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Figure 1a
Variable Heavy Chain DNA

3076_VHIA (SEQ IDNO: 1):
CAGGTGCAATTGGTTCAGTCTGGCGCGGAAGTGAAAAAACCGGGCAGCAGCGTGAAAGTGAGCTGC
AAAGCCTCCGGAGGCACTTTTTCTTCTAATGCTATTTCTTGGGTGCGCCAAGCCCCTGGGCAGGGTC
TCGAGTGGATGGGCAATATCTGGCCGATTTTTGGCACTGCGAATTACGCGCAGAAGTTTCAGGGCC
GGGTGACCATTACCGCGGATGAAAGCACCAGCACCGCGTATATGGAACTGAGCAGCCTGCGTAGCG
AAGATACGGCCGTGTATTATTGCGCGCGTAATGGTTATCTTGATACTAATACTTATATTGATTATTGG
GGCCAAGGCACCCTGGTGACGGTTAGCTCA '

3078_VH3 (SEQ ID NO: 2):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTGATTATGCTATGTCTTGGGTGCGCCAAGCCCCTGGGAAGE
GTCTCGAGTGGGTGAGCGCTATCCGTTATGATGGTAGCAATACCTATI'ATGCGGATAGCGTGAAAGG
CCG'I'I'l'TACCATTTCACGTGATAATI'CGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGG
AAGATACGGCCGTGTATTATTGCGCGCGTTATTATTCTGGTATTTATCAGCATATTGATTATTGGGGC
CAAGGCACCCTGGTGACGGTTAGCTCA

3081_ VH3 (SEQ ID NO: 3):
CAGGTGCAA'[TGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGA'I'I'TACCT'ITTCTTCTTATGCTCTTCATI'GGGTGCGCCAAGCCCCTGGGAAGGG
TCTC GAGTGGGTGAGCTCTATCTCTGGTCTTGGTAGCACTACCTA'I'I'ATGCGGATAGCGTGAAAGGC
CGTTTI'ACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGA
AGATAC GGCCGTGTATTATTGCGCGCGTTATCATTATGAGTATCATTATTTTTCTTCTGGTTTTGATAA
TTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA :

3085_ VHI1A (SEQ ID NO: 4):
CAGGTGCAATTGGTTCAGAGCGGCGCGGAAGTGAAAAAACCGGGCGCGAGCGTGAAAGTGAGCTG
CAAAGCCTCCGGATATACCTTTACTGGTTATTATATTAATTGGGTCCGCCAAGCCCCTGGGCAGGGT
CTCGAGTGGATGGGCTGGATCTTTCCGAATGGTGGCTCTACGGGTTACGCGCAGAAGTTTCAGGGC
CGGGTGACCATGACCCGTGATACCAGCATTAGCACCGCGTATATGGAACTGAGCAGCCTGCGTAGC
GAAGATACGGCCGTGTATTATTGCGCGCGTGGTAATATTTTTATTTTTGATTATTGGGGCCAAGGCAC
CCTGGTGACGGTTAGCTCA ‘

3086_VH3 (SEQ ID NO: 5):
CAGGTGCAA'I'I'GGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTI'ACTI'CTTATTATATGCATTGGGTGCGCCAAGCCCCTGGGAAGGG
TCTCGAGTGGGTGAGCTATATCGATTCTTCTGGTAGCTCTACCTATTATGCGGATAGCGTGAAAGGC
CGTTTTACCATTTCAC GTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGA
AGATACGGCCGTGTATTATTGCGCGCGTCAGCTTATGCCTTI'TGGTGG"ITAT'ITTGATGTTTGGGGC
CAAGGCACCCTGGTGACGGTTAGCTCA

3087_ VH3 (SEQID NO: 6): :
CAGGTGCAATI'GGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTT TCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGG
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TCTCGAGTGGGTGAGCGGTATCTCTGGTGATCCTAGCAATACCTATTATGCGGATAGCGTGAAAGGC
CGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGA
AGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCC
AAGGCACCCTGGTGACGGTTAGCTCA

3088_ VH3 (SEQ ID NO: 7):
CAGGTGCAATI'GGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTATGAATTGGGTGCGCCAAGCCCCTGGGAAGG
GTCTCGAGTGGGTGAGCGGTATCTCTTCTTGGGGTAGCTCTACCTATTATGCGGATAGCGTGAAAGG
CCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGG
AAGATACGGCCGTGTATTATTGCGCGCGTGAGGATGGTTCTTATATGACTGATTATTITGCTTATIGG
GGCCAAGGCACCCTGGTGACGGTTAGCTCA

3089_ VH2 (SEQ ID NO: 8):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACCTGT
ACCTTTTCCGGATTTAGCCTGTCTTCTGATGGTATGGGTGTGGGTTGGATTCGCCAGCCGCCTGGGA
AAGCCCTCGAGTGGCTGGCTCTTATCGATTGGGATGATGATAAGCGTTATAGCACCAGCCTGAAAAC
GCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAACATGGACCCG
GTGGATACGGCCACCTATTATTGCGCGCGTTTTAATTGGTTTITATCGTCTTGCTTTTGTTAATCCTGAT
GTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3101_ VH2 (SEQ ID NO: 9):
CAGGTGCAATI'GAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACCTGT
ACCTTTTCCGGATTTAGCCTGTCTACTTCTCGTGTTGGTGTGTCTTGGATTCGCCAGCCGCCTGGGA
AAGCCCTCGAGTGGCTGGCTCATATCGATTGGAATGATGATAAGTATTATAGCACCAGCCTGAAAAC
GCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAACATGGACCCG
GTGGATACGGCCACCTATTATTGCGCGCGTGAGGATCGTCTTCTTGGTGGTTATGGTTATGATGTTT
GGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3102_ VH4 (SEQ ID NO: 10):
CAGGTGCAATTGCAAGAAAGTGGTCCGGGCCTGGTGAAACCGGGCGAAACCCTGAGCCTGACCTG
CACCGTTTCCGGAGGCAGCATTTCTGGTAATTATTGGTCTTGGATTCGCCAGGCCCCTGGGAAGGG
TCTCGAGTGGATTGGCGATTATCATGGCTCTACCTATTATAATCCGAGCCTGAAAGGCCGGGTGACC
ATTAGCGTTGATACTTCGAAAAACCAGTTTAGCCTGAAACTGAGCAGCGTGACGGCGGAAGATACGG
CCGTGTATTATTGCGCGCGTGAGCAGTATCATI'GGGGTCTTGCTI'GGACTGGTITTGATAATTGGGG
CCAAGGCACCCTGGTGACGGTTAGCTCA

3127 VHS (SEQ ID NO: 11):

CAGGTGCAATTGGTTCAGAGCGGCGCGGAAGTGAAAAAACCGGGCGAAAGCCTGAAAATTAGCTGC
AAAGGTTCCGGATATTCCTTTTCTACTICTTGGGTTGGTTGGGTGCGCCAGATGCCTGGGAAGGGTC
TCGAGTGGATGGGCATTATCGATCCGGATATTAGCTATACCTCTTATTCTCCGAGCTTTCAGGGCCA
GGTGACCATTAGCGCGGATAAAAGCATTAGCACCGCGTATCTTCAATGGAGCAGCCTGAAAGCGAG
CGATACGGCCATGTATTATTGCGCGCGTTATCTTATGGGTCTTGGTTATGATGTITGGGGCCAAGGC
ACCCTGGTGACGGTTAGCTCA
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3128 VH2 (SEQ ID NO: 12):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACCTGT
ACCTTTTCCGGATTTAGCCTGTCTTCTTCTGGTATGTCTGTGTCTTGGATTCGCCAGCCGCCTGGGA
AAGCCCTCGAGTGGCTGGCTCGTATCTATTCTGATGATTCTAAGTCTTATAGCACCAGCCTGAAAAC
GCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAACATGGACCCG
GTGGATACGGCCACCTATTATTGCGCGCGTGCTGCTCATTGGAATGGTCCTCTTTTTGATGTTTGGG
GCCAAGGCACCCTGGTGACGGTTAGCTCA

3129 VH3 (SEQ ID NO: 13):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTAATTATTCTATGAATTGGGTGCGCCAAGCCCCTGGGAAGGG
TCTCGAGTGGGTGAGCTATATCTATGGTGGTGGTAGCTATACCTATTATGCGGATAGCGTGAAAGGC
CGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGA
AGATACGGCCGTGTATTATTGCGCGCGTCAGGCTGGTATGTATTTITGATGTTTGGGGCCAAGGCACC
CTGGTGACGGTTAGCTCA

3130_VH4 (SEQ ID NO: 14):
CAGGTGCAATTGCAAGAAAGTGGTCCGGGCCTGGTGAAACCGGGCGAAACCCTGAGCCTGACCTG
CACCGTTTCCGGAGGCAGCATTGGTTATTATTGGAATTGGATTCGCCAGGCCCCTGGGAAGGGTCT
CGAGTGGATTGGCCATATCTCTCGTTTTGGCTCTACCAATTATAATCCGAGCCTGAAAGGCCGGGTG
ACCATTAGCGTTGATACTTCGAAAAACCAGTTTAGCCTGAAACTGAGCAGCGTGACGGCGGAAGATA
CGGCCGTGTATTATTGCGCGCGGGAGTATACTGGTAATGATTGGTATCGTCAGCAGGGTCAGCATG
CTGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3131_ VH2 (SEQ ID NO: 15):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACCTGT
ACCTTTTCCGGATTTAGCCTGTCTAATTCTGGTGTTGGTGTGGGTTGGATTCGCCAGCCGCCTGGGA
AAGCCCTCGAGTGGCTGGCTGATATCTATTCTGATACTACTAAGCGTTATAGCACCAGCCTGAAAAC
GCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAACATGGACCCG
GTGGATACGGCCACCTATTATTGCGCGCGTTATGGTGAGGCTTATTTTGATTATTGGGGCCAAGGCA
CCCTGGTGACGGTTAGCTCA

6183_VH3 (SEQ ID NO: 77)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGG
TCTCGAGTGGGTGAGCGGTATTAATATGGAGTCTACTCGTATTTATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA

6184_VH3 (SEQ ID NO: 78)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGG
TCTCGAGTGGGTGAGCGCTATTTCTCATGATGGTAATGTTAAGTATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA
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6185_VH3 (SEQ ID NO: 79)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGG
TCTCGAGTGGGTGAGCGCTATTTCTATGAATGGTGATTATATTTCTTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA

6186_VH3 (SEQ ID NO: 80)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTICTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGG
TCTCGAGTGGGTGAGCGCTATTAATCTTTCTGGTTCTGCTAAGTATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTITGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA

6187_VH3 (SEQ ID NO: 81)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGG
TCTCGAGTGGGTGAGCGCTATTTCTTCTAATGGTGATATTACTTATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA

6188_VH3 (SEQ ID NO: 82)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGG
TCTCGAGTGGGTGAGCGCTATTTCTACTAATGGTTGGCAGACTTATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTITATACTGGTTTTGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA

6189_VH3 (SEQ ID NO: 83)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGG
TCTCGAGTGGGTGAGCGCTATTAATATGATTGGTAATGTTACTAATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA

6190_VH3 (SEQ ID NO: 84)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGE
TCTCGAGTGGGTGAGCTATATTAATCCTAATGGTATGATGACTAATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA
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6192_VH3 (SEQ ID NO: 85)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCOGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGE
TCTCGAGTGGGTGAGCGTTATTTCTCCTGGTGGTGAGGCTAAGTCTTATGCTGATTCTGTTAAGGGT
CGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGA
AGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCC
AAGGCACCCTGGTGACGGTTAGCTCA

6195_VH3 (SEQ ID NO: 86)
CAGGTGCAATTGGTGGAAAGCGGCGGCCGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGE
TCTCGAGTGGGTGAGCGCTATTTCTGGTAATGGTGGTCATACTTATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA

6197 VH3 (SEQ ID NO: 87)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATITACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGG
TCTCGAGTGGGTGAGCGCTATTTCTATGGATGGTGTTTATAAGTATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA

6200_VH3 (SEQ ID NO: 8§)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGE
TCTCGAGTGGGTGAGCGCTATTTCTAATAATGGTAATGTTACTTATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTIGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA

6201_VH3 (SEQ ID NO: 89)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGAAGGE
TCTCGAGTGGGTGAGCGCTATTTCTATGCATGGTGATACTACTTATTATGCTGATTCTGTTAAGGGTC
GTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAA
GATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCCA
AGGCACCCTGGTGACGGTTAGCTCA

6204_VH3 (SEQ ID NO: 90)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTATGAATTGGGTGCGCCAAGCCCCTGGGAAGG
GTCTCGAGTGGGTGAGCCATATTCGTAAGAAGAATACTTCTTATACTACTGAGTATGCTGCTTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCG
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TGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGAGGATGGTTCTTATATGACTGATTATTTTGCTT
ATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6214_VH3 (SEQ ID NO: 91)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTATGAATTGGGTGCGCCAAGCCCCTGGGAAGG
GTCTCGAGTGGGTGAGCAATATTCAGCGTGTTGGTTCTACTTATTATGCTGATTCTGTTAAGGGTCGT
TTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAAGA
TACGGCCGTGTATTATTGCGCGCGTGAGGATGGTTCTTATATGACTGATTATTTTGCTTATTGGGGCC
AAGGCACCCTGGTGACGGTTAGCTCA

3077_VHI1B (SEQ ID NO: 111)
CAGGTGCAATI'GGTTCAGAGCGGCGCGGAAGTGAAAAAACCGGGCGCGAGCGTGAAAGTGAGCTG
CAAAGCCTCCGGATATACCTITACTTCTTATTCTATTAAT!'GGGTCCGCCAAGCCCCTGGGCAGGGT
CTCGAGTGGATGGGCTATATCGATCCGAATCGTGGCAATACGAATTACGCGCAGAAGTTTCAGGGC
CGGGTGACCATGACCCGTGATACCAGCATTAGCACCGCGTATATGGAACTGAGCAGCCTGCGTAGC
GAAGATACGGCCGTGTATTATl’GCGCGCGTGAGTATATTTATTTTATTCATGGTATGCTTGATI'ITTG
GGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3079_VH3 (SEQ ID NO: 112)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCOTCTGAGCT
GCGCGGCCTCCGGATTTACCTTTTCTAATTATGGTATGCATTGGGTGCGCCAAGCCCCTGGGAAGG
GTCTCGAGTGGGTGAGCAATATCCGTTCTGATGGTAGCTGGACCTATTATGCGGATAGCGTGAAAG
GCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCG
GAAGATACGGCCGTGTATTATTGCGCGCGTCGTTATTGGTCTAAGTCTCATGCTTCTGTTACTGATTA
TTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3080_ VH3 (SEQ ID NO: 113)
CAGGTGCAATTGGTGGAAAGCGGCGGCGECCTGGTGCAACCGBGCGGCAGCCTGCGTCTGAGCT
GCGCGGCCTCCGGATTTACCTT'ITC'ITCTI'ATGGTATGCA’ITGGGTGCGCCAAGCCCCTGGGAAGG
GTCTCGAGTGGGTGAGCAATATCTATTCTGATGGTAGCAATACCTTITATGCGGATAGCGTGAAAGG
CCGTTTI'ACCA'I'I'TCACGTGATAA'I'I'CGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGG
AAGATACGGCCGTGTATTATTGCGCGCGTAATATGTATCGTTGGCCTI'ITCATTATFI"I'TWGATTATT
GGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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Figure 1b
Variable Heavy Chain Peptide

(CDR Regions in Bold or underlined)

3076_VHI1A (SEQ ID NO: 16):
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSNAISWVRQAPGQGLEWMGNIWPIFGTANYAQKFQGR
VTITADESTSTAYMELSSLRSEDTAVYYCARNGYLDTNTYIDYWGQGTLVTVSS

3078_VH3 (SEQ ID NO: 17):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSDYAMSWVRQAPGKGLEWVSAIRYDGSNTYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARYYSGIYQHIDYWGQGTLVTVSS

3081_VH3 (SEQIDNO: 18):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYALHWVRQAPGKGLEWVSSISGLGSTTYYADSVKGRF
TISRDNSKNTLYLQMNSLRAEDTAVYYCARYHYEYHYFSSGFDNWGQGTLVTVSS

3085_ VHIA (SEQ ID NO: 19):
QVALVQSGAEVKKPGASVKVSCKASGYTFTGYYINWVRQAPGQGLEWMGWIFPNGGSTGYAQKFQGR
VIMTRDTSISTAYMELSSLRSEDTAVYYCARGNIFIFDYWGQGTLVTVSS

3086_VH3 (SEQ ID NO: 20):
QVQLVESGGGLVQPGGSLRLSCAASGFTFTSYYMHWVRQAPGKGLEWVSYIDSSGSSTYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARQLMPFGGYFDVWGQGTLVTVSS

