
CLAIMS / 
1. An antibody binding to human CD38 encoded by / 

(i) human light chain and human heavy chain nucleic acids comprising nucleotid^ 

sequences in their variable regions as set forth in SEQ ID No:1 and SEQ ID No:6, resjrectively; 

(ii) human light chain and human heavy chain nucleic acids comprising nucleotide 

sequences in their variable regions as set forth in SEQ ID No:11 and SEQ ID Non6, respectively; 

or / 
(iii) human light chain and human heavy chain nucleic acids comprising nucleotide 

sequences in their variable regions as set forth in SEQ ID No:21 and SBQ ID No:26, respectively. 

2. An antibody binding to human CD38, comprising human light cfynn and human heavy variable 
regions, wherein the light chain variable region comprises a VL QDR1 having the sequence as set 

forth in SEQ ID No:3, a VL CDR2 having the sequence as se^orth in SEQ ID No:4 and a VL CDR3 

having the sequence as set forth in SEQ ID No:5, and theJrfeavy chain variable region comprises a 
VH CDR1 having the sequence as set forth in SEQ ID M^:8, a VH CDR2 having the sequence as 

set forth in SEQ ID No:9 and a VH CDR3 having the sequence as set forth in SEQ ID No:10. 

3. An antibody according to claim 2, comprising VL region having the amino acid sequence as set 

forth in SEQ ID No:2. / 

4. An antibody according to claim 2, comprising a VL region having at least about 90%, such as at 

least about 95% amino acid sequenoe identity to the sequence as set forth in SEQ ID No:2. 

5. An antibody according to clajm 2, binding to human CD38, comprising a VH region having the 

amino acid sequence as seyrorth in SEQ ID No:7. 

6. An antibody accordiag to claim 2, comprising a VH region having at least about 90%, such as at 

least about 95% amjno acid sequence identity to the sequence as set forth in SEQ ID No:7. 

7. An antibodyeccording to claim 2, comprising a VH region having 1-5, such as 1-3 amino acid 

substitutional deletions or additions compared to the sequence as set forth in SEQ ID No:7. 

8. An antibody binding to human CD38, comprising a VL region as defined in claim 3 and a VH 

region as defined in claim 5. 
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9. An antibody binding to human CD38, comprising human light chain and human heavy variable 

regions, wherein the light chain variable region comprises a Vu CDR1 having the sequencers set 

forth in SEQ ID No:13, a Vu CDR2 having the sequence as set forth in SEQ ID No:14 and4 VL 

CDR3 having the sequence as set forth in SEQ ID No:15, and the heavy chain variablpregion 

comprises a VH CDR1 having the sequence as set forth in SEQ ID No:18, a VH CDS2 having the 

sequence as set forth in SEQ ID No:19 and a VH CDR3 having the sequence as j^et forth in SEQ 

ID No:20. / 

10. An antibody according to claim 9, comprising a VL region having the^mino acid sequence as 

set forth In SEQ ID No: 12. / 

11. An antibody according to claim 9, comprising a VL region ha^ng at least about 90%, such as at 

least about 95% amino acid sequence identity to the sequeno© according to SEQ ID No:12. 

12. An antibody according to claim 9, comprising a VH region having the amino acid sequence as 

set forth in SEQ ID No:17, / 

13. An antibody according to claim 9, comprising a VH region having at least about 90%, such as at 

least about 95% amino acid sequence identity to the sequence as set forth in SEQ ID No:17. 

14. An antibody according to claim 9, comprising a VH region having 1-5, such as 1-3 amino acid 

substitutions, deletions or additions oompared to the sequence as set forth in SEQ ID No:17. 

15. An antibody binding to humfin CD38, comprising a VL region as defined in claim 10 and a VH 

region as defined in claim 12T 

16. An antibody bindin^to human CD38, comprising human light chain and human heavy variable 
regions, wherein thought chain variable region comprises a VL CDR1 having the sequence as set 
forth in SEQ ID No:23, a VL CDR2 having the sequence as set forth in SEQ ID No:24and a VL 

CDR3 having tne sequence as set forth in SEQ ID No:25, and the heavy chain variable region 

comprises a^H CDR1 having the sequence as set forth in SEQ ID No:28, a VH CDR2 having the 

sequencp3s set forth in SEQ ID No:29 and a VH CDR3 having the sequence as set forth in SEQ 

ID NctfK). 

