NO: 657.

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

sequence of SEQ g NO: 658.

39. The isolated af§jbody of claim 29, wherein the antibody comprises the amino acid

sequence of SEQ ID NO: 694.

40.  Theisolated antibod any of claims 1-39, wherein the light chain variable region

comprises a kappa light chain varfgble region.

41.  Theisolated antibody of any oficlaims 1-39, wherein the light chain variable region

comprises a lambda light chain variable

42. A composition, comprising the antib of any of claims 1-41 and a pharmaceutically

acceptable carrier.

43,

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

ID NO: 667, and optionally further comprising the nucleic aciequence of SEQ ID NO: 669.

45, The isolated polynucleotide of claim 43, wherein the polyleotide comprises the
nucleic acid sequence of SEQ ID NO: 667, and optionally further comses the nucleic acid

sequence of SEQ ID NO: 670.

sequence of SEQ ID NO: 671.

47. The isolated polynucleotide of claim 43, wherein the polynucleotide comprises
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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48. The isolated polynucleotide of claim 43, wherein the polynucleotide comprises the
n¥gleic acid sequence of SEQ ID NO: 667, and optionally further éomprises the nucleic acid

sequagce of SEQ ID NO: 673.

49, Thiisolated polynucleotide of claim 43, wherein the polynucleotide comprises the
nucleic acid s§guence of SEQ ID NO: 667, and optionally further comprises the nucleic acid

sequence of SEQ¥D NO: 674.

50. The isolated glynucleotide of claim 43, wherein the polynucleotide comprises the
nucleic acid sequence ofQEQ ID NO: 668, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: ‘

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

nucleic acid sequence of SEQ ID NO® 67, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: 675.

52. The isolated polynucleotide of claim¥%3, wherein the polynucleotide comprises the

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

sequence of SEQ ID NO: 676.

53. The isolated polynucleotide of claim 43, wheréihe polynuclectide comprises the
N
nucleic acid sequence of SEQ ID NO: 667, and optionally fuer comprises the nucleic acid

sequence of SEQ ID NO: 677.

54.  Theisolated polynucleotide of claim 43, wherein the polyneotide comprises the
A Y

2

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

sequence of SEQ ID NO: 678.

55. A vector, comprising the polynucleotide éf 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 cel} of claim 58, wherein the mammalian cell is a Chinese Hamster \

Ovary cell. R

-136-




WO 2014/178820 PCT/US2013/038659

60.  The transformed cell of claim 57, wherein the cell is a yeast cell.
61% The transformed cell of claim 57, wherein the cell is an insect cell.

62. § kit, comprising the antibody of any of claims 29-39 and instructions for using the
antibody i@ method for inhibiting the proliferation of a tumor cell expressing CD38 and a

receptor for iMggrferon alpha-2b on its surface.

63. A kit, comp¥sing the antibody of any of claims 29-39 and instructions for using the
antibody in a method ¥@r inducing apoptosis in a tumor cell expressing CD38 and a receptor

for interferon alpha-2b ofts surface.

64. A kit, comprising the ":"::\.»; of any of claims 29-39 and instructions for using the

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

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

&

A .. .
receptor for interferon alpha-2b on their surface, the methoy 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 a composition

comprising a pharmaceutically acceptable carrier.

69. The method of claim 68, wherein the composition further comprise ne 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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74. The method of claim 67, wherein the tumor is a B-cell lymphoma, multiple myeloma,
n8-Hodgkin’s lymphoma, chronic myelogenous leukemia, chronic lymphocytic leukemia or

acute§nyelogenous leukemia.

75. A Ngethod for detecting CD38 in a tissue sample isolated from a subject, comprising
contacting th¥ antibody of any of claims 1-28 with a tissue sample isolated from a subject to

form an antibodWCD38 complex, and detecting the complex in the tissue sample.

76. The method d§claim 75, wherein the tissue sample comprises blood, and the blood

is suspected of having CBg8-positive tumor cells.

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

multiple myeloma cell, a non-Hd¥gkin’s lymphoma cell, a chronic myelogenous leukemia

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

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

subject.

AN
N

79. The method of any of claims 75-78, when the subject is a nor-human primate.
80. The method of claim 79, wherein the non-hn primate is a Cynomolgus monkey.