3087_VH3 (SEQID NO: 21):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSGISGDPSNTYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

3088_ VH3 (SEQ ID NO: 22):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSGISSWGSSTYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCAREDGSYMTDYFAYWGQGTLVTVSS

3089_ VH2 (SEQ ID NO: 23):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSSDGMGVGWIRQPPGKALEWLALIDWDDDKRYSTSLKTRL
TISKDTSKNQVVLTMTNMDPVDTATYYCARFNWFYRLAFVNPDVWGQGTLVTVSS

3101_ VH2 (SEQ ID NO: 24):
QVQALKESGPALVKPTQTLTLTCTFSGFSLSTSRVGVSWIRQPPGKALEWLAHIDWNDDKYYSTSLKTRLT
ISKDTSKNQVVLTMTNMDPVDTATYYCAREDRLLGGYGYDVWGQGTLVTVSS
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3102_ VH4 (SEQ ID NO: 25):
QVQLOESGPGLVKPGETLSLTCTVSGGSISGNYWSWIRQAPGKGLEWIGDYHGSTYYNPSLKGRVTISY
DTSKNQFSLKLSSVTAEDTAVYYCAREQYHWGLAWTGFDNWGQGTLVTVSS

3127_VHS (SEQ ID NO: 26):
QVQLVQSGAEVKKPGESLKISCKGSGYSFSTSWVGWVRQMPGKGLEWMGIIDPDISYTSYSPSFQGQY
TISADKSISTAYLQWSSLKASDTAMYYCARYLMGLGYDVWGQGTLVTVSS

3128_ VH2 (SEQ ID NO: 27):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSSSGMSVSWIRQPPGKALEWLARIYSDDSKSYSTSLKTRLTI
SKDTSKNQVVLTMTNMDPVDTATYYCARAAHWNGPLFDVWGQGTLVTVSS

3129 VH3 (SEQ ID NO: 28);
QVQLVESGGGLVQPGGSLRLSCAASGFTFSNYSMNWVRQAPGKGLEWVSYIYGGGSYTYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARQAGMYFDVWGQGTLVTVSS

3130_ VH4 (SEQ ID NO: 29):
QVQLQESGPGLVYKPGETLSLTCTVSGGSIGYYWNWIRQAPGKGLEWIGHISRFGSTNYNPSLKGRVTISV
DTSKNQFSLKLSSVTAEDTAVYYCAREYTGNDWYRQQGQHADYWGQGTLVTVSS

3131_ VH2 (SEQ ID NO: 30):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSNSGVGVGWIRQPPGKALEWLADIYSDTTKRYSTSLKTRLTI
SKDTSKNQVVLTMTNMDPVDTATYYCARYGEAYFDYWGQGTLVTVSS

6183_VH3 (SEQ ID NO: 92)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSGINMESTRIYYADSVKGRF
TISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6184_VH3 (SEQ ID NO: 93)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISHDGNVKYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6185_VH3 (SEQ ID NO: 94)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISMNGDYISYADSVKGRF
TISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS
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6186_VH3 (SEQ ID NO: 95)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAINLSGSAKYYADSVKGRF
TISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6187_VH3 (SEQ ID NO: 96)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISSNGDITYYADSVKGRF
TISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6188_VH3 (SEQ ID NO: 97)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISTNGWQTYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6189_VH3 (SEQ ID NO: 98)
QVQLVESGGGLVQPGGSLRLSCAASGFTEFSSYYMNWVRQAPGKGLEWVSAINMIGNVTNYADSVKGRF
TISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6190_VH3 (SEQ ID NO: 99)
QVQLVESGGGLYQPGGSLRLSCAASGETESSYYMNWVRQAPGKGLEWVSYINPNGMMTNYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6192_VH3 (SEQ ID NO: 100)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSVISPGGEAKSYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6195 _VH3 (SEQ ID NO: 101)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISGNGGHTYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6197_VH3 (SEQ ID NO: 102)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISMDGVYKYYADSVKGR
FTISRDNSKNTLYLOMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6200_VH3 (SEQ ID NO: 103)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISNNGNVTYYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6201_VH3 (SEQ ID NO: 104)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISMHGDTTYYADSVKGR
FTISRDNSKNTLYLOMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS
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6204_VH3 (SEQID NO: 105)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSHIRKKNTSYTTEYAASVKG
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREDGSYMTDYFAYWGQGTLVTVSS

6214_VH3 (SEQ ID NO: 106)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWYSNIQRVGSTYYADSVKGRF
TISRDNSKNTLYLQMNSLRAEDTAVYYCAREDGSYMTDYFAYWGQGTLVTVSS

3077_VHIB (SEQ ID NO: 114) ,
QVQALVQSGAEVKKPGASVKVSCKASGYTFTSYSINWVRQAPGQGLEWMGYIDPNRGNTNYAQKFQGR
VTMTRDTSISTAYMELSSLRSEDTAVYYCAREYIYFIHGMLDFWGQGTLVTVSS

3079 VH3 (SEQ ID NO: 115)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVSNIRSDGSWTYYADSVKG
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCARRYWSKSHASVTDYWGQGTLVTVSS

3080_ VH3 (SEQ ID NO: 116)
QVQLVESGGGLVQOPGGSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVSNIYSDGSNTFYADSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARNMYRWPFHYFFDYWGQGTLVTVSS



Patent Application Publication Oct. 8,2009 Sheet 11 0f37  US 2009/0252733 Al

Figure 2a
Variable Light Chain DNA

3076_Vilambda 2 (SEQ ID NO: 31):
GATATCGCACTGACCCAGCCAGCTTCAGTGAGCGGCTCACCAGGTCAGAGCATTACCATCTCGTGT
ACGGGTACTAGCAGCGATATTGGTGCTTATGTGTCTTGGTACCAGCAGCATCCCGGGAAGGCGCCG
AAACTTATGATTTATGAGGTTTCTTCTCGTCCCTCAGGCGTGAGCAACCGTTTTAGCGGATCCAAAAG
CGGCAACACCGCGAGCCTGACCATTAGCGGCCTGCAAGCGGAAGACGAAGCGGATTATTATTGCTC
TTCTTATGATCTTACTCCTCCTGGTAAGGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3078_Vllambda 3 (SEQ ID NO: 32):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTC
TTGTGATTTATGGTGATAATAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCGG
CAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCGCTTC
TGATGTTGGTTCTCTTGATGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3081_ Vk kappa 3 (SEQ ID NO: 33):
GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGCGAACGTGCGACCCTGAG
CTGCAGAGCGAGCCAGACTGGTTCTACTTCTTATCTGGCTTGGTACCAGCAGAAACCAGGTCAAGCA
CCGCGTCTATTAATTTATGATGCTTCTAAGCGTGCAACTGGGGTCCCGGCGCGTTTTAGCGGCTCTG
GATCCGGCACGGATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGACTTATTATTG
CCATCAGTATTATAACGTTCCTCATACCTTTGGCCAGGGTACGAAAGTTGAAATTAAACGTACG

3085_ Vllambda 1 (SEQ ID NO: 34):

GATATCGTGCTGACCCAGCCGCCTTCAGTGAGTGGCGCACCAGGTCAGCGTGTGACCATCTCGTGT
AGCGGCAGCAGCAGCAACATTGGTAATAATTATGTGTCTTGGTACCAGCAGTTGCCCGGGACGGCG
CCGAAACTTCTGATTTATGGTGATGATCAGCGTCCCTCAGGCGTGCCGGATCGTTTTAGCGGATCCA
AAAGCGGCACCAGCGCGAGCCTTGCGATTACGGGCCTGCAAAGCGAAGACGAAGCGGATTATTATT
GCCAGTCTTATGGTACTTTTTCTICTTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3086_Vk kappa 1 (SEQ ID NO: 35):
GATATCCAGATGACCCAGAGCCCGTCTAGCCTGAGCGCGAGCGTGGGTGATCGTGTGACCATTACC
TGCAGAGCGAGCCAGAATATTTCTCAGTGGCTGAATTGGTACCAGCAGAAACCAGGTAAAGCACCG
AAACTATTAATTTATGGTGCTTCTAATTTGCAAAGCGGGGTCCCGTCCCGTTTTAGCGGCTCTGGATC
CGGCACTGATTTTACCCTGACCATTAGCAGCCTGCAACCTGAAGACTTTGCGACTTATTATTGCCAG
CAGTATTATGATCTTCCTAATACCTTTGGCCAGGGTACGAAAGTTGAAATTAAACGTACG

3087_V1lambda 3 (SEQ ID NO: 36):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATCTTCGTCATTATTATGTTTATTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTC
TTGTGATTTATGGTGATTCTAAGCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCGG
CAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCCAGAC
TTATACTGGTGGTGCTTCTCTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG
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3088_ V1 lambda 3 (SEQ ID NO: 37):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTC
TTGTGATTTATTCTGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCGG
CAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCCAGTC
TTATAATGGTACTTATGTGTITGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3089_ Vk kappa 3 (SEQ ID NO: 38):
GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGCGAACGTGCGACCCTGAG
CTGCAGAGCGAGCCAGTCTGTTTCTTCTTCTTATCTGGCTTGGTACCAGCAGAAACCAGGTCAAGCA
CCGCGTCTATTAATTTATGGTGCTTCTTCTCGTGCAACTGGGGTCCCGGCGCGTTTTAGCGGCTCTG
GATCCGGCACGGATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGGTTTATTATTG
CCAGCAGGGTTATAATTCTCCTTTTACCTTTGGCCAGGGTACGAAAGTTGAAATTAAACGTACG

3101_V1lambda 3 (SEQ ID NO: 39):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATTCTCTTGGTTCTTATTATGTTCATTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTC
TTGTGATTGGTGATGATACTAAGCGTCCCTCAGGCATCCCGGAACGCTTTAGCGBATCCAACAGCG
GCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCGGTT
CTCGTACTGGTTATAATAATTCTTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3102_ V'11ambda 3 (SEQ ID NO: 40):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATCTTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTC
TTGTGATTTATGATGATTCTGATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCGG
CAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCGGTGC
TTATGCTATGCATATGACTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3127_Vllambda 2 (SEQ ID NO: 41):
GATATCGCACTGACCCAGCCAGCTTCAGTGAGCGGCTCACCAGGTCAGAGCATTACCATCTCGTGT
ACGGGTACTAGCAGCGATGTTGGTGCTATTAATTATGTGTCTTGGTACCAGCAGCATCCCGGGAAGEG
CGCCGAAACTTATGATTTATGATGTTAATAAGCGTCCCTCAGGCGTGCCGGATCGTTTTAGCGGATC
CAAAAGCGGCAACACCGCGAGCCTGACCATTAGCGGCCTGCAAGCGGAAGACGAAGCGGATTATTA
TTGCGGTTCTTATACTATGCAGGTTGGTTCTTATGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTG
GCCAG

3128_V1lambda 3 (SEQ ID NO: 42):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATATTGGTCATTATTATGCTCATTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTG
TTGTGATTTATGATGATAATGATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCGG
CAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCCAGGC
TTATACTGGTGATGGTGGTCGTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3129_Vllambda 3 (SEQ ID NO: 43):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATCTTGGTTCTAAGGTTGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTT
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CTTGTGATTTATTATGATAATAAGCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCG
GCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCCAGT
CTTATACTTTTGAGTCTGGTTCTGTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3130_ V1l lambda 3 (SEQ ID NO: 44):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATCTTGGTCATTATTATGTTGATTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTC
TTGTGATTTATGCTGATAATAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCGG
CAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCTCTTCT
TATTCTCAGCAGTCTATGGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3131_ Vllambda 3 (SEQ ID NO: 45):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATCTTGGTAATTTTTATGTTCATTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTC
TTGTGATTTATGAGGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCGG
CAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCTCTTCT
TGGGATATGTATCGTACTATTTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

6278_V1lambda 3 (SEQ ID NO: 107)
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTC
TTGTGATTTATTCTGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCGG
CAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCCAGTC
TGCTGATAATTTTCCTTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTCCTAGGTCAG

6279 _ V1 lambda 3 (SEQ ID NO: 108)
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTC
TTGTGATTTATTCTGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAACAGCGG
CAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCCAGTC
TTATACTATGTCTGATGTTCTTGTTGTGTTTGGCGGCGGCACGAAGTTAACCGTCCTAGGTCAG

3077_VK kappa 2 (SEQ ID NO: 117)
GATATCGTGATGACCCAGAGCCCACTGAGCCTGCCAGTGACTCCGGGCGAGCCTGCGAGCATTAGE
TGCAGAAGCAGCCAAAGCCTGCTTTTTATTGATGGCAATAATTATCTGAATTGGTACCTTCAAAAACC
AGGTCAAAGCCCGCAGCTATTAATTT ATCTTGGTTCTAATCGTGCCAGTGGGGTCCCGGATCGTTT
TAGCGGCTCTGGATCCGGCACCGATTTTACCCTGAAAATTAGCCGTGTGGAAGCTGAAGACGTGGG
CGTGTATTATTGCCAGCAGTATTCTTCTAAGTCTGCTACCTTTGGCCAGGGTACGAAAGTTGAAATTA
AACGTACG

3079_Vk kappa 1 (SEQ ID NO: 118)
GATATCCAGATGACCCAGAGCCCGTCTAGCCTGAGCGCGAGCGTGGGTGATCGTGTGACCATTACC
TGCAGAGCGAGCCAGGATATTTCTGCTTTTCTGAATTGGTACCAGCAGAAACCAGGTAAAGCACCGA
AACTATTAATTTATAAGGTTTCTAATTTGCAAAGCGGGGTCCCGTCCCGTTTTAGCGGCTCTGGATCC
GGCACTGATTTTACCCTGACCATTAGCAGCCTGCAACCTGAAGACTTTGCGACTTATTATTGCCAGCA
GGCTTATTCTGGTTCTATTACCTTTGGCCAGGGTACGAAAGTTGAAATTAAACGTACG
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3080_Vllambda 3 (SEQ ID NO: 119)
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGTGT
AGCGGCGATAATATTGGTAATAAGTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCCAGTTG
TTGTGATTTATGGTGATAATAATCGTCCCTCAGGCAT CCCGGAACGCTTTAGCGGATCCAACAGCGG
CAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTATTGCTCTTCT
TATGATTCTTCTTATTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG



Patent Application Publication Oct. 8,2009 Sheet 150f37  US 2009/0252733 Al

Figure 2b
Variable Light Chain Peptide

(CDR Regions in Bold or underlined)

3076_V1 lambda 2 (SEQ ID NO: 46):
DIALTQPASVSGSPGQSITISCTGTSSDIGAYVSWYQQHPGKAPKLMIYEVSSRPSGVSNRFSGSKSGNT
ASLTISGLOAEDEADYYCSSYDLTPPGKVFGGGTKLTVLGQ

3078_V1 lambda 3 (SEQ ID NO: 47):
DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYGDNNRPSGIPERFSGSNSGNTA
TLTISGTQAEDEADYYCASDVGSLDVFGGGTKLTVLGQ

3081_ Vk kappa 3 (SEQ ID NO: 48):
DIVLTQSPATLSLSPGERATLSCRASQTGSTSYLAWYQQKPGQAPRLLIYDASKRATGYPARFSGSGSGT
DFTLTISSLEPEDFATYYCHQYYNVPHTFGQGTKVEIKRT

3085_V1lambda 1 (SEQ ID NO: 49):
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYGDDQRPSGVPDRFSGSKSG
TSASLAITGLQSEDEADYYCQSYGTFSSFVFGGGTKLTVLGQ

3086_Vk kappa 1 (SEQ ID NO: 50):
DIQMTQSPSSLSASVGDRVTITCRASQNISQWLNWYQQKPGKAPKLLIYGASNLQSGVPSRFSGSGSGT
DFTLTISSLQPEDFATYYCQQYYDLPNTFGQGTKVEIKRT

3087_ V1 lambda 3 (SEQ ID NO: 51):
DIELTQPPSVSVAPGQTARISCSGDNLRHYYVYWYQQKPGQAPVLVIYGDSKRPSGIPERFSGSNSGNT
ATLTISGTQAEDEADYYCQTYTGGASLVFGGGTKLTVLGQ

3088_ V1lambda 3 (SEQ ID NO: 52):
DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYSDSNRPSGIPERFSGSNSGNTA
TLTISGTQAEDEADYYCQSYNGTYVFGGGTKLTVLGQ

3089 Vk kappa 3 (SEQ ID NO: 53):
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGVPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQQGYNSPFTFGQGTKVEIKRT

3101_ Vllambda 3 (SEQ ID NO: 54):
DIELTQPPSVSVAPGQTARISCSGDSLGSYYVHWYQQKPGQAPVLVIGDDTKRPSGIPERFSGSNSGNT
ATLTISGTQAEDEADYYCGSRTGYNNSFVFGGGTKLTVLGQ
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3102_ V1lambda 3 (SEQ ID NO: 55):
DIELTQPPSVSVAPGQTARISCSGDNLGHYYVSWYQQKPGQAPVLVIYDDSDRPSGIPERFSGSNSGNT
ATLTISGTQAEDEADYYCGAYAMHMTVFGGGTKLTVLGQ