229 



17. An antibody according to claim 16, comprising a VL region having the amino acid sequencers 

set forth in SEQ ID No:22. / 

18. An antibody according to claim 16, comprising a VL region having at ieast about 9Mb, such as 

at least about 95% amino acid sequence identity to the sequence according to SEQnD No:22. 

19. An antibody according to claim 16, comprising a VH region having the amino acid sequence as 
set forth in SEQ ID No:27. / 

20. An antibody according to claim 16, comprising a VH region havinc^et least about 90%, such as 

at least about 95% amino acid sequence identity to the sequence ̂ cording to SEQ ID No:27. 

21. An antibody according to claim 16, comprising a VH regioor having 1-5, such as 1-3 amino acid 

substitutions, deletions or additions compared to the sequa^ice as set forth in SEQ ID No:27. 

22. An antibody binding to human CD38, comprisingyTVL region as defined in claim 17 and a VH 

region as defined in claim 19. / 

23. An antibody that specifically binds to a Cj^}8 epitope, which epitope is also specifically bound 
by an antibody according to any one of claims 1, 8, 15 and 22. 

24. An antibody that specificall^Dinds to the region SKRNIQFSCKNiYR and the region 
EKVQTLEAWVIHGG of human G^38 (SEQ ID No:31). 

25. An antibody according to^laim 24, which does not bind to a mutant human CD38, wherein the 

serine residue in positior^74 has been substituted with a phenylalanine residue (SEQ ID No:34), 
to the same degree thaKiit binds to human CD38 (SEQ ID No:31). 

26. An antibody according to claim 24, which does not bind to a mutant human CD38, wherein the 

glutamine residue in position 272 has been substituted with an arginine residue (SEQ ID No:33), to 

the same degree that it binds to human CD38 {SEQ ID No:31). 

27. Ararantibody according to any one of claims 25 to 26, wherein said antibody binds to a mutant 

huraran CD38, wherein the threonine residue in position 237 has been substituted with an alanine 

o^sidue (SEQ ID No:32), to the same degree that it binds to human CD38 (SEQ ID No:31). 
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28. An antibody according to claim 24, wherein the antibody possesses the following binding 

characteristics: (i) binds to a mutant human CD38, wherein the serine residue in position^74 has 
been substituted with a phenylalanine residue (SEQ ID No:34), to the same degree tharit binds to 

human CD38 (SEQ ID No:31), (ii) binds to a mutant human CD38, wherein the glutamine residue 

in position 272 has been substituted with an arginine residue (SEQ ID No:33), toine same degree 
that it binds to human CD38 (SEQ ID No:31), and (iii) binds to a mutant humaQTCD38, wherein the 

threonine residue in position 237 has been substituted with an alanine residee (SEQ ID No:32), to 

the same degree that it binds to human CD38 (SEQ ID No:31). / 

29. An antibody according to claim 24, wherein the antibody possesses the following binding 

characteristics: (i) does not bind to a mutant human CD38, whemn the serine residue in position 

274 has been substituted with a phenylalanine residue (SEQ ID No:34), to the same degree that it 

binds to human CD38 (SEQ ID No:31), (ii) does not bind tra mutant human CD38, wherein the 
glutamine residue in position 272 has been substituted ̂ th an arginine residue (SEQ ID No:33), to 

the same degree that it binds to human CD38 (SEQ i^No:31), (iii) binds to a mutant human CD38, 

wherein the threonine residue in position 237 has been substituted with an alanine residue (SEQ 

ID No:32), to the same degree that it binds to human CD38 (SEQ ID No:31). 