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

N
82, An isolated antibody which binds specifically to CD3omprising a heavy chain
\\

variable region comprising the amino acid sequence of SEQ ID ‘&&‘; 665 and a light chain

variable region comprising the amino acid sequence of SEQ ID NO: 6§6.
\
83. The isolated antibody of claim 82, wherein the heavy chain variaBle region comprises

the amino acid sequence of SEQ ID NO: 165.

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

the amino acid sequence of SEQ ID NO: 166.

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

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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&37.  The isolated antibody of claim 82, wherein the heavy chain variable region comprises

R aMmino acid sequence of SEQ ID NO: 180.

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

the aminhacid sequence of SEQ ID NO: 156.

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

the amino acid seduence of SEQ ID NO: 197.

90. Theisolated ar¥jbody of claim 82, wherein the heavy chain variable region comprises

the amino acid sequenc SEQ ID NO: 152.

91.  Theisolated antibod claim 82, wherein the light chain variable region comprises

the amino acid sequence of SEQ ' NO: 161.

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

the amino acid sequence of SEQ ID NO: 18§
«

B
93.  Theisolated antibody of claim 82, whe¥ein the light chain variable region comprises

the amino acid sequence of SEQ ID NO: 184.

94.  Theisolated antibody of claim 82, wherein th=ht chain variable region comprises

the amino acid sequence of SEQ ID NO: 185.

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

the amino acid sequence of SEQ ID NO: 188.

K

R
96. The isolated antibody of claim 82, wherein the light chain varxle region comprises
\
the amino acid sequence of SEQ ID NO: 198. \\\

97. The antibody of claim 82, wherein the heavy chain variable region cofprises a CDR2
having an amino acid sequence selected from the group consisting of SEQ ID NG

SEQ 1D NQO: 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, SEQ %

ID NO: 534, SEQ ID NO: 535, and SEQ ID NO: 536.
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209. The antibody of claim 82, wherein the light chain variable region comprises a CDR1
haxing an amino acid sequence selected from the group consisting of SEQ ID NO: 583, SEQ
ID NOW590, and SEQ ID NO: 696.

100. T g antibody of claim 82, wherein the light chain variable region comprises a CDR2
havingana A 0 acid sequence selected from the group consisting of SEQ ID NO: 585, SEQ
ID NO: 591, and ¥£Q 1D NO: 605.

101. The antibod &f claim 82, wherein the light chain variable region comprises a CDR3
having an amino acid sed lence selected from the group consisting of SEQ ID NO: 587 and

SEQ ID NO: 594,

102. Theisolated antibody of claims 82-101, wherein the antibody binds to a CD38-

positive cell with an ECs value of lhthan about 100 nM.

X

\

103.  Theisolated antibody of any of ims 82-101, wherein the antibody binds to a CD38-

positive cell with an ECso value of less than a

104. Theisolated antibody of any of claims "x 01, wherein the antibody binds to a CD38-

positive cell with an ECs; value of less than about 38yaM.
Q0

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

positive cell with an ECsg value of less than about 15 nM. ‘
N

%

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

antibody. - ' Y
N
107. The isolated antibody of any of claims 82-106, wherein the anti 3‘&;_ is a humanized

antibody.

108. Theisolated antibody of any of claims 82-105, wherein the antibody.is

109. The isolated antibody of any of claims 82-107, wherein the antibody compr

human IgG1 constant region.

110. Theisolated antibody of claim 109, wherein the human IgG1 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.
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111. The isolated antibody of any of claims 82-107, wherein the antibody comprises a

hgnan 1gG4 constant region.

112. he isolated antibody of claim 111, wherein the human IgG4 constant regioh
compris @ proline at position 228 according to the EU numbering system, and optionally
further comp¥gses a tyrosine at position 252, a threonine at position 254, and a glutamic acid

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

113. The isolated aWtibody of any of claims 82-112, fused to attenuated interferon alpha-
2b having the amino acichgequence of SEQ ID NO: 649 or SEQ ID NO: 651.

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

sequence of SEQ ID NO: 9.

115.  The isolated antibody of clai13, wherein the antibody comprises the amino acid

\i..

sequence of SEQ ID NO: 10. R

sequence of SEQ 1D NO: 652,

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

sequence of SEQ ID NO: 653. N

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

sequence of SEQ ID NO: 654, BN

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

120. The isolated antibody of claim 113, wherein the antibody comprisese amino acid

sequence of SEQ ID NO: 655.

sequence of SEQ ID NO: 656.