3127_Vllambda 2 (SEQ ID NO: 56):
DIALTQPASVSGSPGQSITISCTGTSSDVGAINYVSWYQQHPGKAPKLMIYDVNKRPSGVPDRFSGSKSG
NTASLTISGLQAEDEADYYCGSYTMQVGSYVFGGGTKLTVLGQ

3128_ Vllambda 3 (SEQ ID NO: 57):
DIELTQPPSVSVAPGQTARISCSGDNIGHYYAHWYQQKPGQAPVVVIYDDNDRPSGIPERFSGSNSGNT
ATLTISGTQAEDEADYYCQAYTGDGGRVFGGGTKLTVLGQ

3129_Vllambda 3 (SEQ ID NO: 58):
DIELTQPPSVSVAPGQTARISCSGDNLGSKVVSWYQQKPGQAPVLVIYYDNKRPSGIPERFSGSNSGNTA
TLTISGTQAEDEADYYCQSYTFESGSVVFGGGTKLTVLGQ

3130_ V1l lambda 3 (SEQ ID NO: 59):
DIELTQPPSVSVAPGQTARISCSGDNLGHYYVDWYQQKPGQAPVLVIYADNNRPSGIPERFSGSNSGNT
ATLTISGTQAEDEADYYCSSYSQQSMVFGGGTKLTVLGQ

3131_ Vllambda 3 (SEQ ID NO: 60):
DIELTQPPSVSVAPGQTARISCSGDNLGNFYVHWYQQKPGQAPVLVIYEDSNRPSGIPERFSGSNSGNT
ATLTISGTQAEDEADYYCSSWDMYRTIFVFGGGTKLTVLGQ

6278_ Vllambda 3 (SEQ ID NO: 109)

DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYSDSNRPSGIPERFSGSNSGNTA
TLTISGTQAEDEADYYCQSADNFPFVFGGGTKLTVLGQ

6279_ Vilambda 3 (SEQ ID NO: 110)

DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYSDSNRPSGIPERFSGSNSGNTA
TLTISGTQAEDEADYYCQSYTMSDVLVVFGGGTKLTVLGQ

3077_Vk kappa 2 (SEQ ID NO: 120)
DIVMTQSPLSLPVTPGEPASISCRSSQSLLFIDGNNYLNWYLQKPGQSPQLLIYLGSNRASGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCQQYSSKSATFGQGTKVEIKRT
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3079_Vk kappa 1 (SEQ ID NO: 121)
DIOMTQSPSSLSASVGDRVTITCRASQDISAFLNWYQQKPGKAPKLLIYKVSNLQSGVPSRFSGSGSGT

DFTLTISSLQPEDFATYYCQQAYSGSITFGQGTKVEIKRT

3080_V1lambda3 (SEQ ID NO: 122)
DIELTQPPSVSVAPGQTARISCSGDNIGNKYVSWYQQKPGQAPVVVIYGDNNRPSGIPERFSGSNSGNT

ATLTISGTQAEDEADYYCSSYDSSYFVFGGGTKLTVLGQ
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Figure 3

Variable Heavy Chain Consensus Sequences
(CDR Regions in Bold)

VH1A Consensus (SEQ ID NO: 61):
QVOLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGI IPIFGTANYAQKFQGRVT I
TADESTSTAYMELSSLRSEDTAVYYCARWGGDGFYAMDYWGQGTLVTVSS

VH2 Consensus (SEQ ID NO: 62)
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALEWLALIDWDDDKYYSTSLKTRLT

ISKDTSKNQVVLTMTNMDPVDTATYYCARWGGDGFYAMDYWGQGTLVTVSS

VH3 Consensus (SEQ ID NO: 63):

(1) QVQLVESGGG LVQPGGSLRL SCAASGFTFS SYAMSWVRQA PGKGLEWVSA:
(51) ISGSGGSTYY ADSVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCARWG
(101) GDGFYAMDYW GQGTLVTVS S

VH4 Consensus (SEQ ID NO: 64):
QVOLOESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPPGKGLEWI GYIYYSGSTNYNPSLKSRVTIS
VDTSKNQFSLKLSSVTAADTAVYYCARWGGDGEFYAMDYWGQGTLVTVSS

VHS Consensus (SEQ ID NO: 65):
QVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGWVROMPGKGLEWMGIIYPGDSDTRYSPSFQGQVTI
SADKSISTAYLOWSSLKASDTAMYYCARWGGDGFYAMDYWGQGTLVIVSS
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Figure 4

Variable Light Chain Consensus Sequences

(CDR Regions in Bold)

V1_A1 Consensus (SEQ ID NO: 66):
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLIYDNNQRPSGVPDRFSGSKSGT
SASLAITGLQSEDEADYYCQQHYTTPPVFGGGTKLTVLGQ -

V1 A2 Consensus (SEQ ID NO: 67):
DIALTQPASVSGSPGOSITISCTGTSSDVGGYNYVSWYQQOHPGKAPKLMI YDVSNRPSGVSNRFSGSKSG

NTASLTISGLQAEDEADYYCQQHYTTPPVFGGGTKLTVLGQ

V1_A3 Consensus (SEQ ID NO: 68):

(1) DIELTQPPSV SVAPGQTARI SCSGDALGDK YASWYQQKPG QAPVLVIYDD
(51) SDRPSGIPER FSGSNSGNTA TLTISGTQAE DEADYYCQQH YTTPPVFGGG
{101) TKLTVLG

V1 k1 Consensus (SEQ ID NO: 69):

(1) DIQMTQSPSS LSASVGDRVT ITCRASQGIS SYLAWYQQKP GKAPKLLIYA
{51) ASSLQSGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ HYTTPPTFGQ
(101) GTKVEIKR ’

V1_k3 Consensus (SEQ ID NO: 70):
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQOQKPGQAPRLLIYGASSRATGVPARFSGSGSGT

DFTLTISSLEPEDFAVYYCQQHYTTPPTFGOGTKVEIKRT
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Figure 5
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Peptide Sequence of CD38

(SEQ ID NO: 71):

61

121

181

241

mancefspvs gdkpccrlsr raqlclgvsi lvlilvvvla
etvlarcvky teihpemrhv decqsvwdafk gafiskhpen
killwsrikd lahqftgvqr dmftledtll gyladdltwc
snnpvsvfwk tvsrrfaeaa cdvvhvmlng srskifdkns

wvihggreds rdlcqdptik elesiiskrn igfsckniyr

yvvprwrqqw sgpgttkrfp
iteedygplm klgtgtvpen
gefntskiny gscpdwrkdc
tfgsvevhnl gpekvgtlea

pdkflqgcvkn pedssctsei
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Figure 6
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Nucleotide Sequence of Chimeric OKT10

Heavy Chain (SEQ ID NO: 72):

caggtggaat
gatcctggat
tagcagtacg
acgctgtacc
actggtttcc
cttcccecectg
tacttcceceg
ctgtcctaca
ccagacctac
tcttgtgaca
tctteeceee
cgtgagccac
acaaagccgce
actggctgaa
catctccaaa
accaagaacc
agagcaatgg
cctetacage

catgaggctc

tggtggaatc
gaattgggtce
ataaactata
tgcaaatgac
ttattggggc
gcaccctect
aaccggtgac
gtcctecagga
atctgcaacg
aaactcaéac
aaaacccaag
gaagaccctg
gggaggagca
tggcaaggag
gccaaagggc
aggtcagect
gcageeggag
aagctcaccg

tgcacaacca

tggaggatcc
cggcaggcte
cgacatctct
caaagtgaga
caagggactc
ccaagagcac
ggtgtegtgg
ctctacteee
tgaatcacaa
atgcccaccg
gacaccctca
aggtcaagtt
gtacaacagc
tacaagtgca
agccccgaga
gacctgcctyg
aacaactaca
tggacaagag

ctacacgcag

Light Chain (SEQ ID NO: 73):

gatatcctga
aggccagtea

gatttacteg

tgacccagte
aaatgtggat

gcatcctacce

tcaaaaaatc
actaatgtag

gatacagtgg

ctgaaactct
caggaaaagg
aaaggataaa
tctgaggaca
tggtcactgt
ctctggggge
aactcaggceg
tcagcagcgt
gcccageaac
tgcccagcac
tgatctececg
caactggtac
acgtaccggg
aggtctccaa
accacaggtg
gtcaaaggct
agaccacgcce
caggtggcag

aagagcctct

atgeccacat
cctggtatca

agtccctgat

cctgtgcage
gctagaatgg
ttcatcatct
cagcccttta
cagctcagcec
acagcggcce
ccctgaccag
ggtgaccgtg
accaaggtgg
ctgaactcct
gacccctgag
gtggacggcy
tggtcagegt
caaagcccte
tacaccctge
tctatcceag
tcecegtgety
caggggaacg

ccectgtctcee

cagtgggaga
acagaaacca

cgcttcacag

ctcaggattc
attggagaaa
ccagagacaa
ttactgtgca
tccaccaagg
tgggctgect
cggcgtgceac
ccctecagea
acaagaaagt
ggggggaceg
gtcacatgcg
tggaggtgca
cctcaccgte
ccagcececa
cceccateeeg
cgacatcgcece
gactccgacg

tcttctcatg

gggtaaa

cagggtcage
ggacagtctc

gcagtggatc

US 2009/0252733 Al

gattttagta
ttaatccaga
cgccaaaaat
agatatggta
gtccateggt
ggtcaaggac
accttcecegg
gcttgggcac
tgagcccaaa
tcagtcttcc
tggtggtgga
taatgccaag
ctgcaccagg
tcgagaaaac
ggatgagctg
gtggagtggg
gctccttett

ctcecgtgatyg

gtcacctgca
ctaaagcact

tgggacagat



ttcactctca
atcctctcac
cttcecgecea
cccagagagg
cagagcagga
gaaacacaaa

aggggagagt

Patent Application Publication

ccatcaccaa
gttcggtget
tctgatgage
ccaaagtaca
cagcaaggac
gtctacgecet

gt

tgtgcagtct
gggaccaagc
agttgaaatc
gtggaaggtg
agcacctaca

gcgaagtcac

gaggacttgg

tggacctgaa
tggaactgcee
gataacgcec
gcectcageaqg

ccatcagggce
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cagagtattt
acgtacqaty
tctgttgtgt
tecaateggg
caccctgacg

ctgagctege

ctgtecagcaa
gctgcaccat
gcctgcetgaa
taactcccag
ctgagcaaag

ccgtcacaaa

US 2009/0252733 Al

tatgacaget
ctgtctteat
taacttctat
gagagtgtca
cagactacga

gagcttcaac
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Figure 7: DNA sequence of pMOPRH®_h_IgG1_1
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TCGCTATTAC
AGCGATAATG

TAGCGGTTTG
ATCGCCAAAC

TGGGAGTTTG
ACCCTCAAAC

ACAACTCCGC
TGTTGAGGCG

GTCTATATAA
CAGATATATT

GCTTATCGRA
CGAATAGCTT

M

~

CATGGTGATG
GTACCACTAC

ACTCACGGGG
TGAGTGCCCC

TTTTGGCACC
AARACCGTGG

CCCATTGACG
GGGTAARCTGC

GCAGAGCTCT
CGTCTCGAGA

CGGTTTTGGC
GCCAAAACCG

ATTTCCAAGT
TAAAGGTTCA

AAAATCAACG
TTTTAGTTGC

CARATGGGCG
GTTTACCCGC

CTGGCTAACT
GACCGATTGA

AGTACATCRA
TCATGTAGTT

CTCCACCCCA
GAGGTGGGGT

GGACTTTCCA
CCTGAAAGGT

GTAGGCGTGT
CATCCGCACA

AGAGAACCCA
TCTCTTGGGT

pMORPH® Ig FOR 100.0%

ATTAATACGA CTCACTATAG GGAGACCCAA
TAATTATGCT GAGTGATATC CCTCTGGGTT

K H L W

F F L

L L V A

US 2009/0252733 Al

TGGGCGTGGA
ACCCGCACCT

RatII

EYEY SESY )

TTGACGTCAA
AACTGCAGTT

AAATGTCGTA
TTTACAGCAT

ACGGTGGGAG
TGCCACCCTC

CTGCTTACTG
GACGAATGAC

Nhel

~

GCTGGCTAGC
CGACCGATCG

GCCACCATGA AACACCTGTG GTTCTTCCTC CTGCTGGTGG CAGCTCCCAG
CGGTGGTACT TTGTGGACAC CAAGARGGAG GACGACCACC GTCGAGGGTC

W V L

Ec

~

S Q V E

oRI

~

F C R

BlpI

o~~~

A S T:-

R L A

Q

ATGGGTCCTG TCCCAGGTGG AATTCTGCAG GCGGTTAGCT CAGCCTCCAC
TACCCAGGAC AGGGTCCACC TTAAGACGTC CGCCAATCGA GTCGGAGGTG

Styl

LIy VPN

K G P

BbsI

N

S v F P

L A P

S S K

s T § G-

CAAGGGTCCA TCGGTCTTCC CCCTGGCACC CTCCTCCAAG AGCACCTCTIG
GTTCCCAGGT AGCCAGAAGG GGGACCGTGG GAGGAGGTTC TCGTGGAGAC

G T A

A L G

C L v K

D Y F

P E P

GGGGCACAGC GGCCCTGGGC TGCCTGGTCA AGGACTACTT CCCCGAACCG
CCCCGTGTCG CCGGGACCCG ACGGACCAGT TCCTGATGRA GGGGCTTGGC

A P R

Styl
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vV T VS WNS GAL TS GV HTF:
1101 GTGACGGTGT CGTGGAACTC AGGCGCCCTG ACCAGCGGCG TGCACACCTT
CACTGCCACA GCACCTTGAG TCCGCGGGAC TGGTCGCCGC ACGTGTGGAA

.P AV L QSS 6L Y S LS S8V VT:-
1151 CCCGGCTGTC CTACAGTCCT CAGGACTCTA CTCCCTCAGC AGCGTGGTGA
GGGCCGACAG GATGTCAGGA GTCCTGAGAT GAGGGAGTCG TCGCACCACT

«+ VP S 8$SL G6GTQT Y I C N VN
1201 CCGTGCCCTC CAGCAGCTTG GGCACCCAGA CCTACATCTG CAACGTGAAT
GGCACGGGAG GTCGTCGAAC CCGTGGGTCT GGATGTAGAC GTTGCACTTA

H K P S N T K Vv D K KV E P K § C-
1251 CACAAGCCCA GCAACACCAA GGTGGACAAG AAAGTTGAGC CCAAATCTTG
GTGTTCGGGT CGTTGTGGTT CCACCTGTTC TTTCAACTCG GGTTTAGAAC

D K T H T C P p C P A P E L L G G-
1301 TGACAAAACT CACACATGCC CACCGTGCCC AGCACCTGAA CTCCTGGGGG
ACTGTTTTGA GTGTGTACGG GTGGCACGGG TCGTGGACTT GAGGACCCCC

BbsI StyI

[V N Y LTS

«+ P SV FLF PPEKP KDT L MI
1351 GACCGTCAGT CTTCCTCTTC CCCCCARARAC CCAAGGACAC CCTCATGATC
CTGGCAGTCA GBAGGAGAAG GGGGGTTTTG GGTTCCTIGTG GGAGTACTAG

Bbsl

A

S R T P E VvV T c v v VvV D V 8§ H E D -
1401 TCCCGGACCC CTGAGGTCAC ATGCGTGGTG GTGGACGTGA GCCACGAAGA
AGGGCCTGGG GACTCCAGTG TACGCACCAC CACCTGCACT CGGTGCTTCT

BbsI

P EV K FNW YVD GV E V HNA:
1451 CCCTGAGGTC AAGTTCAACT GGTACGTGGA CGGCGTGGAG GTGCATAATG
GGGACTCCAG TTCAAGTTGA CCATGCACCT GCCGCACCTC CACGTATTAC

K T K P R E E Q Y N S T ¥ R v V
1501 CCAAGACAAA GCCGCGGGAG GAGCAGTACA ACAGCACGTA CCGGGTGGIC
GGTTCTGTTT CGGCGCCCTC CTCGTCATGT TGTCGTGCAT GGCCCACCAG

s v L T V L H Q DW L NG K E Y K-
1551 AGCGTCCTCA CCGTCCTGCA CCAGGACTGG CTGAATGGCA AGGAGTACAA
TCGCAGGAGT GGCAGGACGT GGTCCTGACC GACTTACCGT TCCTCATGTT