30. An antibody according to any of ciaim^-29, which antibody possesses one or more of the 

following characteristics: / 
(i) acts as an antagonist of CD38; 

(Ii) does not induce significjrfnt proliferation of peripheral blood mononuclear cells as 
determined by the meth^a described in Example 18 of the specification; 

(iii) does not induce wnease of significant IL-6 by human monocytes or peripheral blood 

mononuclear cell^es determined by the method described in Example 19 of the 
specification; / 

(iv) does noUnduce release of detectable IFN-y by human T cells or peripheral blood 
mononuclsrar cells as determined by the method described in Example 20 of the 

specifi^tion; 

(v) internalized by CD38 expressing cells; such as internalized by CHO-CD38 cells within 
5 Jo 15 minutes at 37°C by the method as described in Example 12 of the specification; 

/y'\) induces ADCC; such as with an EC50 value of below 15 ng/ml, such as below 10 ng/ml 

/ in Daudi-luc cells and with an EC50 value of below 75 ng/ml, such as below 50 ng/ml, 30 
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ng/ml or 10 ng/ml in MM cells as determined by the method described in example 5 of ine 
specification; / 

(vii) induces CDC in the presence of complement; such as with an EC50 value of below 5 

Jjg/ml, such as below 1 |jg/ml in daudi-luc or CD38-CHO cells by the method described in 
Example 6 of the specification; / 

(viii) inhibits the synthesis of cGDPR; / 

(ix) inhibits the synthesis of cADPR; / 

(x) binds to human CD38 with an affinity (KD) of below 10"8 M, suchifs in the range of from 
10"8 M to - 10"11 M, for example in the range of from 7 x 10"9 M iy- 10"1D M, as determined 

by surface plasmon resonance as described in Example 20 ofrme specification. 

31. An antibody according to claim 30, which inhibits the syntheses of cGDPR by at least 25%, 

such as at least 30% after 90 minutes at a concentration of ^pg/ml as determined by 

spectophotometric method described in Example 24 of th^pecification. 

32. An antibody according to claim 31, which inhibit^he synthesis of cGDPR by at least 30%, after 

90 minutes at a concentration of 3 pg/ml as deteranned by spectophotometric method described in 

Example 24 of the specification. / 

33. An antibody according to claim 30, which inhibits the synthesis of cADPR by at least 25%, such 

as at least 30% after 90 minutes at a concentration of 3 pg/ml as determined by the HPLC method 

described in Munshi et al., J. Biol. G|f<em. 275. 21566-21571 (2000). 

34. An antibody according to a/y one of claims 23 to 33, which is a human monoclonal antibody. 

35. An antibody accordin/to any one of claims 1 to 34, characterized in that it is a full length lgG1, 
lgG2, lgG3, lgG4, Ig^gA, IgE, or IgM antibody. 

36. An antibody according to claim 35, characterized in that it is a fuil-length lgG1 antibody, 
preferably an JgGl.x antibody. 

37. An antibody according to claim 35, characterized in that it is a full-length IgM antibody, 
preferffbly an IgM.K antibody. 
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38. An antibody according to any one of claims 1 to 37, wherein the antibody is glycosylated inyfi 
eukaryotic cell. / 

39. An antibody according to any one of claims 1 to 38, which is an antibody fragment^? a single 
chain antibody. / 

40. An antibody according to any one of claims 1 to 39, further comprising a chelator linker for 

attaching a radioisotope. / 

41. An antibody according to any one of claims 1 to 40, which is in a substantially isolated form. 

42. An isolated nucleic acid encoding an antibody according to a^y one of claims 1 to 41. 

43. An expression vector comprising a nucleic acid sequence encoding an antibody according to 
any one of claims 1 to 41. / 

44. An expression vector according to claim 43, comprising 
(i) a VL nucleotide sequence of SEQ IDNo:1, / 

(ii) a VH nucleotide sequence of SEQ ID No:^ 

(iii) a VL nucleotide sequence of SEQ ID N^;1 and a VH nucleotide sequence of SEQ ID No:6; 

(iv) a VL nucleotide sequence of SEQ l^Jo:11; 
(v) a VH nucleotide sequence of SEC^D No:16; 

(vi) a VL nucleotide sequence of S2Q ID No:11 and a VH nucleotide sequence of SEQ ID No:16; 
(vii) a VL nucleotide sequence o^EQ ID No:21; 

(viii) a VH nucleotide sequence of SEQ ID No:26; or 

(ix) a VL nucleotide sequence of SEQ ID No:21 and a VH nucleotide sequence of SEQ ID No:26. 