121.. The isolated antibody of claim 113, wherein the antibody comprises the am

sequence of SEQ ID NO: 657.

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

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

seyuence of SEQ ID NO: 694.

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

compriseXg kappa light chain variable region.

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

comprises a lamb¥a light chain variable region.

126. A compositio, omprising the antibody of any of claims 82-125 and a

pharmaceutically acceptaije carrier,

127.  Anisolated polynucl'de encoding the antibody of any of claims 82-125.

128. Theisolated polynucleotidf claim 127, wherein the polynucleotide comprises the
nucleic acid sequence of SEQ ID NO: \’*‘% and optionally further comprises the nucleic acid

R
sequence of SEQ ID NO: 688. A

129. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the
\
nucleic acid sequence of SEQ ID NO: 679, and opnally further comprises the nucleic acid

sequence of SEQ ID NO: 688.

sequence of SEQ ID NO: 688.
N\

131. The isolated polynucleotide of claim 127, wherein the ”R; eotide comprises the

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

sequence of SEQ ID NO: 688.

132. Theisolated polynucleotide of claim 127, wherein the polynucleotide cotgprises the
nucleic acid sequence of SEQ ID NO: 684, and optionally further comprises the nucl§jc acid

sequence of SEQ 1D 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 N\

- sequence of SEQ ID NO: 689. ‘ AN
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34. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the

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

138. The isolated polynucieotide of claim’y
nucleic acid sequence of SEQ ID NO: 685, and ionally further comprises the nucleic acid
N

sequence of SEQ 1D NO: 693.

her comprises the nucleic acid

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

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

sequégce of SEQ ID NO: 693.

144, : wgctor, cdmprising the polynucleotide of any of claims 127-143,

145. A tran¥prmed cell, comprising the vector of claim 144.

146. Atransformdgd cell that expresses the antibody of any of claims 82-125. -
147. The transforme¥ cell of claim 146, wherein the cell is a mammalian cell.

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

Ovary cell.

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

ho
X
5

150.  The transformed cell of claim 146, wherein the cell is an insect cell.

151.  Akit, comprising the antibody of any¥f claims 113-123 and instructions for using the

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

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

152.  Akit, comprising the antibody of any of claims \ 3-123 and instructions for using the

antibody in a method for inducing apoptosis in a tumor cé'xpressing CD38 and a receptor
Kg.
for interferon alpha-2b on its surface. \‘
N\
153. A kit, comprising the antibody of any of claims 113-123 andypstructions for using the
lexpress CD38 and a

i

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

antibody in a method for treating a tumor comprising tumor cells w

comprising a pharmaceutically acceptable carrier.

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

_ 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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Ww157. The method of claim 156, wherein the antibody is comprised in a composition

cogprising a pharmaceutically acceptable carrier.

158. §Jhe method of claim 157, wherein the composition further comprises one or more

pharmacé wtically acceptable excipients.

159. The m&hod of claim 156, wherein administering comprises intravenously
administering.

160. The method of¥glaim 156, wherein the subject is a non-human primate.

161. The method of clai160, wherein the non-human primate is a Cynomolgus monkey.

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

163. The method of claim 156, herein the tumor is a B-cell lymphoma, multiple
myeloma, non-Hodgkin’s lymphoma, <=x onic myelogenous leukemia, chronic lymphocytic

leukemia or acute myelogenous leukemia®,

164. A method for detecting CD38in a tiss ample isolated from a subject, comprising
%
contacting the antibody of any of claims 82—112 ih a tissue sample isolated from a subject

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

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

N\

is suspected of having CD38-positive tumor cells. X

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

multiple myeloma cell, a non-Hodgkin’s lymphoma cell, a chronic mgenous leukemia
cell, a chronic lymphocytic leukemia cell, or an acute myelogenous leuka cell.

167. The method of claim 164, further comprising isolating the tissue sam

subject.
168. The method of any of claims 164-167, wherein the subject is a non-human p
169. The method of claim 168, wherein the non-human primate is a Cynomolgus mon

170.  The method of any of claims 164-167, wherein the subject is a human being.

\\\
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71. Anisolated antibody which binds specifically to CD38, comprising a heavy chain

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

figim 171, wherein the heavy chain variable region

comprises the amino acid sequence;SEQ ID NO: 731.
%

the amino acid sequence of SEQ 1D NO: 93.