«+C KV S NKA L P A P I E K T I §°:
1601 GTGCAAGGTC TCCAACAAAG CCCTCCCAGC CCCCATCGAG AAAACCATCT
CACGTTCCAG AGGTTGTTTC GGGAGGGTCG GGGGTAGCTC TTTTGGTAGA

e

« K A K G Q P REU©POQ V YT L P P
1651 CCAAAGCCAA AGGGCAGCCC CGAGAACCAC AGGTGTACAC CCTGCCCCCA
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GGTTTCGGTT TCCCGTCGGG GCTCTTGGTG TCCACATGTG GGACGGGGGT

S R DE L T K NQV S L TC L V K-
1701 TCCCGGGATG AGCTGACCAA GAACCAGGTC AGCCTGACCT GCCTGGTCAA
AGGGCCCTAC TCGACTGGTT CTTGGTCCAG TCGGACTGGA CGGACCAGTT

-G FY P S DI AVE WEZS NGZGQP:"
1751 AGGCTTCTAT CCCAGCGACA TCGCCGTGGA GTGGGAGAGC AATGGGCAGC
TCCGAAGATA GGGTCGCTGT AGCGGCACCT CACCCTCTCG TTACCCGTCG

E NN Y KT T p P V L D S D G S
1801 CGGAGAACAA CTACAAGACC ACGCCTCCCG TGCTGGACTC CGACGGCTCC
GCCTCTTGTT GATGTTCTGG TGCGGAGGGC ACGACCTGAG GCTGCCGAGG

F F L Y S K L T vDbD K S URW Q Q G-
1851 TTCTTCCTCT ACAGCBAGCT CACCGTGGAC AAGAGCAGGT GGCAGCAGGG
AAGAAGGAGA TGTCGTTCGA GTGGCACCTG TTCTCGTCCA CCGTCGTCCC

P ~

+NVF S CSV MHE A LH NHYT:
1901 GAACGTCTTC TCATGCTCCG TGATGCATGA GGCTCTGCAC AACCACTACA
CTTGCAGAAG AGTACGAGGC ACTACGTACT CCGAGACGTG TTGGTGATGT

Sapl Pmel

~ A A ~ A A A

+ Q K S8 L § L S P G K *
1951 CGCAGAAGAG CCTCTCCCTG TCTCCGGGTA AATGAGGGCC CGTTTAAACC
GCGTCTTCTC GGAGAGGGAC AGAGGCCCAT TTACTCCCGG GCAAATTTGG

2001 CGCTGATCAG CCTCGACTGT GCCTTCTAGT TGCCAGCCAT CTGTTGTTTG
GCGACTAGTC GGAGCTGACA CGGAAGATCA ACGGTCGGTA GACAACAAAC

O Vo O N L L L

pPMORPH® Ig REV 100.0%
2051 CCCCTCCCCC GTGCCTTCCT TGACCCTGGA AGGTGCCACT CCCACTGTCC

GGGGAGGGGG CACGGAAGGA ACTGGGACCT TCCACGGTGA GGGTGACAGG
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Figure 8: DNA Sequence of Ig kappa light chain expression vector pMORPH®_h_Igx 1
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Styl

P o

TCGCTATTAC
AGCGATAATG

TAGCGGTTTG
ATCGCCARAC

TGGGAGTTTG
ACCCTCARAC

ACAACTCCGC
TGTTGAGGCG

GTCTATATAA
CAGATATATT

GCTTATCGAA

~ v~

CATGGTGATG
GTACCACTAC

ACTCACGGGG
TGAGTGCCCC

TTTTGGCACC
ARARCCGTGG

CCCATTGACG
GGGTAACTGC

GCAGAGCTCT
CGTCTCGAGA

pMORPH® Ig FOR 100%

CGGTTTTGGC
GCCAAAARCCG

ATTTCCAAGT
TAAAGGTTCA

AAAATCAACG
TTTTAGTTGC

CAAATGGGCG
GTTTACCCGC

CTGGCTAACT
GACCGATTGA
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AGTACATCAA
TCATGTAGTT

CTCCACCCCA
GAGGTGGGGT

GGACTTTCCA
CCTGAAAGGT

GTAGGCGTGT
CATCCGCACA

AGAGAACCCA
TCTCTTGGGT

ATTAATACGA CTCACTATAG GGAGACCCAA
CGAATAGCTT TAATTATGCT GAGTGATATC CCTCTGGGTT

US 2009/0252733 Al

TGGGCGTGGA
ACCCGCACCT

TTGACGTCAA
AACTGCAGTT

AAATGTCGTA
TTTACAGCAT

ACGGTGGGAG
TGCCACCCTC

CTGCTTACTG
GACGAATGAC

GCTGGCTAGC
CGACCGATCG

GCCACCATGG TGTTGCAGAC CCAGGTCTTC ATTTCICTGT TGCTCTGGAT
CGGTGGTACC ACAACGTCTG GGTCCAGAAG TAAAGAGACA ACGAGACCTA

A

BbsI

CTCTGGTGCC TACGGGGATA TCGTGATGAT TARACGTACG GTGGCTGCAC
GAGACCACGG ATGCCCCTAT AGCACTACTA ATTTGCATGC CACCGACGTG

P S V F I F P P S D E Q L K S G T

CATCTGTCTT CATCTTCCCG CCATCTGATG AGCAGTTGAA ATCTGGAACT

GTAGACAGAA GTAGAAGGGC GGTAGACTAC TCGTCAACTT TAGACCTTGA
BbsI

e e e
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+1
1051

+1
1101

+1
1151

+1

1201

+1
1251

+1

1301

1351

A §SVV CLL NNTPF Y PRE AKYV
GCCTCTGTTG TGTGCCTGCT GAATAACTTC TATCCCAGAG AGGCCAAAGT
CGGAGACAAC ACACGGACGA CTTATTGARAG ATAGGGTCTC TCCGGTTTCA

Q W K VvV D N A L Q S G N S Q E S
ACAGTGGAAG GTGGATAACG CCCTCCAATC GGGTAACTCC -CAGGAGAGTG
TGTCACCTTC CACCTATTGC GGGAGGTTAG CCCATTGAGG GTCCTCTCAC

v T E Q DS K DSTY S L S S T L
TCACAGAGCA GGACAGCAAG GACAGCACCT ACAGCCTCAG CAGCACCCTG
AGTGTCTCGT CCTGTCGTTC CTGTCGTGGA TGTCGGAGTC GTCGTGGGAC

T L S K A DY EKXKH KVYA CEV
BlpI

ACGCTGAGCA AARGCAGACTA CGAGAAACAC AAAGTCTACG CCTGCGAAGT
TGCGACTCGT TTCGTCTGAT GCTCTTTGTG TTTCAGATGC GGACGCTTCA

T H 9 G L S S P V T K S F N R G
CACCCATCAG GGCCTGAGCT CGCCCGTCAC AAAGAGCTTC AACAGGGGAG
GTGGGTAGTC CCGGACTCGA GCGGGCAGTG TTTCTCGAAG TTGTCCCCTC

E C *

Pmel pMORPH® Ig REV 100%
AGTGTTAGGG GCCCGTTTAA ACCCGCTGAT CAGCCTCGAC TGTGCCTTCT
TCACAATCCC CGGGCAAATT TGGGCGACTA GTCGGAGCTG ACACGGAAGA

AGTTGCCAGC CATCTGTTGT TTGCCCCTCC CCCGTGCCTT CCTTGACCCT
TCAACGGTCG GTAGACAACA AACGGGGAGG GGGCACGGAA GGAACTGGGA
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Figure 9: DNA Sequence of HuCAL? Ig lambda light chain vector pMORPH® h_Ig). 1
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TCGCTATTAC
AGCGATAATG

TAGCGGTTTG
ATCGCCAAAC

TGGGAGTTTG
ACCCTCAAAC

ACAACTCCGC
TGTTGAGGCG

GTCTATATAA
CAGATATATT

GCTTATCGAA
CGAATAGCTT

~

GCCACCATGG
CGGTGGTACC

P

AGGATCCTGG
TCCTAGGACC

P K A A P S

Styl
CCCRAGGCTG
GGGTTCCGAC

Q A N
TCAAGCCAAC
AGTTCGGTTG
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e

CATGGTGATG
GTACCACTAC

ACTCACGGGG
TGAGTGCCCC

TTTTGGCACC
AAAACCGTGG

CCCATTGACG
GGGTARACTGC

GCAGAGCTCT
CGTCTCGAGA

CGGTTTTGGC
GCCARAACCG

ATTTCCAAGT
TAAAGGTTCA

ARAATCRACG
TTTTAGTTGC

CAAATGGGCG
GTTTACCCGC

CTGGCTAACT
GACCGATTGA

pM_Ig FOR 100.0%

AGTACATCAA
TCATGTAGTT

CTCCACCCCA
GAGGTGGGGT

GGACTTTCCA
CCTGAAAGGT

GTAGGCGTGT
CATCCGCACA

AGAGAACCCA
TCTCTTGGGT

ATTAATACGA
TAATTATGCT

CTCACTATAG
GAGTGATATC

L L L

GGAGACCCAA
CCTCTGGGTT

T L L T

US 2009/0252733 Al

TGGGCGTGGA

ACCCGCACCT

TTGACGTCAA
RACTGCAGTT

BAATGTCGTA
TTTACAGCAT

ACGGTGGGAG

TGCCACCCTC

CIGCTTACTG
GACGARATGAC

o~~~

GCTGGCTAGC
CGACCGATCG

0 G T

CCTGGGCTCT GCTGCTCCIC
GGACCCGARGA CGACGAGGAG

o e e

GCTGATATCG TGATGCACGA
CGACTATAGC ACTACGTGCT

v T L F

CCCCCTCGGT CACTCTGTTC
GGGGGAGCCA GTGAGACAAG

K A T L v C L
AAGGCCACAC TGGTGTGTCT
TTCCGGTGTG ACCACACAGA

ACCCTCCTCA CTCAGGGCAC
TGGGAGGAGT GAGTCCCGTG

IRV

AGTTAACCGT CCTAGGTCAG
TCAATTGGCA GGATCCAGTC

s

P P S S E E L

CCGCCCTCCT CTGAGGAGCT
GGCGGGAGGA GACTCCTCGA

I S D F Y P
CATAAGTGAC TTCTACCCGG
GTATTCACTG AAGATGGGCC
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G A VT VAW KGD S S PV K A G
GAGCCGTGAC AGTGGCCTGG ARGGGAGATA GCAGCCCCGT CAAGGCGGGA
CTCGGCACTG TCACCGGACC TTCCCTCTAT CGTCGGGGCA GTTCCGCCCT

vV ETT T P S K Q S N N K Y A A S
GTGGAGACCA CCACACCCTC CARACAAAGC AACAACAAGT ACGCGGCCAG
CACCTCTGGT GGTGTGGGAG GTTTGTTTCG TTGTTGTTCA TGCGCCGGTC

S YL §8SL TP EQW KSH RS Y
CAGCTATCTG AGCCTGACGC CTGAGCAGTG GAAGTCCCAC AGAAGCTACA
GTCGATAGAC TCGGACTGCG GACTCGTCAC CTTCAGGGTG TCTTCGATGT
G 8§ T V E K T vV A P

BbsI

s ¢ Q Vv T HE

~

GCTGCCAGGT CACGCATGAA GGGAGCACCG TGGAGAAGAC AGTGGCCCCT
CGACGGTCCA GTGCGTACTT CCCTCGTGGC ACCTCTTCTG TCACCGGGGA

T E C S *

s s s s s s

ACAGAATGTT CATAGGGGCC CGTTTAAACC CGCTGATCAG CCTCGACTGT
TGTCTTACAA GTATCCCCGG GCAAATTTGG GCGACTAGTC GGAGCTGACA
pM_Ig REV 100%

GCCTTCTAGT TGCCAGCCAT CTGTTGTTTG CCCCTCCCCC GTGCCTTCCT
CGGAAGATCA ACGGTCGGTA GACAACAAAC GGGGAGGGGG CACGGAAGGA
pM Ig REV 100.0%

US 2009/0252733 Al
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Figure 10
Designation: Format Affinity Maturation Heavy chain from: Light chain from:

MOR06183 Fab/igG1 new H-CDR2 MOR06183 MORO03087 (parental)
MOR06184 Fab/igG1 new H-CDR2 MOR06184 MORO03087 (parental)
MOR06185 Fab/lgG1 new H-CDR2 MOR06185 MORO03087 (parental)
MORO06186 Fabl/lgG1 new H-CDR2 MOR06186 MORO03087 (parental)
MOR08187 Fab/lgG1 new H-CDR2 MOR06187 MORO03087 (parental)
MORO06188 Fab/igG1 new H-CDR2 MOR086188 MOR03087 (parental)
MORO06189 Fab/lgG1 new H-CDR2 MOR06189 MORO03087 (parental)
MOR06190 Fab/lgG1 new H-CDR2 MOR06190 MORQ3087 (parental)
MOR06192 Fab/lgG1 new H-CDR2 MOR06192 MORO03087 (parental)
MORO06195 Fab/lgG1 new H-CDR2 MOR06195 MOR03087 (parental)
MORO06197 Fab/lgG1 new H-CDR2 MOR08197 MORQ3087 (parental)
MOR06200 FabilgG1 new H-CDR2 MOR06200 MORQ03087 (parental)
MORO06201 Fab/lgG1 new H-CDR2 MOR08201 MOR03087 (parental
MOR06204 FabilgG1 new H-CDR2 MOR06204 MORO03088 (parental)
MORO06214 Fab/lgG1 new H-CDR2 MORD6214 MOR03088 (parentat)
MORO06278 Fab new L-CDR3 MOR03088 (parental) MOR06278

MORO06279 Fab new L-CDR3 MOR03088 (parental) MORD6279

MORO06347 19G1 new L-COR3 MQR03088 (parental) MOR06278

MORO06348 19G1 new L-CDR3 & H-CDR2 MOR06214 MOR06278
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FIGURE 11: CD38-expression analysis of Lymphocytes and Erythrocytes
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Figure 12: CD38 expression analysis of Lymphocytes and Erythrocytes
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Figure 13: Overview Cross-Reactivity Anti-CD38 Antibodies
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Human Rhesus Cynomolgus Marmoset
Sprecies/Tissue:
PBMCs | Erythr. | PBMCs | Erythr. || PBMCs | Erythr. | PBMCs |Erythr.
Anti-CD38 MAbs:

3076 + n.d. - - - - - -
3077 + - - - - - - -
3078 + n.d. - - - - - -
3079 + + - - - - - -
1080 + +/- + - + . - -
3081 + n.d. - - - - - -
3085 + nd. - - - - - -
3086 + n.d. - - - - - -
1087 + +/- + + + + + -
3088 + - + + + + + -
3089 + n.d. - - - - - -
31 + n.d. - - - - - -
3102 + n.d. - - - - - -
M7 + n.d. - - - - - -
3128 + n.d. - - - - - -
3129 + nd. - - - - - -
3130 + n.d. - - - - - -
3131 + n.d. - - - - - -

+: positive staining
+/-: weak positive staining
- negative staining
n.d.: not determined
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GENERATION AND PROFILING OF FULLY
HUMAN GOLD-DERIVED THERAPEUTIC
ANTIBODIES SPECIFIC FOR HUMAN CD38

SUMMARY OF THE INVENTION

[0001] The present invention relates to an isolated antigen-
binding region that is specific for CD38, which comprises (i)
an H-CDR3 region depictedin SEQIDNO: 16, 17, 18, 19, 20,
21,22,23,24,25,26,27,28,29,30,92,93,94, 95,96, 97, 98,
99, 100, 101, 102, 103, 104, 105 or 106 or (ii) an H-CDR3
region that has at least a sixty percent identity to an H-CDR3
region depicted in SEQ ID NO: 16, 17, 18, 19, 20, 21, 22, 23,
24,25, 26,27, 28,29,30,92,93, 94, 95, 96, 97, 98, 99, 100,
101, 102, 103, 104, 105 or 106

[0002] The present invention furthermore relates to an iso-
lated antibody or functional fragment thereof that is specific
for CD38, which comprises (i) a variable heavy chain
depictedin SEQ ID NO: 16,17,18,19, 20,21, 22,23, 24, 25,
26,27,28,29,30,92,93,94,95,96,97, 98,99, 100, 101, 102,
103, 104, 105 or 106 or (ii) a variable heavy chain that has at
least a sixty percent identity to a variable heavy chain
depictedin SEQ ID NO: 16,17, 18,19, 20,21, 22, 23, 24,25,
26,27,28,29,30,92,93,94,95,96,97, 98,99, 100, 101, 102,
103, 104, 105 or 106.