45. An expression vector according to claim 43 or 44, further comprising a nucleotide sequence 

encoding the conslant region of a light chain, a heavy chain or both light and heavy chains of a 

human antibod/ 

46. An exj/ession vector according to claim 45, wherein the nucleotide sequence encoding the 

constant region of a light chain, a heavy chain or both light and heavy chains of a human antibody 

encodes an lgG1 antibody. 
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47. A hybridoma which produces a human monoclonal anti-CD38 antibody encoded by humamight 

chain and human heavy chain nucleic acids comprising / 

(i) human light chain and human heavy chain nucleic acids comprising nucleotid^ 
sequences in their variable regions as set forth in SEQ ID No:l and SEQ ID No:6, respectively; 

(ii) human light chain and human heavy chain nucleic acids comprising nucleotide 

sequences in their variable regions as set forth in SEQ ID No:11 and SEQ ID Non6, respectively; 
(iii) human light chain and human heavy chain nucleic acids comprising nucleotide 

sequences in their variable regions as set forth in SEQ ID No:21 and SEQ JO No:26. 

48. A hybridoma which produces a human monoclonal anti-CD38 antio°dy having human heavy 
chain and light chain variable regions which comprise / 

(i) the human light chain variable amino acid sequence asset forth in SEQ ID No:2, and the 

human heavy chain variable amino sequence as set forth in 9EQ ID No:7; 

(ii) the human light chain variable amino acid sequence as set forth in SEQ ID No:12, and 
the human heavy chain variable amino sequence as sejTOrth in SEQ ID No:17; 

(iii) the human light chain variable amino acic^equence as set forth in SEQ ID No:22, and 

the human heavy chain variable amino sequencers set forth in SEQ ID No:27. 

49. A transfectoma which produces a humaiwionoclonal anti-CD38 antibody encoded by human 
light chain and human heavy chain nuclei^cids comprising 

(i) human light chain and humaaftieavy chain nucleic acids comprising nucleotide 

sequences in their variable regions as set forth in SEQ ID No:1 and SEQ ID No:6, respectively; 

(ii) human light chain and Jrfuman heavy chain nucleic acids comprising nucleotide 
sequences in their variable reajons as set forth in SEQ ID No:11 and SEQ ID No:16, respectively; 

(iii) human light chaic^nd human heavy chain nucleic acids comprising nucleotide 

sequences in their variable regions as set forth in SEQ ID No:21 and SEQ ID No:26, respectively. 

50. A transfectomayvhich produces a human monoclonal anti-CD38 antibody having human heavy 
chain and light cbein variable regions which comprise 

(i) the jjfuman light chain variable amino acid sequence as set forth in SEQ ID No:2, and the 

human hea^y chain variable amino sequence as set forth in SEQ ID No:7; 

(M'the human light chain variable amino acid sequence as set forth in SEQ ID No:12, and 
the human heavy chain variable amino sequence as set forth in SEQ ID No:17; 

/ (iii) the human light chain variable amino acid sequence as set forth in SEQ ID No:22, and 

tpfe human heavy chain variable amino sequence as set forth in SEQ ID No:27. 

234 



51 A eukaryotic or prokaryotic host cell which produces an antibody according to any one 

claims 1 to 41. / 

52. A eukaryotic or prokaryotic host ceil containing an expression vector according teany one of 
claims 43 to 46. / 

53- A transgenic nonhuman animal or plant comprising nucleic acids encoding a human heavy 

chain and a human light chain, wherein the animal or plant produces a detectable amount of an 
antibody according to any one of claims 1 to 41. / 

54. An immunoconjugate comprising an antibody according to arfy one of claims 1 to 41 linked to a 
cytotoxic agent, a radioisotope, or a drug. / 

55. An immunoconjugate comprising an antibody according to any one of claims 1 to 41, wherein 

the antibody is a monomeric IgM antibody linked to ay^ytotoxic agent, a radioisotope, or a drug. 