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

the amino acid sequence of SEQ ID NO: 660.

182. Theisolated antibody of claim 171, wherein the light chain variable region comp®gses

the amino acid sequence of SEQ 1D NO: 661.

183.  Theisolated 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

R 2Mino acid sequence of SEQ ID NO: 663.

he isolated antibody of claim 171, wherein the light chain variable region comprises

the amin&gcid seqUence of SEQ ID NO: 700.

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

the amino acid s Wuence of SEQ ID NO: 701.

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

comprises a CDR1 having¥he amino acid sequence of SEQ ID NO: 697.

188. The isolated antibod claim 171, wherein the heavy chain variable region

%
N %

comprises a CDR2 having an amin

ID NO: 698 and SEQ ID NO: 737.

acid sequence selected from the group consisting of SEQ

&,

189. ' The isolated antibody of claim "‘I herein the heavy chain variable region

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

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

a CDR3 having an amino acid sequence selected from the group consisting of 5§

237, SEQID NO: 321, and SEQ ID NO: 324
binds to a CD38-positive cell with an ECsg value of less than about 100 nM.
194. The isolated antibody of any of claims 171-192, 363, or 364, wherein the antibody

. binds to a CD38-positive cell with an ECsg 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

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

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

binds to ; D38-positive cell with an ECxg value of less than about 10 nM.

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

a monoclonal antigody.

198. Theisolated a body of any of claims 171-197, 363, or 364, wherein the antibody is

a fully human antibody.

199. The isolated antibod‘any of claims 171-196, 363, or 364, wherein the antibody is
a FAD. )

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

¥

comprises a human IgG1 constant regio

B,

201. The isolated antibody of claim 200, wherein the human igGl constant region

R

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

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

202. The isolated antibody of any of claims 171- 198 \~ ,or 364, wherein the antlbody

comprises a human IgG4 constant region. x@
R
\\

203. The isolated antibody of claim 202, wherein the human l'4 constant region

N
comprises a proline at position 228 according to the EU numbering§tem and optionally
further comprises a tyrosine at position 252, a threonine at position 25 xand a glutamic acid

A

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

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

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

205, Theisolated antibody of claim 204, wherein the antibody comprises the amino j

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. | AN
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07. - Theisolated antibody of claim 204, wherein the antibody comprises the amino acid

sayuence of SEQ ID NO: 652.

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

sequence¥gf SEQ 1D NO: 653.

209. Theisd igted antibody of claim 204, wherein the antibody comprises the amino acid

sequence of SEQ Q NO: 654.

210. Theisolated ar§jbody of claim 204, wherein the antibody comprises the amino acid

sequence of SEQ ID NO: 6§5.

211. Theisolated "“&.,;L claim 204, wherein the antibody comprises the amino acid

213. The isolated antibody of claim 204, wein the antibody comprises the amino acid

sequence of SEQ ID NO: 658. “\

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

sequence of SEQ ID NO: 694,

A

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

variable region comprises a kappa light chain variable region. S.,,;
R

R
216. The isolated antibody of any of claims 171-214, 363, or 364, rein the light chain

364.

219. The isolated polynucleotide of claim 218, wherein the polynucleotide comprises the ¥
nucleic acid sequence of SEQ ID NO: 695, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: 669. AN
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20. The isolated polynucleotide of claim 218, wherein the polynucleotide comprises the

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

221. he isolated polynucleotide of claim 218, wherein the polynucleotide comprises the
nucleic acl sequence of SEQ ID NO: 732, and optionally further comprises the nucleic acid

sequence of 3Q 1D NO: 702.

222. The isolat®g polynucleotide of claim 218, wherein the polynucleotide comprises the
nucleic acid sequenc of SEQ 1D NO: 733, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: %02.

223. Theisolated po!ynuctide of claim 218, wherein the polynucleotide comprises the

nucieic acid sequence of SEQ 10: 734, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: 702.

224,  The isolated polynucleotide of im 218, wherein the polynucleotide comprises the

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

sequence of SEQ ID NO: 702. X

X

%
225. The isolated polynucleotide of claim 218, wein the polynucleotide comprises the

\\

sequence of SEQ ID NO: 703. %

X

nucleic acid sequence of SEQ 1D NO: 732, and optionarther comprises the nucleic acid

226. The isolated polynucleotide of claim 218, wherein the pilynucleotide comprises the
“nucleic acid sequence of SEQ ID NO: 733, and optionally further ﬂ\ prises the nucleic acid

sequence of SEQ ID NO: 703.
®

\ |
227. The isolated polynucleotide of claim 218, wherein the polynucleo comprises the

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

sequence of SEQ ID NO: 703.