[0003] Additionally, the present invention relates to an iso-
lated antigen-binding region that is specific for CD38, which
comprises (i) an L-CDR3 region depicted in SEQ ID NO: 46,
47,48,49,50,51,52,53,54,55,56,57,58,59,60,109 or 1 10
or (ii) an L-CDR3 region that has at least a sixty percent
identity to an L.-CDR3 region depicted in SEQ ID NO: 46,47,
48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 109 or 110.
[0004] Also, the present invention relates to an isolated
antibody or functional fragment thereof, which comprises (i)
a variable light chain depicted in SEQ ID NO: 46, 47, 48, 49,
50,51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 109 or 110 or (ii) a
variable light chain that has at least a sixty percent identity to
a variable light chain depicted in SEQ ID NO: 46, 47, 48, 49,
50,51, 52,53, 54,55, 56, 57, 58, 59, 60, 109 or 110.

[0005] The present invention further relates to a variable
heavy chain of an isolated antigen-binding region that is
encoded by (i) a nucleic acid sequence comprising SEQ ID
NO:1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15,77, 78, 79,
80, 81, 82,83, 84, 85, 86, 87, 88, 89, 90 or 91 or (i1) a nucleic
acid sequences that hybridizes under high stringency condi-
tions to the complementary strand of SEQ ID NO: 1, 2, 3, 4,
5,6,7,8,9,10,11, 12,13, 14,15, 77,78, 79, 80, 81, 82, 83,
84, 85, 86,87, 88, 89, 90 or 91, wherein said antigen-binding
region is specific for CD38.

[0006] The present invention also relates to a variable light
chain of anisolated antigen-binding region that is encoded by
(1) a nucleic acid sequence comprising SEQ ID NO: 31, 32,
33,34,35,36,37,38,39,40,41,42, 43,44, 45,107 or 108 or
(ii) a nucleic acid sequences that hybridizes under high strin-
gency conditions to the complementary strand of SEQ ID
NO: 31,32, 33,34, 35,36, 37,38,39,40, 41, 42,43, 44, 45,
107 or 108, wherein said antibody or functional fragment
thereof is specific for CD38.

[0007] Further, the present invention relates to an isolated
nucleic acid sequence that encodes an antigen-binding region
of a human antibody or functional fragment thereof that is
specific for CD38.

[0008] Additionally, the invention relates to a nucleic acid
sequence encoding a variable heavy chain of an isolated anti-
gen-binding region, which comprises (i) a sequence selected

Oct. 8, 2009

from the group consisting of SEQ IDNOS: 1,2, 3,4, 5,6,7,
8,9,10,11, 12,13, 14,15,77.78, 79, 80, 81, 82, 83, 84, 85,
86, 87, 88, 89, 90 and 91 or (ii) a nucleic acid sequence that
hybridizes under high stringency conditions to the comple-
mentary strand of SEQID NO: 1,2, 3,4,5,6,7,8,9,10,11,
12,13,14,15,77,78,79,80, 81, 82. 83, 84,85, 86, 87, 88, 89,
90 or 91, wherein said antigen-binding region is specific for
CD38.

[0009] The present invention also relates to a nucleic acid
sequence encoding a variable light chain of an isolated anti-
gen-binding region, which comprises (i) a sequence selected
from the group consisting of SEQ ID NOS: 31, 32,33, 34,35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 107 and 108 or (ii) a
nucleic acid sequence that hybridizes under high stringency
conditions to the complementary strand of SEQ ID NO: 31,
32,33,34,35,36,37,38,39,40,41, 42, 43,44, 45,107 or 108
wherein said antigen-binding region is specific for CD38.
[0010] The present invention further relates to a method of
inducing specific killing of tumor cells that express CD38,
wherein said specific killing occurs by CD38 cross-linking,
comprising the step of incubating said cells in the presence of
a sufficient amount of an isolated human or humanized anti-
CD38antibody ora functional fragment thereof, wherein said
human or humanized anti-CD38 antibody comprises (i) a
nucleic acid sequence encoding a heavy chain depicted in
SEQIDNO:1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15,77,
78,79, 80,81, 82, 83, 84, 85, 86,87, 88,89, 90 or 91 or (ii) a
nucleic acid sequences that hybridizes under high stringency
conditions to the complementary strand of SEQ ID NO: 1, 2,
3,4,5,6,7,8,9,10,11, 12,13, 14,15, 77,78, 79, 80, 81, 82,
83, 84, 85, 86, 87, 88, 89, 90 or 91, wherein said antibody or
a functional fragment thereof is specific for CD38.

[0011] Additionally, the present invention relates to A
method of inducing specific killing of tumor cells that express
CD38, wherein said specific killing occurs by CD38 cross-
linking, comprising the step of incubating said cells in the
presence of a sufficient amount of an isolated human or
humanized anti-CD38 antibody or a functional fragment
thereof, wherein said human or humanized anti-CD38 anti-
body comprises (i) a nucleic acid sequence encoding a light
chain depicted in SEQ ID NO: 31, 32, 33, 34, 35,36, 37, 38,
39, 40, 41, 42, 43, 44, 45, 107 or 108 or (ii) a nucleic acid
sequences that hybridizes under high stringency conditions to
the complementary strand of SEQ 1D NO: 31, 32, 33, 34, 35,
36,37,38,39,40,41,42, 43,44, 45,107 or 108, wherein said
antibody or a functional fragment thereof is specific for
CD38.

[0012] Also, the present invention relates to a method of
inducing specific killing of tumor cells that express CD38,
wherein said specific killing occurs by CD38 cross-linking,
comprising the step of incubating said cells in the presence of
a sufficient amount of an isolated human or humanized anti-
CD38antibody ora functional fragment thereof, wherein said
human or humanized anti-CD38 antibody or said functional
fragment thereof comprises (i) a heavy chain amino acid
sequence depicted in SEQ ID NO: 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 92, 93, 94, 95, 96, 97, 98, 99,
100, 101, 102, 103, 104, 105 or 106 or (ii) a variable heavy
chain that has at least a sixty percent identity to a variable
heavy chain depicted in SEQ ID NO: 16, 17, 18, 19, 20, 21,
22,23,24,25,26,27,28,29,30,92,93,94,95, 96,97, 98,99,
100, 101, 102, 103, 104, 105 or 106.

[0013] Also, the present invention relates to a method of
inducing specific killing of tumor cells that express CD38,
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wherein said specific killing occurs by CD38 cross-linking,
comprising the step of incubating said cells in the presence of
a sufficient amount of an isolated human or humanized anti-
CD38antibody or a functional fragment thereof, wherein said
human or humanized anti-CD38 antibody comprises (i) and/
or a light chain amino acid sequence depicted in SEQ ID NO:
46,47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 109
or 110 or (ii) a variable light chain that has at least a sixty
percent identity to a variable light chain depicted in SEQ 1D
NO: 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
109 or 110.

[0014] Furthermore, the present invention relates to a
method of detecting specific killing of tumor cells that
express CD38, by CD38 cross-linking, comprising the steps
of:

[0015] (i) administering to a subject in need thereof an
effective amount of a human or humanized anti-CD38
antibody or a functional fragment thereof, and

[0016] (ii) detecting the specific killing activity of said
human or humanized anti-CD38 antibody or said func-
tional fragment thereof.

[0017] Also, the present invention relates to a method of
detecting the presence of CD38 in a tissue or a cell of minipig
origin, comprising the steps of:

[0018] (i) allowing a human or humanized anti-CD38
antibody or a functional fragment thereof to come into
contact with said CD38, and

[0019] (ii) detecting the specific binding of said human
or humanized anti-CD38 antibody or functional frag-
ment thereof to said CD38 minipig cells, wherein said
antibody or functional fragment thereof is also able to
specifically bind to CD38 of human origin.

[0020] Furthermore, the present invention relates to A
method of detecting CD38 in a CD38-expressing erythrocyte,
comprising the steps of:

[0021] (i) allowing a human or humanized anti-CD38
antibody or a functional fragment thereof to come into
contact with said CD38-expressing erythrocyte, and

[0022] (i1) detecting the specific binding of said human
or humanized anti-CD38 antibody or functional frag-
ment thereof to said CD38-expressing erythrocytes,
wherein said antibody or functional fragment thereof is
also able to specifically bind to human CD38 from a cell
or tissue other than human erythrocytes.

[0023] The present invention also relates to an isolated
antibody or functional fragment thereof according to the
present invention, which comprises (1) an H-CDR3 region
depicted in SEQ ID NO: 21 or 22 or (ii) an H-CDR3 region at
least a sixty percent identity thereto, and that is specific for
human CD38 and marmoset CD38.

BRIEF DESCRIPTION OF THE FIGURES

[0024] FIG. 1a provides nucleic acid sequences of various
antibody variable heavy regions for use in the present inven-
tion.

[0025] FIG. 15 provides amino acid sequences of various
antibody variable heavy regions for use in the present inven-
tion. CDR regions HCDR1, HCDR2 and HCDR3 are desig-
nated from N- to C-terminus in boldface.

[0026] FIG. 2a provides nucleic acid sequences of various
antibody variable light regions for use in the present inven-
tion.

[0027] FIG. 2b provides amino acid sequences of various
antibody variable light regions for use in the present inven-
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tion. CDR regions LCDR1, LCDR2 and LCDR3 are desig-
nated from N- to C-terminus in boldface.

[0028] FIG. 3 provides amino acid sequences of variable
heavy regions of various consensus-based HuCAL antibody
master gene sequences. CDR regions HCDR1, HCDR2 and
HCDR3 are designated from N- to C-terminus in boldface.
[0029] FIG. 4 provides amino acid sequences of variable
light regions of various consensus-based HuCAL antibody
master gene sequences. CDR regions LCDR1, LCDR2 and
LCDR3 are designated from N- to C-terminus in boldface.
[0030] FIG. 5 provides the amino acid sequence of CD38
(SWISS-PROT primary accession number P28907).

[0031] FIG. 6 provides the nucleotide sequences of the
heavy and light chains of chimeric OKT10.

[0032] FIG. 7 provides the DNA sequence of pMORPH®_
h_IgG1_1 (bp 601-2100) (SEQ ID NO: 74): The vector is
based on the pcDNA3.1+ vectors (Invitrogen). The amino
acid sequence of the VH-stuffer sequence is indicated in bold,
whereas the final reading frames of the VH-leader sequence
and the constant region gene are printed in non-bold. Restric-
tion sites are indicated above the sequence. The priming sites
of the sequencing primers are underlined.

[0033] FIG. 8 provides the DNA sequence of Ig kappa light
chain expression vector pMORPH®_h_Igk_ 1 (bp 601-
1400) (SEQ ID NO: 75): The vector is based on the pcDNA3.
1+ vectors (Invitrogen). The amino acid sequences of the
Vi-stuffer sequence is indicated in bold, whereas the final
reading frames of the Vi-leader sequence and of the constant
region gene are printed in non-bold. Restriction sites are
indicated above the sequence. The priming sites of the
sequencing primers are underlined.

[0034] FIG. 9 provides the DNA sequence of HuCAL Ig
lambda light chain vector pMORPH® _h_Igh 1 (bp 601-
1400) (SEQ ID NO: 76): The amino acid sequence of the

V A-stuffer sequence is indicated in bold, whereas the final

reading frames of the V A-leader sequence and of the constant
region gene are printed in non-bold. Restriction sites are
indicated above the sequence. The priming sites of the
sequencing primers are underlined.

[0035] FIG. 10 provides different combinations of heavy
and light chains in the Fab/IgG format for use in the present
invention

[0036] FIG. 11 provides CD38-expression analysis of
Lymphocytes and Erythrocytes obtained by FACS. PBMCs
and Erythrocytes were isolated from whole blood of cyno-
molgus, thesus and marmoset by density gradient centrifuga-
tion followed by FACS-analysis using anti-CD38 Fab anti-
bodies MORO03087 (A, right histograms, light arrow) and
MORO03088 (B, right histograms; light arrow). An irrelevant
Fab-antibody (A & B, left histograms; black arrow) was used
as a negative control.

[0037] FIG. 12 provides CD38 expression analysis of Lym-
phocytes and Erythrocytes obtained by FACS. PBMCs and
Erythrocytes were isolated from whole blood of human,
cynomolgus and marmoset by density gradient centrifugation
followed by FACS-analysis using anti-CD38 IgGl
MORO03087 (right histograms; white arrow). An irrelevant
1gG1 control antibody (A & B, left histograms; black arrow)
was used as a negative control.

[0038] FIG. 13 provides a comparative overview of Cross-
Reactivity of different anti-CD38 antibodies.

[0039] FIGS. 14(a) and 14(b) delineate the CDR and FR
regions for certain antibodies for use in the invention and
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compare amino acids at a given position to each other and to
corresponding consensus sequences.

DETAILED DESCRIPTION OF THE INVENTION

[0040] The present invention is based on the discovery of
novel antibodies and methods of using antibodies that are
specific to or have a high affinity for CD38 and can deliver a
therapeutic benefit to a subject. The antibodies, which may be
human or humanized, can be used in many contexts, which
are more fully described herein. Suitable antibodies for use in
the present invention are disclosed in U.S. 60/614,471, which
hereby is incorporated by reference.

[0041] A “human” antibody or functional human antibody
fragment is hereby defined as one that is not chimeric (e.g.,
not “humanized”) and not from (either in whole or in part) a
non-human species. A human antibody or functional anti-
body fragment can be derived from a human or can be a
synthetic human antibody. A “synthetic human antibody” is
defined herein as an antibody having a sequence derived, in
whole or in part, in silico from synthetic sequences that are
based on the analysis of known human antibody sequences. In
silico design of a human antibody sequence or fragment
thereof can be achieved, for example, by analyzing a database
of human antibody or antibody fragment sequences and
devising a polypeptide sequence utilizing the data obtained
therefrom. Another example of a human antibody or func-
tional antibody fragment, is one that is encoded by a nucleic
acid 1solated from a library of antibody sequences of human
origin (i.e., such library being based on antibodies taken from
a human natural source).

[0042] A “humanized antibody” or functional humanized
antibody fragment is defined herein as one that is (1) derived
from a non-human source (e.g., a transgenic mouse which
bears a heterologous immune system), which antibody is
based on a human germline sequence; or (ii) chimeric,
wherein the variable domain is derived from a non-human
origin and the constant domain is derived from a human
origin or (ii1) CDR-grafted, wherein the CDRs of the variable
domain are from a non-human origin, while one or more
frameworks of the variable domain are of human origin and
the constant domain (if any) is of human origin.

[0043] As used herein, an antibody “binds specifically to,”
is “specific to/for” or “specifically recognizes” an antigen
(here, CD38)if such antibody is able to discriminate between
such antigen and one or more reference antigen(s), since
binding specificity is not an absolute, but a relative property.
In its most general form (and when no defined reference is
mentioned), “specific binding” is referring to the ability of the
antibody to discriminate between the antigen of interest and
an unrelated antigen, as determined, for example, in accor-
dance with one of the following methods. Such methods
comprise, but are not limited to Western blots, ELISA-, RIA-,
ECL-, IRMA-tests, FACS, THC and peptide scans. For
example, a standard ELISA assay can be carried out. The
scoring may be carried out by standard color development
(e.g. secondary antibody with horseradish peroxide and tet-
ramethyl benzidine with hydrogen peroxide). The reaction in
certain wells is scored by the optical density, for example, at
450 nm. Typical background (=negative reaction) may be 0.1
OD; typical positive reaction may be 1 OD. This means the
difference positive/negative can be more than 10-fold. Typi-
cally, determination of binding specificity is performed by
using not a single reference antigen, but a set of about three to
five unrelated antigens, such as milk powder, BSA, transfer-
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rin or the like. It is possible for an antibody to be “specific to”
or “specific for” an antigen of 2 or more cells/tissues and/or 2
or more species, provided that the antibody meets binding
criteria for each of such cells/tissues and species, for example.
Accordingly, an antibody may bind specifically to the target
antigen CD38 on various cell types and/or tissues, e.g. ervth-
rocytes, lymphocytes isolated from peripheral blood, spleen
or lymph-nodes. In addition, an antibody may be specific to
both CD38 of one species and CD38 of another species.
[0044] “Specific binding” also may refer to the ability of an
antibody to discriminate between the target antigen and one
or more closely related antigen(s), which are used as refer-
ence points, e.g. between CD38 and CD157. Additionally,
“specific binding” may relate to the ability of an antibody to
discriminate between different parts of its target antigen, e.g.
different domains or regions of CD38, such as epitopes in the
N-terminal or in the C-terminal region of CD38, or between
one or more key amino acid residues or stretches of amino
acid residues of CD38.