56. A bispecific or multispecific molecule comprising an antibody according to any one of claims 1 
to 41 and a binding specificity for a human elector cell. 

57- A bispecific or multispecific molecularcomprising an antibody according to any one of claims 1 

to 41 and a binding specificity for CDjf, CD4, CD138, IL-15R, membrane bound or receptor bound 
TNF-cr, a human Fc receptor, or membrane bound or receptor bound 1L-15. 

58. A pharmaceutical compaction comprising an antibody according to any one of claims 1 to 41 

or an immunoconjugate according to claim 54 or 55 and a pharmaceutical^ acceptable carrier. 

59. A pharmaceutical^omposition according to claim 58 comprising one or more further 
therapeutic agenfar 

60. An antibody according to any one of claims 1 to 41, an immunoconjugate according to claim 54 
or 55, a ojrfarmaceuticai composition according to claim 58 or 59, or an expression vector 

according to any one of claims 43 to 46, for use in a method of inhibiting growth and/or proliferation 
of aycell expressing CD38. 
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61. An antibody according to any one of claims 1 to 41, an immunoconjugate according to claisn 54 
or 55, a pharmaceutical composition according to claim 58 or 59, or an expression vector / 

according to any one of claims 43 to 46, for use in a method of treating a disease or disopGer 
involving cells expressing CD38 in a subject. / 

62. An antibody according to any one of claims 1 to 41, an immunoconjugate according to claim 54 

or 55, a pharmaceutical composition according to claim 58 or 59, or an expression vector 

according to any one of claims 43 to 46 for use in a method of preventing disease or disorder 
involving cells expressing CD38 in a subject / 

63. An antibody, immunoconjugate, pharmaceutical composition oraxpression vector for the use in 

a method according to claim 61 or 62, wherein the disease or disorder is rheumatoid arthritis. 

64. An antibody, immunoconjugate, pharmaceutical compaction or expression vector for the use in 

a method according to claim 61 or 62, wherein the disease or disorder is multiple myeloma. 

65. An antibody, immunoconjugate, pharmaceutical composition or expression vector for the use in 

a method according to any one of claims 60 to OA, wherein the method comprises administration of 
one or more further therapeutic agents to th^ubject. 

66. An antibody, immunoconjugate, phymaceutical composition or expression vector for the use in 
a method according to claim 65, wherein the one or more further therapeutic agents are selected 

from a chemotherapeutic agent, ajnanti-inflammatory agent, or an immunosuppressive and/or 
immunomodulatory agent. / 

67. An antibody, immunooonjugate, pharmaceutical composition or expression vector for the use in 
a method according tcyclaim 65, wherein the one or more further therapeutic agents are selected 

from a group consisting of cisplatin, gefitinib, cetuximab, rituximab, bevacizumab, erlotinib, 

bortezomib, thalidomide, pamidronate, zoledronic acid, clodronate, risendronate, ibandronate, 

etidronate, aleoraronate, tiludronate, arsenic trioxide, ienalidomide, filgrastim, pegfilgrastim, 
sargramosth/, suberoylanilide hydroxamic acid, and SCIO-469. 

68. Aiw? vitro method for detecting the presence of CD38 antigen, or a cell expressing CD38, in a 
scrapie comprising: 
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a) contacting the sample with an antibody according to any one of claims 1 to 41 unden 
conditions that allow for formation of a complex between the antibody and CD38; an/S 

b) detecting the formation of a complex. / 

69. A kit for detecting the presence of CD38 antigen, or a cell expressing CD38, in ̂ ample 
comprising an antibody according to any one of claims 1 to 41. 