AN
228. The isolated polynucleotide of claim 218, wherein the polynucleotide compri \ the

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

sequence of SEQ ID NO: 703.
~229.  Avector, comprising the polynucleotide of claim 218-228.
230. Atransformed cell, comprising the vector of claim 229.
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231. Atransformed cell that expresses the antibody of any of claims 171-216, 363, or 364.
23 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 cell.¥,
234. The traRgformed cell of claim 231, wherein the cell is a yeast cell.
235. The transfoMgaed cell of claim 231, wherein the cell is an insect cell.

236.  Akit, comprisin he antibody of any of claims 204-214 and instructions for using the

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

receptor for interferon alp on its surface,
%

237.  Akit, comprising the antib of any of claims 204-214 and instructions for using the

antibody in a method for inducing aposis in a tumor cell expressing CD38 and a receptor

for interferon alpha-2b on its surface.

238.  Akit, comprising the antibody of any ok claims 204-214 and instructions for using the

\
antibody in a method for treating a tumor comp'

R

tumor cells which express CD38 and a

oa

receptor for interferon alpha-2b on their surface in

a8}

subject in need thereof, and optionally

T8,

comprising a pharmaceutically acceptable carrier.

h

_ X . .
239.  Akit, comprising the antibody of any of claims 171—2363, ot 364, and instructions
N

for using the antibody in a method for detecting CD38 in a tissuampie 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 8 and a

receptor for interferon alpha-2b on their surface, the method comprising adm ering 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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44, The method of claim 241, wherein administering comprises intravenously

- adginistering.

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

246. Thé method of claim 245, wherein the non-human primate is a Cynomolgus monkey.

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

248.  The method\gf claim 241, wherein the tumor is a B-cell lymphoma, multiple
myeloma, non-Hodgkir¥s lymphoma, chronic myelogenous leukemia, chronic lymphocytic

leukemia or acute myelogdgous leukemia.

249, A method for _ D38 in a tissue sample isolated from a subject, comprising

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

from a subject to form an antibody-C 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

p
FS“&

is suspected of having CD38-positive tumor cell

251. The method of claim 250, wherein the tumols comprise a B-cell lymphoma cell, a
multiple myeloma cell, a non-Hodgkin’s lymphoma cell,\hronic myelogenous leukemia

cell, a chronic lymphocytic leukemia cell, or an acute myelo ous leukemia cell.

’5.
252. The method of claim 249, further comprising isolating thé Lssue sample from the

"Z

subject. ‘
\

253. The method of any of claims 248-252, wherein the subject is a nhuman primate.
\ _

254, The method of claim 253, wherein the non-human primate is a Cyno

255. The method of any of claims 249-252, wherein the subjectisa huma‘n be

N
%

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

the amino acid sequence of SEQ 1D 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
nigleic acid sequence of SEQ ID NO: 667, and optionally further comprises the nucleic acid

sequégce of SEQ ID NO: 702.

259,  ThW isolated polynucleotide of claim 43, wherein the polynuclecotide comprises the
nucleic acid s§guence of SEQ ID NO: 667, and optionally further comprises the nucleic acid

sequence of SEQ¥D NO: 703.

260. The isolated alWtibody of claim 82, wherein the heavy chain variable region comprises

the amino acid sequencedpf SEQ ID NO: 720.

261. Theisolated antibodfclaim 82, wherein the heavy chain variable region comprises

the amino acid sequence of SEQY¥D NO: 721.

262. The isolated antibody of claink82, wherein the heavy chain variable region comprises

the amino acid sequence of SEQ ID NO: S

A

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

the amino acid sequence of SEQ ID NO: 723.

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

the amino acid sequence of SEQ ID NO:739. AN

265. The isolated antibody of claim 82, wherein the heahain variable region comprises
AN

the amino acid sequence of SEQ ID NO: 740. N

¥

266. The isolated antibody of claim 82, wherein the heavy chain vh

the amino acid sequence of SEQ ID NO: 741.