[0045] Also, as used herein, an “immunoglobulin” (Ig)
hereby is defined as a protein belonging to theclass 1gG, IgM,
IgE, IgA, or IgD (or any subclass thereof), and includes all
conventionally known antibodies and functional fragments
thereof. A “functional fragment” of an antibody/immunoglo-
bulin hereby is defined as a fragment of an antibody/immu-
noglobulin (e.g., a variable region of an IgG) that retains the
antigen-binding region. An “antigen-binding region” of an
antibody typically is found in one or more hypervariable
region(s) of an antibody, i.e., the CDR-1, -2, and/or -3
regions; however, the variable “framework” regions can also
play an important role in antigen binding, such as by provid-
ing a scaffold for the CDRs. Preferably, the “antigen-binding
region” comprises at least amino acid residues 4 to 103 ofthe
variable light (VL) chain and 5 to 109 of the variable heavy
(VH) chain, more preferably amino acid residues 3 to 107 of
VL and 4 to 111 of VH, and particularly preferred are the
complete VL and VH chains (amino acid positions 1 to 109 of
VL and 1 to 113 of VH; numbering according to WO
97/08320). A preferred class of immunoglobulins for use in
the present invention is IgG. “Functional fragments” of the
invention include the domain of a F(ab'), fragment, a Fab
fragment and scFv. The F(ab'), or Fab may be engineered to
minimize or completely remove the intermolecular disul-
phide interactions that occur between the Cp, and C,
domains.

[0046] The term “parental binder” as used in connection
with the present invention denotes any binder which has not
undergone the process of optimization. A process of optimi-
zation is described elsewhere in the present specification.
[0047] The term “binder” as used in connection with the
present invention may be used ina synonymous manner as the
term “immunoglobulin” or “antibody”.

[0048] Anantibody for use in the invention may be derived
from a recombinant antibody library that is based on amino
acid sequences that have been designed in silico and encoded
by nucleic acids that are synthetically created. In silico design
of an antibody sequence is achieved, for example, by analyz-
ing a database of human sequences and devising a polypep-
tide sequence utilizing the data obtained therefrom. Methods
for designing and obtaining in silico-created sequences are
described, for example, in Knappik et al., J. Mol. Biol. (2000)
296:57; Krebs et al., J. Inmunol. Methods. (2001) 254:67,
and U.S. Pat. No. 6,300,064 issued to Knappik et al., which
hereby are incorporated by reference in their entirety.
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[0049] Antibodies for Use in the Invention

[0050] Throughout this document, reference is made to the
following representative antibodies for use in the invention:
“antibody nos.” or “LACS” or “MOR” 3076 or 03076, 3078
or03078,3081 or 03081, 3085 or 03085, 3086 or 03086, 3087
or03087,3088 or 03088, 30890r03089,3101 0r03101,3102
0r03102,31270r03127,31280r03128,3129 0r03129,3130
0r03130,31310r03131, 6183 0r06183,6184 or 06184, 6185
or06185,61860r 06186, 6187 0r06187,6188 or 06188, 6189
or06189,61900r 06190, 61920r06192,61950r 06195, 6197
or 06197, 6200 0r 06200, 6201 0r 06201, 6204 or 06204, 6214
or 06214, 6278 or 06278, 6279 or 06279. LAC 3076 repre-
sents an antibody having a variable heavy region correspond-
ing to SEQ ID NO: 1 (DNA)/SEQ ID NO: 16 (protein) and a
variable light region corresponding to SEQ ID NO: 31
(DNA)/SEQ 1D NO: 46 (protein). LAC 3078 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 2 (DNA)/SEQ ID NO: 17 (protein) and a vari-
able light region corresponding to SEQ ID NO: 32 (DNA)Y/
SEQ ID NO: 47 (protein). LAC 3081 represents an antibody
having a variable heavy region corresponding to SEQ 1D NO:
3 (DNAYSEQ ID NO: 18 (protein) and a variable light region
corresponding to SEQ ID NO: 33 (DNA)Y/SEQ ID NO: 48
(protein). LAC 3085 represents an antibody having a variable
heavy region corresponding to SEQ ID NO: 4 (DNA)/SEQ ID
NO: 19 (protein) and a variable light region corresponding to
SEQ ID NO: 34 (DNAYSEQ ID NO: 49 (protein). LAC 3086
represents an antibody having a variable heavy region corre-
sponding to SEQ ID NO: 5 (DNA)/SEQ ID NO: 20 (protein)
and a variable light region corresponding to SEQ ID NO: 35
(DNA)/SEQ 1D NO: 50 (protein). LAC 3087 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 6 (DNA)/SEQ ID NO: 21 (protein) and a vari-
able light region corresponding to SEQ ID NO: 36 (DNA)/
SEQ ID NO: 51 (protein). LAC 3088 represents an antibody
having a variable heavy region corresponding to SEQ 1D NO:
7 (DNA)Y/SEQ ID NO: 22 (protein) and a variable light region
corresponding to SEQ ID NO: 37 (DNA)YSEQ ID NO: 52
(protein). LAC 3089 represents an antibody having a variable
heavy region corresponding to SEQ ID NO: 8 (DNA)/SEQ 1D
NO: 23 (protein) and a variable light region corresponding to
SEQ ID NO: 38 (DNA)/SEQ ID NO: 53 (protein). LAC 3101
represents an antibody having a variable heavy region corre-
sponding to SEQ ID NO: 9 (DNA)/SEQ ID NO: 24 (protein)
and a variable light region corresponding to SEQ ID NO: 39
(DNA)/SEQ 1D NO: 54 (protein). LAC 3102 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 10 (DNAYSEQ ID NO: 25 (protein) and a
variable light region corresponding to SEQ ID NO: 40
(DNA)/SEQ ID NO: 55 (protein). LAC 3127 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 11 (DNAY/SEQ ID NO: 26 (protein) and a
variable light region corresponding to SEQ ID NO: 41
(DNA)/SEQ 1D NO: 56 (protein). LAC 3128 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 12 (DNA)Y/SEQ ID NO: 27 (protein) and a
variable light region corresponding to SEQ ID NO: 42
(DNA)/SEQ 1D NO: 57 (protein). LAC 3129 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 13 (DNA)/SEQ ID NO: 28 (protein) and a
variable light region corresponding to SEQ ID NO: 43
(DNA)/SEQ 1D NO: 58 (protein). LAC 3130 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 14 (DNA)/SEQ ID NO: 29 (protein) and a
variable light region corresponding to SEQ ID NO: 44
(DNA)/SEQ 1D NO: 59 (protein). LAC 3131 represents an
antibody having a variable heavy region corresponding to
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SEQID NO: 15 (DNA)Y/SEQ ID NO: (protein) and a variable
light region corresponding to SEQ ID NO: 45 (DNA)/SEQID
NO: 60 (protein). Furthermore, optimized clones, which were
derived from the parental binders MORO03087 and
MORO03088, comprise the following: MOR06183 represents
an antibody having a variable heavy region corresponding to
SEQ ID NO: 77 (DNA)YSEQ ID NO: 92 (protein).
MORO06184 represents an antibody having a variable heavy
region corresponding to SEQ ID NO: 78 (DNAYSEQ 1D NO:
93 (protein). MORO06185 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 79
(DNA)/SEQ ID NO: 94 (protein). MOR06186 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 80 (DNA)SEQ ID NO: 95 (protein).
MORO06187 represents an antibody having a variable heavy
region corresponding to SEQ ID NO: 81 (DNAYSEQ 1D NO:
96 (protein). MORO06188 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 82
(DNA)/SEQ ID NO: 97. MOR06189 represents an antibody
having a variable heavy region corresponding to SEQ 1D NO:
83 (DNA)/SEQ ID NO:98 (protein). MOR06190 represents
an antibody having a variable heavy region corresponding to
SEQ ID NO: 84 (DNA)SEQ ID NO: 99 (protein).
MORO06192 represents an antibody having a variable heavy
region corresponding to SEQ ID NO: 85 (DNA)/SEQ 1D NO:
100 (protein). MORO06195 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 86
(DNA)/SEQIDNO: 101 (protein). MOR06197 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 87 (DNA)/SEQ ID NO: 102 (protein).
MORO06200 represents an antibody having a variable heavy
region corresponding to SEQ ID NO: 88 (DNAYSEQ 1D NO:
103 (protein). MOR06201 represents an antibody having a
variable heavy region corresponding to SEQ ID NO: 89
(DNA)/SEQIDNO: 104 (protein). MOR 06204 represents an
antibody having a variable heavy region corresponding to
SEQ ID NO: 90 (DNA)/SEQ ID NO: 105 (protein).
MORO06214 represents an antibody having a variable heavy
region corresponding to SEQ ID NO: 91 (DNA)/SEQ ID NO:
106 (protein). MORO06278 represents an antibody having a
variable light region corresponding to SEQ ID NQO: 107
(DNA)/SEQIDNO: 109 (protein). MOR 06279 represents an
antibody having a variable light region corresponding to SEQ
ID NO: 108 (DNA)/SEQ ID NO: 110 (protein).

[0051] Antibodies of the invention were characterized in
Fab and/or IgG format and comprise various combinations of
the light and heavy chains of optimized and parental binders.
FIG. 10 shows several non-limiting combinations which can
be used in connection with the present invention.

[0052] In one aspect, the invention provides methods for
using antibodies having an antigen-binding region that can
bind specifically to or has a high affinity for one or more
regions of CD38, whose amino acid sequence is depicted by
SEQ ID NO: 71. An antibody is said to have a “high affinity”
for an antigen if the affinity measurement is at least 100 nM
(monovalent aflinity of Fab fragment). An antibody or anti-
gen-binding region for use in the present invention preferably
can bind to CD38 with an affinity of about less than 600 nM.
Preferably, the antibody or antigen-binding region for use in
the present invention can bind to CD38 with an affinity of
about less than 100 nM, more preferably less than about 60
nM, and still more preferably less than about 30 nM. Further
preferred are uses of antibodies that bind to CD38 with an
affinity of less than about 10 nM, and more preferably less
than 3 about nM. For instance, the affinity of an antibody for
use in the invention against CD38 may be about 10.0 nM or
2.4 nM (monovalent affinity of Fab fragment).
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[0053] Table 1 provides a summary of affinities of repre-
sentative antibodies, as determined by surface plasmon reso-
nance (Biacore) and FACS Scatchard analysis:

TABLE 1

Antibody Affinities

FACS Scatchard
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[0054] With reference to Table 1, the affinity of LACs was
measured by surface plasmon resonance (Biacore) on human
CD38 Fe-fusion and by a flow cytometry procedure utilizing
the CD38-expressing human Raji cell line. The Biacore stud-
ies were performed on directly immobilized antigen (CD38-
Fc fusion protein). The Fab format of LACs exhibit an
monovalent affinity range between about 30 and 596 nM on
immobilized CD38-Fc fusion protein.

BIACORE (Fab) (IgG1)® _ .
Antibody (Fab or IgG1) K [nM]” K, [1M] [0055] ThelgG1 format was used for the cell-based affinity
Ry—" P p determination (FACS Scatchard). The right column of Table 1
2 ( n.d. . . . .
MORO07R . o denotes the binding strength of the LACS in this format.
MOR03081 416/450 25 [0056] Another preferred feature of preferred antibodies
xg%g;gzz %é 11? q for use in the invention is their specificity for an area within
MOR03087 17/38 5 the N-terminal region of CD38. For example, LACs of the
MORO03088 95 nd. invention can bind specifically to the N-terminal region of
MOR03089 340 nd. CD38.
MOR03101 314 nd. - . " . )
MOR03102 64 5 [0057] Optimized antibodies of the present invention were
MOR03127 168 (54)° nd. further characterized as shown in Tables 2 and 3. Summaries
MORO?% 117/847 H-g- are provided of affinities as determined by surface plasmon
xgﬁgggg n4d3 E y resonance (Biacore) and FACS Scatchard analysis. Addition-
MOR03131 451 nd. ally, FACS-binding to human erythrocytes and ELISA bind-
Chimeric OKT10 n.d. 8.28 ing studies to CD38 Fe-Fusion protein have also been deter-
o —_— v " mined. The characterizations show that several optimized
b format; analysis on human criusion aa fo- binders show a reduced binding to human erythrocytes and a
IgG1 format; analysis with Raji cells . .
“standard deviation (n = 3) higher ELISA signal as compared to the parental clone. In
“standard deviation (n = 4) addition derivatives of MOR03088 have an improved affinity
as shown by FACS Scatchards and affinity determinations.
TABLE 2
Overview characterizations of affinitv-matured clones:
FACS anal.
FACS-Binding Efficacy ELISA
Affinities to human CD38 Fe-Fusion
KDs KDs Scatchards [ECsgs]  Erythrocytes? protein®
(Biacore)® (Bioveris)® RPMI8226° OPM2® (Compared to (% Reactivity of
MOR# Optimization  [nM] [pM] [nM] [mM] MORO03087) ADCC?  MORD3087)
03087 Parental 5.68 4877 5.37 17.4%/5.7 =MOR03087 + 100
6183 H-CDR2 13.47 25.98 28.06 891  <MOR03087 + 106
6184 H-CDR2 9.68 66.22 4.01 10.58  ~MOR03087 nd. 150
6185 H-CDR2 439 13.69 7.30 1150 <MOR03087 + 142
6186 H-CDR2 4.62 5.09 6.47 15,57 <MORO03087 nd. 117
6187 H-CDR2 12.46 4538 16.85 9.37 ~MOR03087 nd. 145
6188 H-CDR2 3.96 59.32 2271 20.15  <MOR03087 nd. 140
6189 H-CDR2 4.95 24.69 9.41 ne.  ~MOR03087 nd. 126
6190 H-CDR2 15.65 48.85 11.66 ne.  <MOR03087 nd. 125
6192 H-CDR2 5.01 74.73 7.07 ne. ~MORO03087 nd. 111
6195 H-CDR2 452 55.73 5.60 ne.  ~MORO03087 nd. 155
6197 H-CDR2 481 12.74 6.92 ne.  <MOR03087 nd. 138
6200 H-CDR2 7.92 59.91 5.02 7.15  >MOR03087 nd. 144
6201 H-CDR2 6.81 18.59 9.00 ne. ~MOR03087 n.d. 137
03088 Parental 4140  2149.92 24.6% 15.3*  no binding + 18
6204 H-CDR2 272 58.51 6.36 ne.  <MOR03087 nd. 56
6214 H-CDR2 5.26 93.65 5.32 ne.  <MOR03087 nd. 109
6347 L-CDR3 n.d. n.d. n.d. nd. nd n.d. n.d.
6348 L-CDR3 n.d. n.d. n.d. nd.  nd n.d. n.d.

“Fab-format
b1gG-format

“Human Effector cells & RPMI8226 Target cells (E:T ratio = 30:1)

+: Killing of RPMI8226 cells in ADCC
n.d.: not determined
*different experiment
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TABLE 3

ECsq in FACS-Scatchard, ADCC and CDC

Characterizations

FACS-Scatchard CDC

OPM2  ADCC  CHO

Anti-CD38  RPMI8226 CCRF-CEM ECs, RPMIS226 ECs,

MAbs: ECso[nM]®  ECso [aM]®  [nM]°  ECsq[nM]® [nM]?
MOR03087 6.3 14.7 17.54 0.14 3.4
MOR03088 24.6 25.5 2.6 ne. ne.
MOR03080 1.8 2.6 19 0.13 1.9

“single measurement
®mean from 2 measurements

[0058] The type of epitope to which an antibody for use in
the invention binds may be linear (i.e. one consecutive stretch
of amino acids) or conformational (i.e. multiple stretches of
amino acids). In order to determine whether the epitope of a
particular antibody is linear or conformational, the skilled
worker can analyze the binding of antibodies to overlapping
peptides (e.g., 13-mer peptides with an overlap of 11 amino
acids) covering different domains of CD38. LACS may rec-
ognize discontinuous or linear epitopes in the N-terminal
region of CD38. Combined with the knowledge provided
herein, the skilled worker in the art will know how to use one
or more isolated epitopes of CD38 for generating antibodies
having an antigen-binding region that is specific for said
epitopes (e.g. using synthetic peptides of epitopes of CD38 or
cells expressing epitopes of CD38).

[0059] An antibody for use in the invention preferably is
species cross-reactive with humans and at least one other
non-human species. The non-human species can be non-hu-
man primate, e.g. rhesus, baboon and/or cynomolgus. Other
non-human species can be minipig, rabbit, mouse, rat and/or
hamster. An antibody that is cross reactive with at least one
other species beside human can provide greater flexibility and
benefits over known anti-CD38 antibodies, for purposes of
conducting in vivo studies in multiple species with the same
antibody. An antibody that is cross reactive with minipig
and/or rabbit, for example, can be a candidate for toxicology
and safety studies.

[0060] Preferably, an antibody for use in the invention not
only is able to bind to CD38, but also is able to mediate killing
of a cell expressing CD38. More specifically, an antibody for
use in the invention can mediate its therapeutic effect by
depleting CD38-positive (e.g., malignant) cells via antibody-
effector functions. These functions include antibody-depen-
dent cellular cytotoxicity (ADCC) and complement-depen-
dent cytotoxicity (CDC).

[0061] CD38-expression, however, is not only found on
immune cells within the myeloid (e.g. monocytes, granulo-
cytes) and lymphoid lineage (e.g. activated B and T-cells;
plasma cells), but also on the respective precursor cells. Since
it is important that those cells are not affected by antibody-
mediated killing of malignant cells, the antibodies of the
present invention are preferably not cytotoxic to precursor
cells.