70. An antibody according to any one of claims 1 to 41 for use in vivo 

cell expressing CD38, comprising: 
a) the administration of the antibody under conditions that alio1 

between the antibody and CD38; and / 

b) detecting the formed complex. / 

71. An anti-idiotypic antibody binding to an antibody according to any one of claims 1 to 22, 36 to 

37 or 39. / 

72. Use of an anti-idiotypic antibody according to deim 71 for detecting the level of an antibody 
according to any one of claims 1 to 22, 36 to 3l£r 39 in a sample. 

73. Use of an anti-idiotypic antibody accoiwig to claim 71 for detecting the level of human 

monoclonal antibody against CD38 in ^sample. 

74. The use of an antibody according to any one of claims 1 to 41, an immunoconjugate according 

to claim 54 or 55, a pharmaceutical composition according to claim 58 or 59, or an expression 

vector according to any one^f claims 43 to 46, in the manufacture of a medicament for use in a 

method of inhibiting grower and/or proliferation of a cell expressing CD38. 

75. The use of an anjfoody according to any one of claims 1 to 41, an immunoconjugate according 

to claim 54 or 55.iTpharmaceutical composition according to claim 58 or 59, or an expression 

vector according to any one of claims 43 to 46, in the manufacture of a medicament for use in a 

method of testing a disease or disorder involving cells expressing CD38 in a subject. 

76. Thsmse of an antibody according to any one of claims 1 to 41, an immunoconjugate according 

to clanm 54 or 55, a pharmaceutical composition according to claim 58 or 59, or an expression 

to deject CD38 antigen, or a 

for formation of a complex 
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vector according to any one of claims 43 to 46 in the manufacture of a medicament for use in ar 

method of preventing a disease or disorder involving cells expressing CD38 in a subject / 

77. The use according to claim 75 or 76, wherein the disease or disorder is rheumatour arthritis. 

78. The use according to claim 75 or 76, wherein the disease or disorder is multiple myeloma. 

79. The use according to any one of claims 74 to 78, wherein the method comprises administration 

of one or more further therapeutic agents to the subject. / 

80. The use according to ciaim 79, wherein the one or more furthe^herapeutic agents are selected 
from a chemotherapeutic agent, an anti-inflammatory agent, or an immunosuppressive and/or 
immunomodulatory agent. / 

81. The use according to claim 79, wherein the one or rarore further therapeutic agents are selected 

from a group consisting of cisplatin, gefitinib, cetuxinw), rituximab, bevacizumab, erlotinib, 

bortezomib, thalidomide, pamidronate, zoledronicicid, clodronate, risendronate, ibandronate, 

etidronate, alendronate, tiludronate, arsenic trio/de, lenalidomide, filgrastim, pegfilgrastim, 

sargramostim, suberoylanilide hydroxamic adfi, and SCIO-469. 

82. The use of an antibody according torany one of claims 1 to 41 in the manufacture of a 

medicament for use in vivo to detecyCD38 antigen, or a cell expressing CD38, in a method 
comprising; / 

a) the administration ofine antibody under conditions that allow for formation of a complex 
between the antibody^ind CD38; and 

b) detecting the framed complex. 
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CLAIMS 

1. A hybridoma which produces a human monoclonal anti-CD38 antibody encoded by 

human light chain and human heavy chain nucleic acids comprising 

(i) human light chain and human heavy chain nucleic acids comprising nucleotide 

sequences in their variable regions as set forth in SEQ ID No:1 and SEQ ID No:6, 

respectively; 

(ii) human light chain and human heavy chain nucleic acids comprising nucleotide 

sequences in their variable regions as set forth in SEQ ID No:11 and SEQ ID No:16, 

respectively; 

(iii) human light chain and human heavy chain nucleic acids comprising nucleotide 

sequences in their variable regions as set forth in SEQ ID No:21 and SEQ ID No:26, 

respectively; or 

(iv) human light chain and human heavy chain nucleic acids comprising nucleotide 

sequences in their variable regions, which are conservative sequence modifications of the 

sequences set forth in (i), (ii) or (iii). 
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