267. The isolated antibody of claim 82, wherein the heavy chain variabl ion comprises

the amino acid sequence of SEQ ID NO: 742,

268. The isolated antibody of claim 82, wherein the light chain variable region . rises

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 1D NO: 705.
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270. The isolated antibody of claim 82, wherein the light chain variable region comprises

tMg amino acid sequence of SEQ ID NO: 706.

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

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

272.  The isO&gted antibody of claim 82, wherein the light chain variable region comprises

the amino acid sequence of SEQ 1D NO: 708.

273. Theisolated af¥ibody of claim 82, wherein the light chain variable region comprises

the amino acid sequence & SEQ ID NO: 709.

274,  Theisolated antibod claim 82, wherein the light chain variable region comprises

%

the amino acid sequence of SEQ g NO: 710.

275. The isolated antibody of claim2, wherein the light chain variable region comprises

the amino acid sequence of SEQ ID NO: \\

276. The isolated polynucleotide of claim 13y,

A
nucleic acid sequence of SEQ ID NO: 685, and \- nally further comprises the nucleic acid

wherein the polynucleotide comprises the

sequence of SEQID NO: 713.

Ry

\
277. Theisolated polynucleotide of claim 127, wherei\he polynucleotide comprises the
R

nucleic acid sequence of SEQ ID NO: 685, and optionally furtr comprises the nucleic acid
sequence of SEQ ID NO: 714. N

%

N
278. The isolated polynucleotide of claim 127, wherein the polyndgleotide comprises the
nucleic acid sequence of SEQ ID NO: 685, and optionally further compri the nucleic acid

sequence of SEQ ID NO: 715. X

279. The isolated polynucleotide of claim 127, wherein the polynucleotide ¢
nucleic acid sequence of SEQ ID NO: 685, and optionally further comprises the nu §jc acid

sequence of SEQ ID NO: 716. \

280. 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: 717. AN
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281. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nigleic acid sequence of SEQ ID NO: 685, and optionally further comprises the nucleic acid

sequégce of SEQ ID NO: 718.

282, N isolated polynucleotide of claim 127, wherein the polynucleotide comprises the

nucleic acid s§guence of SEQ ID NO: 685, and optionally further comprises the nucleic acid

sequence of SECD NO: 719.

283. The isolated pylynucleotide 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: 688%,
284. The isolated polynucleoth e of claim 127, wherein the polynucleotide comprises the

nucleic acid sequence of SEQ ID

sequence of SEQ ID NO: 688.

285. The isolated polynucleotide of clai 7, wherein the polynucleotide comprises the

nucleic acid sequence of SEQ ID NO: 726, and onally further comprises the nucleic acid
sequence of SEQ ID NO: 688, AN

\
286. The isolated polynucleotide of claim 127, whe\ the polynucleotide comprises the

nucleic acid sequence of SEQ 1D NO: 727, and optionally
sequence of SEQ ID NO: 688.

%
 d

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

sequence of SEQ ID NO: 688.

289. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises
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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90. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the
leic acid sequence of SEQ ID NO: 746, and optionally further comprises the nucleic acid

sequeygce of SEQ ID NO: 688.

291.
nucleic acid sdguence of SEQ ID NO: 687, and optionally further comprises the nucleic acid

sequence of SEC¥D NO: 712.

292. The isolated pglynucleotide of claim 127, wherein the polynucleotide comprises the
nucleic acid sequence of{EQ ID NO: 687, and optionally further comprises the nucleic acid

sequence of SEQ 1D NO: 7134,

293. Theisolated poiynudeoe of claim 127, wherein the polynucleotide comprises the

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

%

sequence of SEQ ID NO: 714.

sequence of SEQ ID NO: 717.

297. The isolated polynucleotide of claim 127, wherein the polynucleotide prises the
nucleic acid sequence of SEQ ID NO: 687, and optionally further comprises the nt

sequence of SEQ ID NO: 718.

298. 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 x

sequence of SEQ ID NO: 719.
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99. Theisolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nigleic acid sequence of SEQ ID NO: 724, and optionally further comprises the nucleic acid

sequégce of SEQ ID NO: 712.

300. isolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nucleic acid S\guence of SEQ ID NO: 725, and optionally further comprises the nucleic acid

sequence of 0'7,,! NO: 712.