[0062] Inadditionto its catalytic activities as a cyclic ADP-
ribose cyclase and hydrolase, CD38 displays the ability to
transduce signals of biological relevance (Hoshino et al.,
1997; Ausiello et al., 2000). Those functions can be induced
in vivo by, e.g. receptor-ligand interactions or by cross-link-
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ing with agonistic anti-CD38 antibodies, leading, e.g. to cal-
cium mobilization, lymphocyte proliferation and release of
cytokines. Preferably, the antibodies of the present invention
are non-agonistic antibodies.

Peptide Variants

[0063] Antibodies for use in the invention are not limited to
the specific peptide sequences provided herein. Rather, the
invention also embodies the use of variants of these polypep-
tides. With reference to the instant disclosure and convention-
ally available technologies and references, the skilled worker
will be able to prepare, test and utilize functional variants of
the antibodies disclosed herein, while appreciating that vari-
ants having the ability to mediate killing of a CD38+ target
cell fall within the scope of the present invention. As used in
this context, “ability to mediate killing of a CD38+ target
cell” means a functional characteristic ascribed to an anti-
CD38 antibody for use in the invention. Ability to mediate
killing of a CD38+ target cell, thus, includes the ability to
mediate killing of a CD38+ target cell, e.g. by ADCC and/or
CDC, or by toxin constructs conjugated to an antibody foruse
in the invention.

[0064] A variant can include, for example, an antibody that
has at least one altered complementarity determining region
(CDR) (hyper-variable) and/or framework (FR) (variable)
domain/position, vis-a-vis a peptide sequence disclosed
herein. To better illustrate this concept, a brief description of
antibody structure follows.

[0065] An antibody is composed of two peptide chains,
each containing one (light chain) or three (heavy chain) con-
stant domains and a variable region (VL, VH), the latter of
which is in each case made up of four FR regions and three
interspaced CDRs. The antigen-binding site is formed by one
or more CDRs, yet the FR regions provide the structural
framework for the CDRs and, hence, play an important role in
antigen binding. By altering one or more amino acid residues
in a CDR or FR region, the skilled worker routinely can
generate mutated or diversified antibody sequences, which
can be screened against the antigen, for new or improved
properties, for example.

[0066] FIGS. 14 a (VH) and 14 5 (VL) delineate the CDR
and FR regions for certain antibodies for use in the invention
and compare amino acids at a given position to each other and
to corresponding consensus or “master gene” sequences (as
described in U.S. Pat. No. 6,300,064).

[0067] The skilled worker will be able to design peptide
variants, the use of which is within the scope of the present
invention. It is preferred that variants are constructed by
changing amino acids within one or more CDR regions; a
variant might also have one or more altered framework
regions. Alterations also may be made in the framework
regions. For example, a peptide FR domain might be altered
where there is a deviation in a residue compared to a germline
sequence.

[0068] Furthermore, variants may be obtained by using one
LAC as starting point for optimization by diversifying one or
more amino acid residues in the LAC, preferably amino acid
residues in one or more CDRs, and by screening the resulting
collection of antibody variants for variants with improved
properties. Particularly preferred is diversification of one or
more amino acid residues in CDR-3 of VL., CDR-3 of VH,
CDR-1 of VL and/or CDR-2 of VH. Diversification can be
done by synthesizing a collection of DNA molecules using
trinucleotide mutagenesis (TRIM) technology (Virnekas, B.,
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Ge, L., Pliickthun, A., Schneider, K. C., Wellnhofer, G., and
Moroney S. E. (1994) Trinucleotide phosphoramidites: ideal
reagents for the synthesis of mixed oligonucleotides for ran-
dom mutagenesis. Nucl. Acids Res. 22, 5600).

Conservative Amino Acid Variants

[0069] Polypeptide variants may be made that conserve the
overall molecular structure of an antibody peptide sequence
described herein. Given the properties of the individual amino
acids, some rational substitutions will be recognized by the
skilled worker. Amino acid substitutions, i.e., “conservative
substitutions,” may be made, for instance, on the basis of
similarity in polarity, charge, solubility, hydrophobicity,
hydrophilicity, and/or the amphipathic nature of the residues
involved.

[0070] For example, (a) nonpolar (hydrophobic) amino
acids include alanine, leucine, isoleucine, valine, proline,
phenylalanine, tryptophan, and methionine; (b) polar neutral
amino acids include glycine, serine, threonine, cysteine,
tyrosine, asparagine, and glutamine; (c) positively charged
(basic) amino acids include arginine, lysine, and histidine;
and (d) negatively charged (acidic) amino acids include
aspartic acid and glutamic acid. Substitutions typically may
be made within groups (a)-(d). In addition, glycine and pro-
line may be substituted for one another based on their ability
to disrupt a-helices. Similarly, certain amino acids, such as
alanine, cysteine, leucine, methionine, glutamic acid,
glutamine, histidine and lysine are more commonly found in
a-helices, while valine, isoleucine, phenylalanine, tyrosine,
tryptophan and threonine are more commonly found in
[-pleated sheets. Glycine, serine, aspartic acid, asparagine,
and proline are commonly found in turns. Some preferred
substitutions may be made among the following groups: (i) S
and T; (ii) P and G; and (iii) A, V, L and 1. Given the known
genetic code, and recombinant and synthetic DNA tech-
niques, the skilled scientist readily can construct DNAs
encoding the conservative amino acid variants. In one par-
ticular example, amino acid position 3 in SEQ ID NOS: 5, 6,
7, and/or 8 can be changed from a Q to an E.

[0071] As used herein, “sequence identity” between two
polypeptide sequences indicates the percentage of amino
acids that are identical between the sequences. “Sequence
similarity” indicates the percentage of amino acids that either
are identical or that represent conservative amino acid sub-
stitutions. Preferred polypeptide sequences of the invention
have a sequence identity in the CDR regions of at least 60%,
more preferably, at least 70% or 80%, still more preferably at
least 90% and most preferably at least 95%. Preferred anti-
bodies also have a sequence similarity in the CDR regions of
at least 80%, more preferably 90% and most preferably 95%.
Preferred polypeptide sequences of the invention have a
sequence identity in the variable regions of at least 60%, more
preferably, at least 70% or 80%, still more preferably at least
90% and most preferably at least 95%. Preferred antibodies
also have a sequence similarity in the variable regions of at
least 80%, more preferably 90% and most preferably 95%.

DNA Molecules of the Invention

[0072] The present invention also relates to uses of DNA
molecules that encode an antibody for use in the invention.
These sequernces include, but are not limited to, those DNA
molecules set forth in FIGS. 1a and 2a.
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[0073] DNA molecules of the invention are not limited to
the sequences disclosed herein, but also include variants
thereof. DNA variants within the invention may be described
by reference to their physical properties in hybridization. The
skilled worker will recognize that DNA can be used to iden-
tify its complement and, since DNA is double stranded, its
equivalent or homolog, using nucleic acid hybridization tech-
niques. It also will be recognized that hybridization can occur
with less than 100% complementarity. However, given appro-
priate choice of conditions, hybridization techniques can be
used to differentiate among DNA sequences based on their
structural relatedness to a particular probe. For guidance
regarding such conditions see, Sambrook et al., 1989 (Sam-
brook, I., Fritsch, E. F. and Maniatis, T. (1989) Molecular
Cloning: A laboratory manual, Cold Spring Harbor Labora-
tory Press, Cold Spring Harbor, USA) and Ausubel et al.,
1995 (Ausubel, F. M., Brent, R., Kingston, R. E., Moore, D.
D., Sedman, I. G., Smith, J. A., & Struhl, K. eds. (1995).
Current Protocols in Molecular Biology. New York: John
Wiley and Sons).

[0074] Structural similarity between two polynucleotide
sequences can be expressed as a function of “stringency” of
the conditions under which the two sequences will hybridize
with one another. As used herein, the term “stringency” refers
to the extent that the conditions disfavor hybridization. Strin-
gent conditions strongly disfavor hybridization, and only the
most structurally related molecules will hybridize to one
another under such conditions. Conversely, non-stringent
conditions favor hybridization of molecules displaying a
lesser degree of structural relatedness. Hybridization strin-
gency, therefore, directly correlates with the structural rela-
tionships of two nucleic acid sequences. The following rela-
tionships are useful in correlating hybridization and
relatedness (where T, is the melting temperature of a nucleic
acid duplex):
[0075] a.T,=69.3+0.41(G+C) %

[0076] b. The T,, of a duplex DNA decreases by 1° C.
with every increase of 1% in the number of mismatched
base pairs.

[0077] c.(T,),»~(T,),,=18.5 log; n2/ul
[0078] where ul and 2 are the ionic strengths of two
solutions.

[0079] Hybridization stringency is a function of many fac-
tors, including overall DNA concentration, ionic strength,
temperature, probe size and the presence of agents which
disrupt hydrogen bonding. Factors promoting hybridization
include high DNA concentrations, high ionic strengths, low
temperatures, longer probe size and the absence of agents that
disrupt hydrogen bonding. Hybridization typically is per-
formed in two phases: the “binding” phase and the “washing”
phase.

[0080] First, in the binding phase, the probe is bound to the
target under conditions favoring hybridization. Stringency is
usually controlled at this stage by altering the temperature.
For high stringency, the temperature is usually between 65°
C. and 70° C., unless short (<20 nt) oligonucleotide probes
are used. A representative hybridization solution comprises
6xSSC, 0.5% SDS, 5xDenhardt’s solution and 100 pg of
nonspecific carrier DNA. See Ausubel et al., section 2.9,
supplement 27 (1994). Of course, many different, yet func-
tionally equivalent, buffer conditions are known. Where the
degree of relatedness is lower, a lower temperature may be
chosen. Low stringency binding temperatures are between
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about 25° C. and 40° C. Medium stringency is between at
least about 40° C. to less than about 65° C. High stringency is
at least about 65° C.

[0081] Second, the excess probe is removed by washing. It
is at this phase that more stringent conditions usually are
applied. Hence, it is this “washing” stage that is most impor-
tant in determining relatedness via hybridization. Washing
solutions typically contain lower salt concentrations. One
exemplary medium stringency solution contains 2xSSC and
0.1% SDS. A high stringency wash solution contains the
equivalent (in ionic strength) of less than about 0.2xSSC,
with a preferred stringent solution containing about O.1x
SSC. The temperatures associated with various stringencies
are the same as discussed above for “binding.” The washing
solution also typically is replaced a number of times during
washing. For example, typical high stringency washing con-
ditions comprise washing twice for 30 minutes at 55° C. and
three times for 15 minutes at 60° C.

[0082] Accordingly, the present invention includes the use
of nucleic acid molecules that hybridize to the molecules of
set forth in FIGS. 1a and 2 under high stringency binding
and washing conditions, where such nucleic molecules
encode an antibody or functional fragment thereof for uses as
described herein. Preferred molecules (from an mRNA per-
spective) are those that have at least 75% or 80% (preferably
at least 85%, more preferably at least 90% and most prefer-
ably at least 95%) homology or sequence identity with one of
the DNA molecules described herein.

Functionally Equivalent Variants

[0083] Yet another class of DNA variants the use of which
is within the scope of the invention may be described with
reference to the product they encode (see the peptideslisted in
FIGS. 15 and 25). These functionally equivalent genes are
characterized by the fact that they encode the same peptide
sequences found in FIGS. 15 and 24 due to the degeneracy of
the genetic code.

[0084] It is recognized that variants of DNA molecules
provided herein can be constructed in several different ways.
For example, they may be constructed as completely syn-
thetic DNAs. Methods of efficiently synthesizing oligonucle-
otides in the range of 20 to about 150 nucleotides are widely
available. See Ausubel et al., section 2.11, Supplement 21
(1993). Overlapping oligonucleotides may be synthesized
and assembled in a fashion first reported by Khorana et al., J.
Mol. Biol. 72:209-217 (1971); see also Ausubel et al., supra,
Section 8.2. Synthetic DNAs preferably are designed with
convenient restriction sites engineered at the 5' and 3' ends of
the gene to facilitate cloning into an appropriate vector.

[0085] As indicated, a method of generating variants is to
start with one of the DNAs disclosed herein and then to
conduct site-directed mutagenesis. See Ausubel et al., supra,
chapter 8, Supplement 37 (1997). In a typical method, a target
DNA is cloned into a single-stranded DNA bacteriophage
vehicle. Single-stranded DNA is isolated and hybridized with
an oligonucleotide containing the desired nucleotide alter-
ation(s). The complementary strand is synthesized and the
double stranded phage is introduced into a host. Some of the
resulting progeny will contain the desired mutant, which can
be confirmed using DNA sequencing. In addition, various
methods are available that increase the probability that the
progeny phage will be the desired mutant. These methods are
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well known to those in the field and kits are commercially
available for generating such mutants.

Recombinant DNA Constructs and Expression

[0086] The present invention further provides for the use of
recombinant DNA constructs comprising one or more of the
nucleotide sequences of the present invention. The recombi-
nant constructs are used in connection with a vector, such as
aplasmid or viral vector, into which a DNA molecule encod-
ing an antibody for use in the invention is inserted.

[0087] The encoded gene may be produced by techniques
described in Sambrook et al., 1989, and Ausubel et al., 1989.
Alternatively, the DNA sequences may be chemically synthe-
sized using, for example, synthesizers. See, for example, the
techniques described in OLIGONUCLEOTIDE SYNTHESTS (1984,
Gait, ed., IRL Press, Oxford), which is incorporated by ref-
erence herein in its entirety. Recombinant constructs of the
invention are comprised with expression vectors that are
capable of expressing the RNA and/or protein products of the
encoded DNAC(s). The vector may further comprise regula-
tory sequences, including a promoter operably linked to the
open reading frame (ORF). The vector may further comprise
aselectable marker sequence. Specific initiation and bacterial
secretory signals also may be required for efficient translation
of inserted target gene coding sequences.

[0088] The present invention further provides for uses of
host cells containing at least one of the DNAs disclosed
herein. The host cell can be virtually any cell for which
expression vectors are available. It may be, for example, a
higher eukaryotic host cell, such as a mammalian cell, a lower
eukaryotic host cell, such as a yeast cell, but preferably is a
prokaryotic cell, such as a bacterial cell. Introduction of the
recombinant construct into the host cell can be effected by
calcium phosphate transfection, DEAE, dextran mediated
transfection, electroporation or phage infection

Bacterial Expression

[0089] Useful expression vectors for bacterial use are con-
structed by inserting a structural DNA sequence encoding a
desired protein together with suitable translation initiation
and termination signals in operable reading phase with a
functional promoter. The vector will comprise one or more
phenotypic selectable markers and an origin of replication to
ensure maintenance of the vector and, if desirable, to provide
amplification within the host. Suitable prokaryotic hosts for
transformation include E. coli, Bacillus subtilis, Salmonella
typhimurium and various species within the genera
Pseudomonas, Streptomyces, and Staphylococcus.

[0090] Bacterial vectors may be, for example, bacterioph-
age-, plasmid- or phagemid-based. These vectors can contain
aselectable marker and bacterial origin of replication derived
from commercially available plasmids typically containing
elements of the well known cloning vector pBR322 (ATCC
37017). Following transformation of a suitable host strain and
growth of the host strain to an appropriate cell density, the
selected promoter is de-repressed/induced by appropriate
means (e.g., temperature shift or chemical induction) and
cells are cultured for an additional period. Cells are typically
harvested by centrifugation, disrupted by physical or chemi-
cal means, and the resulting crude extract retained for further
purification.

[0091] Inbacterial systems, a number of expression vectors
may be advantageously selected depending upon the use
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intended for the protein being expressed. For example, when
a large quantity of such a protein is to be produced, for the
generation of antibodies or to screen peptide libraries, for
example, vectors which direct the expression ofhigh levels of
fusion protein products that are readily purified may be desir-
able.

Therapeutic Methods

[0092] Therapeutic methods involve administering to a
subject in need of treatment a therapeutically effective
amount of an antibody contemplated by the invention. A
“therapeutically effective” amount hereby is defined as the
amount of an antibody that is of sufficient quantity to deplete
CD38-positive cells in a treated area of a subject—either as a
single dose or according to a multiple dose regimen, alone or
in combination with other agents, which leads to the allevia-
tion of an adverse condition, yet which amount is toxicologi-
cally tolerable. The subject may be a human or non-human
animal (e.g., rabbit, rat, mouse, monkey or other lower-order
primate).

[0093] An antibody for use in the invention might be co-
administered with known medicaments, and in some
instances the antibody might itself be modified. For example,
an antibody could be conjugated to an immunotoxin or radio-
isotope to potentially further increase efficacy.

[0094] Disorders and conditions particularly suitable for
treatment with an antibody are multiple myeloma (MM) and
other haematological diseases, such as chronic lymphocytic
leukemia (CLL), chronic myelogenous leukemia (CML),
acute myelogenous leukemia (AML), and acute lymphocytic
leukemia (ALL). An antibody also might be used to treat
inflammatory disease such as rheumatoid arthritis (RA) or
systemic lupus erythematosus (SLE).