301. Theisolated P Rlvnucleotide of claim 127, wherein the polynucleotide comprises the
nucleic acid sequence o ID NO: 726, and optionally further comprises the nucleic acid

sequence of SEQ ID NO:

302. Theisolated polynucleot e of claim 127, wherein the polynucleotide comprises the

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

»\,

sequence of SEQ ID NO: 712.

303. Theisolated polynucleotide of claim¥27, wherein the polynucleotide comprises the

\s
nucleic acid sequence of SEQ ID NO: 743, and o% tsonally further comprises the nucleic acid

sequence of SEQ ID NO: 712. AN

304. Theisolated polynucleotide of claim 127, whe the polynucleotide comprises the
hucleic acid sequence of SEQ ID NO: 744, and optionally fer comprises the nucleic acid
sequence of SEQ ID NO: 713, %

305. Theisolated polynucleotide of claim 127, wherein the poicleotide comprises the

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

y

sequence of SEQ ID NO: 712,

306. Theisolated polynucleotide of claim 127, wherein the polynucleotide prises the

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

sequence of SEQ ID NO: 712,

307. The isolated polynucleotide of claim 127, wherein the polynuclectide comprise
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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N308. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the
leic acid sequence of SEQ ID NO: 725, and optionally further comprises the nucleic acid

sequegce of SEQ ID NO: 713.

Nisolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nucleic acid s&guence of SEQ ID NO: 726, and optionally further comprises the nucleic acid

sequence of SEQ¥D NO: 713.

310. The isolated pglynucleotide 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: 713%

311. The isolated polynucleoti§e of claim 127, wherein the polynucleotide comprises the
nucleic acid sequence of SEQ ID N;&43, and optionally further comprises the nucleic acid

\Y
sequence of SEQ ID NO: 713. \\

312. The isolated polynucleotide of clai
nucleic acid sequence of SEQ ID NO: 744, and ionally further comprises the nucleic acid

sequence of SEQ ID NO: 713. '\

seguence of SEQ 1D NO: 713.

314. Theisolated polynucleotide of claim 127, wherein the \ clectide comprises the
nucleic acid sequence of SEQ ID NO: 746, and optionally further comes the nucleic acid

sequence of SEQ ID NO: 713.
. X ‘:s&
315. The isolated polynucleotide of claim 127, wherein the polynucleotide @pmprises the

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

sequence of SEQID NG: 714,

316. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises
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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17. Theisolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nigleic acid séquence of SEQ ID NO: 726, and optionally further comprises the nucleic acid

sequdgce of SEQ ID NO: 714.

318. T isolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nucleic acid \guence of SEQ ID NO: 727, and optionally further comprises the nucleic acid

sequence of SEOND NO: 714.

319. The isolated Plynucleotide of claim 127, wherein the polynucleotide comprises the
nucleic acid sequence ofQEQ ID NO: 743, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: 712

320. Theisolated polynucieo e of claim 127, wherein the polynucleotide comprises the

nucleic acid sequence of SEQ ID x 44, and optionally further comprises the nucleic acid
%

sequence of SEQ |D NO: 714.

321. The isolated polynucleotide of claim27,ywherein the polynucleotide comprises the
nucleic acid sequence of SEQ ID NO: 745, and ionauy further comprises the nucleic acid

sequence of SEQ ID NO: 714,

322. The isolated polynucleotide of claim 127, whe\‘\ he polynucleotide comprises the

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

sequence of SEQ ID NO: 714. Y

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

AN

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

sequence of SEQ ID NO: 715.

324. The isolated polynucleotide of claim 127, wherein the polynucleotide pmprises the

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

sequence of SEQ ID NO: 715.

325. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises
nucleic acid sequence of SEQID 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
nBgleic acid sequence of SEQ ID NO: 727, and optionally further comprises the nucleic acid

sequéigce of SEQ ID NO: 715.

327. % isolated polynucleotide of claim 127, wherein the polynucleotide comprises the

nucleic acid S{guence of SEQ ID NO: 743, and optionally further comprises the nucleic acid

sequence of SEQ§D NO: 715.

328. Theisolated P lynucleotide of claim 127, wherein the polynucleotide comprises the
nucleic acid sequence ID NO: 744, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: 715%

329. The isolated polynucleotige of claim 127, wherein the polynucleotide comprises the
nucleic acid sequence of SEQ ID NO%/45, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: 715.

330. The isolated polynucleotide of claim7, wherein the polynucleotide comprises the
nucleic acid sequence of SEQ ID NO: 746, and onally further comprises the nucléic acid

sequence of SEQ ID NO: 715. \\

331. Theisolated polynucleotide of claim 127, wherdig the polynucleotide comprises the
nucleic acid sequence of SEQ ID NO: 724, and optionally fuer comprises the nucleic acid
\\

sequence of SEQ ID NO: 716. %

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

sequence of SEQ ID NO: 716.

334. The isolated polynucleotide of claim 127, wherein the polynucieotide comprises
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 polynucieotide of claim 127, wherein the polynucleotide comprises the
n¥gleic acid sequence of SEQ ID NO: 743, and optionally further comprises the nucleic acid

sequéagce of SEQ ID NO: 716.

336. Thyisolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nucleic acid s§guence of SEQ ID NO: 744, and optionally further comprises the nucleic acid

sequence of SEQYD NO: 716.

337. Theisolated o Rlvnucleotide of claim 127, wherein the polynucleotide comprises the
hucleic acid sequence ofQEQ ID NO: 745, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: 7164,

338. Theisolated polynucleotige of claim 127, wherein the polynuclectide comprises the

nucleic acid sequence of SEQ ID * 46, and optionally further comprises the nucleic acid

N
®,

sequence of SEQ 1D NO: 716.

el

339. The isolated polynucleotide of claim¥27, wherein the polynucleotide comprises the

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

N
sequence of SEQ ID NO: 717. AN
AN

N
340. Theisolated polynucleotide of claim 127, wher'he polynucleotide comprises the
nucleic acid sequence of SEQ ID NO: 725, and optionally fer comprises the nucleic acid

sequence of SEQ ID NO: 717. N\

341. The isolated polynucleotide of claim 127, wherein the po'l~cleotide comprises the
nucleic acid sequence of SEQ ID NO: 726, and optionally further comes the nucleic acid
N

sequence of SEQ ID'NO: 717.

342. The isolated polynucleotide of claim 127, wherein the polynucleotide 8gmprises the

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

sequence of SEQID NO: 717.

343. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises
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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W344. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nWgleic acid sequence of SEQ ID NO: 744, and optionally further comprises the nucleic acid

sequidgce of SEQ ID NO: 717.

345,  THY isolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nucleic acid sgguence of SEQ ID NO: 745, and optionally further comprises the nucleic acid

sequence of SECND NO: 717.

346. Theisolated pglynucleotide of claim 127, wherein the polynucleotide comprises the
nucleic acid sequence ofRgEQ ID NO: 746, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: 714,

347. Theisolated poiynudeoe of claim 127, wherein the polynucleotide comprises the

nucleic acid sequence of SEQ ID N24, and optionally further comprises the nucleic acid

sequence of SEQ ID NO: 718.

348. The isolated polynucleotide of clai7, wherein the polynucleotide comprises the

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

sequence of SEQ ID NO: 718.

349. Theisolated polynucleotide of claim 127, whe'\ the polynucleotide comprises the

nucleic acid sequence of SEQ ID NO: 726, and optionally{ er comprises the nucleic acid
sequence of SEQ ID NO: 718.

350. The isolated polynucleotide of claim 127, wherein the \\.%_ cleotide comprises the

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

R

sequence of SEQ ID NO: 718.

351. The isolated polynucleotide of claim 127, wherein the polynucleotide @gmprises the
nucleic acid sequence of SEQ ID NO: 743, and optionally further comprises the
sequence of SEQ ID NO: 718.

352. Theisolated polynucleotide of claim 127, wherein the polynucieotide comprise
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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353. The isolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nigleic acid sequence of SEQ ID NO: 745, and optionally further comprises the nucleic acid

sequdce of SEQ ID NO: 718.

e of claim 127, wherein the polynucleotide comprises the

nucleic acid sequence of SEQID 25, and optionally further comprises the nucleic acid

nucleic acid sequence of SEQ ID NO: 744, and optionally further comprises the
sequence of SEQ,ID NO: 719. |

sequence of SEQ ID NO: 719.
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362. Theisolated polynucleotide of claim 127, wherein the polynucleotide comprises the
nileic acid sequence of SEQ ID NO: 746, and optionally further comprises the nucleic acid

sequigce of SEQ ID NO: 719.