[0095] To treat any of the foregoing disorders, pharmaceu-
tical compositions for use in accordance with the present
invention may be formulated in a conventional manner using
oneor more physiologically acceptable carriers or excipients.
An antibody for use in the invention can be administered by
any suitable means, which can vary, depending on the type of
disorder being treated. Possible administration routes include
parenteral (e.g., intramuscular, intravenous, intraarterial,
intraperitoneal, or subcutaneous), intrapulmonary and intra-
nasal, and, if desired for local immunosuppressive treatment,
intralesional administration. In addition, an antibody for use
in the invention might be administered by pulse infusion,
with, e.g., declining doses of the antibody. Preferably, the
dosing is given by injections, most preferably intravenous or
subcutaneous injections, depending in part on whether the
administration is brief or chronic. The amount to be admin-
istered will depend on a variety of factors such as the clinical
symptoms, weight of the individual, whether other drugs are
administered. The skilled artisan will recognize that the route
of administration will vary depending on the disorder or
condition to be treated.

[0096] Determining a therapeutically effective amount of
the novel polypeptide, according to this invention, largely
will depend on particular patient characteristics, route of
administration, and the nature of the disorder being treated.
General guidance can be found, for example, in the publica-
tions of the International Conference on Harmonisation and
in REMINGTON’S PHARMACEUTICAL SCIENCES, chapters 27
and 28, pp. 484-528 (18th ed., Alfonso R. Gennaro, Ed.,
Easton, Pa.: Mack Pub. Co., 1990). More specifically, deter-
mining a therapeutically effective amount will depend on
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such factors as toxicity and efficacy of the medicament. Tox-
icity may be determined using methods well known in the art
and found in the foregoing references. Efficacy may be deter-
mined utilizing the same guidance in conjunction with the
methods described below in the Examples.

Diagnostic Methods

[0097] CD38 is highly expressed on hematological cells in
certain malignancies; thus, an anti-CD?38 antibody for use in
the invention may be employed in order to image or visualize
asite of possible accumulation of malignant cells in a patient.
In this regard, an antibody can be detectably labeled, through
the use of radioisotopes, affinity labels (such as biotin, avidin,
etc.) fluorescent labels, paramagnetic atoms, etc. Procedures
for accomplishing such labeling are well known to the art.
Clinical application of antibodies in diagnostic imaging are
reviewed by Grossman, H. B., Urol. Clin. North Amer.
13:465-474 (1986)), Unger, E. C. et al., Invest. Radiol.
20:693-700 (1985)), and Khaw, B. A. et al., Science 209:295-
297 (1980)). Preferred antibodies or antigen-binding regions
of the invention for use as a diagnostic compound comprise a
variable heavy chain sequence selected from the group con-
sisting of SEQ ID NO: 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26,27,28,29,30,92,93,94,95,96,97, 98,99, 100, 101, 102,
103, 104, 105 and 106 and/or a variable light chain sequence
selected from the group consisting of SEQ IDNO: 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 109 and 110.
[0098] The detection of foci of such detectably labeled
antibodies might be indicative of a site of tumor development,
for example. In one embodiment. this examination is done by
removing samples of tissue or blood and incubating such
samples in the presence of the detectably labeled antibodies.
In a preferred embodiment, this technique is done in a non-
invasive manner through the use of magnetic imaging, fluo-
rography, etc. Such a diagnostic test may be employed in
monitoring the success of treatment of diseases, where pres-
ence or absence of CD38-positive cells is a relevant indicator.
The invention also contemplates the use of an anti-CD38
antibody, as described herein for diagnostics in an ex vivo
setting.

Therapeutic and Diagnostic Compositions

[0099] The antibodies for use in the present invention can
be formulated according to known methods to prepare phar-
maceutically useful compositions, wherein an antibody for
use in the invention (including any functional fragment
thereof) 1s combined in a mixture with a pharmaceutically
acceptable carrier vehicle. Suitable vehicles and their formu-
lation are described, for example, in REMINGTON’S PHARMA-
CEUTICAL SCIENCES (18thed., Alfonso R. Gennaro, Ed., Eas-
ton, Pa: Mack Pub. Co. 1990). In order to form a
pharmaceutically acceptable composition suitable for effec-
tive administration, such compositions will contain an effec-
tive amount of one or more of the antibodies for use in the
present invention, together with a suitable amount of carrier
vehicle. Preferred antibodies or antigen-binding regions of
the invention for use as a diagnostic compound comprise a
variable heavy chain sequence selected from the group con-
sisting of SEQ ID NO: 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26,27,28,29,30,92,93, 94,95, 96,97, 98,99, 100, 101, 102,
103, 104, 105 and 106 and/or a variable light chain sequence
selected from the group consisting of SEQ IDNO: 46, 47, 48,
49,50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 109 and 110.
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[0100] Preparations may be suitably formulated to give
controlled-release of the active compound. Controlled-re-
lease preparations may be achieved through the use of poly-
mers to complex or absorb anti-CD38 antibody. The con-
trolled delivery may be exercised by selecting appropriate
macromolecules (for example polyesters, polyamino acids,
polyvinyl, pyrrolidone, ethylenevinyl-acetate, methylcellu-
lose, carboxymethylcellulose, or protamine, sulfate) and the
concentration of macromolecules as well as the methods of
incorporation in order to control release. Another possible
method to control the duration of action by controlled release
preparations is to incorporate anti-CD38 antibody into par-
ticles of a polymeric material such as polyesters, polyamino
acids, hydrogels, poly(lactic acid) or ethylene vinylacetate
copolymers. Alternatively, instead of incorporating these
agents into polymeric particles, it is possible to entrap these
materials in microcapsules prepared, for example, by coac-
ervation techniques or by interfacial polymerization, for
example, hydroxymethylcellulose or gelatine-microcapsules
and poly(methylmethacylate) microcapsules, respectively, or
in colloidal drug delivery systems, for example, liposomes,
albumin microspheres, microemulsions, nanoparticles, and
nanocapsules or in macroemulsions. Such techniques are dis-
closed in Remington’s Pharmaceutical Sciences (1980).
[0101] The compounds may be formulated for parenteral
administration by injection, e.g., by bolus injection or con-
tinuous infusion. Formulations for injection may be presented
in unit dosage form, e.g., in ampules, or in multi-dose con-
tainers, with an added preservative. The compositions may
take such forms as suspensions, solutions or emulsions in oily
or aqueous vehicles, and may contain formulatory agents
such as suspending, stabilizing and/or dispersing agents.
Alternatively, the active ingredient may be in powder form for
constitution with a suitable vehicle, e.g., sterile pyrogen-free
water, before use.

[0102] The compositions may, if desired, be presented in a
pack or dispenser device, which may contain one or more unit
dosage forms containing the active ingredient. The pack may
for example comprise metal or plastic foil, such as a blister
pack. The pack or dispenser device may be accompanied by
instructions for administration.

[0103] The invention further is understood by reference to
the following working examples, which are intended to illus-
trate and, hence, not limit the invention.

EXAMPLES
Cell-Lines

[0104] The following cell-lines were obtained from the
European Collection of Cell Cultures (ECACC), the German
Collection of Microorganisms (DSMZ) or the American Type
Culture collection (ATCC): hybridoma cell line producing
the CD38 mouse IgGl monoclonal antibody OKTI10
(ECACC, #87021903), Jurkat cells (DSMZ, ACC282), LP-1
(DSMZ, ACC41), RPMI8226 (ATCC, CCL-155), HEK293
(ATCC, CRL-1573), CHO-K1 (ATCC, CRL-61), Raji
(ATCC, CCL-86), and OPM2 (DSMZ, ACC50).

Cells and Culture-Conditions

[0105] All cells were cultured under standardized condi-
tions at 37° C. and 5% CO, in a humidified incubator. The
cell-lines LP-1, RPMI8226, Jurkat and Raji were cultured in
RPMI1640 (Pan biotech GmbH, #P04-16500) supplemented
with 10% FCS (PAN biotech GmbH, #P30-3302), 50 U/ml
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penicillin, 50 ug/ml streptomycin (Gibco, #15140-122) and 2
mM glutamine (Gibeo, #25030-024) and, in case of Jurkat-
and Raji-cells, additionally 10 mM Hepes (Pan biotech
GmbH, #P05-01100) and 1 mM sodium pyruvate (Pan bio-
tech GmbH, #P04-43100) had to be added.

[0106] CHO-K1 and HEK293 were grown in DMEM
(Gibco, #10938-025) supplemented with 2 mM glutamine
and 10% FCS. Stable CD38 CHO-K1 transfectants were
maintained in the presence of G418 (PAA GmbH, P11-012)
whereas for HEK293 the addition of 1 mM sodium-pyruvate
was essential. Afier transient transfection of HEK293 the
10% FCS was replaced by Ultra low 1gG FCS (Invitrogen,
#16250-078). The cell-line OKT10 was cultured in IDMEM
(Gibco, #31980-022), supplemented with 2 mM glutamine
and 20% FCS.

Preparation of Single Cell Suspensions from Peripheral
Blood

[0107] All blood samples were taken after informed con-
sent. Peripheral blood mononuclear cells (PBMC) were iso-
lated by Histopaque®-1077 (Sigma) according to the manu-
facturer’s instructions from healthy donors. Red blood cells
were depleted from these cell suspensions by incubation in
ACK Lysis Buffer (0.15 M NH4CI, 10 mM KHCO,, 0.1 M
EDTA) for 5 min at RT or a commercial derivative (Bio-
science, #00-4333). Cells were washed twice with PBS and
then further processed for flow cytometry or ADCC (see
below).

Flow Cytometry (“FACS”)

[0108] All stainings were performed in round bottom
96-well culture plates (Nalge Nunc) with 2x10° cells per well.
Cells were incubated with Fab or IgG antibodies at the indi-
cated concentrations in 50 pl FACS buffer (PBS, 3% FCS,
0.02% NaN,) for 40 min at 4° C. Cells were washed twice and
then incubated with R-Phycoerythrin (PE) conjugated goat-
anti-human or goat-anti-mouse IgG (H+L) F(ab"), (Jackson
Immuno Research), diluted 1:200 in FACS buffer, for 30 min
at4° C. Cells were again washed, resuspended in 0.3 ml FACS
buffer and then analyzed by flow cytometry ina FACSCalibur
(Becton Dickinson, San Diego, Calif.).

[0109] For FACS based Scatchard analyses RPMI8226
cells were stained with at 12 different dilutions (1:2") starting
at 12.5 pg/ml (IgG) final concentration. At least two indepen-
dent measurements were used for each concentration and K,
values extrapolated from median fluorescence intensities
according to Chamow et al. (1994).

Surface Plasmon Resonance

[0110] The kinetic constants k,,, and k ,» were determined
with serial dilutions of the respective Fab binding to
covalently immobilized CD38-Fc fusion protein using the
BlAcore 3000 instrument (Biacore, Uppsala, Sweden). For
covalent antigen immobilization standard EDC-NHS amine
coupling chemistry was used. For direct coupling of CD38
Fe-fusion protein CMS sensor chips (Biacore) were coated
with ~600-700 RU in 10 mM acetate buffer, pH 4.5. For the
reference flow cell a respective amount of HSA (human
serum albumin) was used. Kinetic measurements were done
in PBS (136 mM NaCl, 2.7 mM KCl, 10 mM Na,HPO,, 1.76
mM KH,PO, pH 7.4) at a flow rate of 20 pl/min using Fab
concentration range from 1.5-500 nM. Injection time for each
concentration was 1 min, followed by 2 min dissociation
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phase. For regeneration 5 ul 10 mM HCI was used. All sen-
sograms were fitted locally using BIA evaluation software 3.1
(Biacore).

Example 1
Antibody Generation from HuCAL Libraries

[0111] For the generation of therapeutic antibodies against
CD38, selections with the MorphoSys HuCAL GOLD®
phage display library were carried out. HICAL GOLD® is a
Fab library based on the HuICAL® concept (Knappik et al.,
2000; Krebs et al., 2001), in which all six CDRs are diversi-
fied, and which employs the CysDisplay™ technology for
linking Fab fragments to the phage surface (L6hning, 2001).

A. Phagemid Rescue, Phage Amplification and Purification

[0112] HuCAL GOLD® phagemid library was amplified
in 2xTY medium containing 34 pg/ml chloramphenicol and
1% glucose (2xTY-CG). After helper phage infection
(VCSM13) at an OD600 of 0.5 (30 min at 37° C. without
shaking; 30 minat 37° C. shaking at 250 rpm), cells were spun
down (4120 g; 5 min; 4° C.), resuspended in 2xTY/34 pug/ml
chloramphenicol/50 pg/ml kanamycin and grown overnight
at 22° C. Phages were PEG-precipitated from the supernatant,
resuspended in PBS/20% glycerol and stored at —80° C.
Phage amplification between two panning rounds was con-
ducted as follows: mid-log phase TG1 cells were infected
with eluted phages and plated onto LB-agar supplemented
with 1% of glucose and 34 nug/ml of chloramphenicol (LB-
CQG). After overnight incubation at 30° C., colonies were
scraped off, adjusted to an OD600 of 0.5 and helper phage
added as described above.

B. Pannings with HICAL GOLD®

[0113] For the selections HitCAL GOLD® antibody-ph-
ages were divided into three pools corresponding to different
VH master genes (pool 1: VH1/5Ak, pool 2: VH3Ak, pool 3:
VH2/4/6).x). These pools were individually subjected to 3
rounds of whole cell panning on CD38-expressing CHO-K1
cells followed by pH-elution and a post-adsorption step on
CD38-negative CHO-K1-cells for depletion of irrelevant
antibody-phages. Finally, the remaining antibody phages
were used to infect E. coli TG1 cells. After centrifugation the
bacterial pellet was resuspended in 2xTY medium, plated on
agar plates and incubated overnight at 30° C. The selected
clones were then scraped from the plates, phages were res-
cued and amplified. The second and the third round of selec-
tions were performed as the initial one.

[0114] The Fab encoding inserts of the selected HuCAL
GOLD® phages were subcloned into the expression vector
pMORPH®x9_Fab_FS (Rauchenberger et al., 2003) to
facilitate rapid expression of soluble Fab. The DNA of the
selected clones was digested with Xbal and EcoRI thereby
cutting out the Fab encoding insert (ompA-VLCL and phoA-
Fd), and cloned into the Xbal/EcoRI cut vector
PMORPH®x9_Fab_FS. Fab expressed in this vector carry
two C-terminal tags (FLAG™ and Strep-tag® 1II) for detec-
tion and purification.

Example 2
Biological Assays

[0115] Antibody dependent cellular cytotoxicity (ADCC)
and complement-dependent cytotoxicity was measured

Oct. 8, 2009

according to a published protocol based on flow-cytometry
analysis (Naundorf et al., 2002) as follows:

ADCC:

[0116] For ADCC measurements, target cells (T) were
adjusted to 2.0E+05 cells/ml and labeled with 100 ng/ml
Calcein AM (Molecular Probes, C-3099) in RPMI1640
medium (Pan biotech GmbH) for 2 minutes at room tempera-
ture. Residual calcein was removed by 3 washing steps in
RPMI1640 medium. In parallel PBMC were prepared as
source for (natural killer) effector cells (E), adjusted to 1.0E+
07 and mixed with the labeled target cells to yield a final
E:T-ratio of 50:1 or less, depending on the assay conditions.
Cells were washed once and the cell-mix resuspended in 200
wl RPMI1640 medium containing the respective antibody at
different dilutions. The plate was incubated for 4 hrs under
standardized conditions at 37° C. and 5% CO, in a humidified
incubator. Prior to FACS analysis cells were labeled with
propidium-iodide (PT) and analyzed by flow-cytometry (Bec-
ton-Dickinson). Between 50.000 and 150.000 events were
counted for each assay.

[0117] Thefollowing equation gaverise to the killing activ-
ity [in %]

ED*

ELA + EDA x100

with ED*=events dead cells (calcein+P] stained cells), and
EL“=events living cells (calcein stained cells)

CDC:

[0118] For CDC measurements, 5.0E+04 CD38 CHO-K1
transfectants were added to a microtiter well plate (Nunc)
together with a 1:4 dilution of human serum (Sigma,
#8-1764) and the respective antibody. All reagents and cells
were diluted in RPMI1640 medium (Pan biotech GmbH)
supplemented with 10% FCS. The reaction-mix was incu-
bated for 2 hrs under standardized conditions at 37° C. and
5% CO, in a humidified incubator. As negative controls
served either heat-inactivated complement or CD38-transfec-
tants without antibody. Cells were labeled with PI and sub-
jected to FACS-analysis.

[0119] Intotal 5000 events were counted and the number of
dead cells at different antibody concentrations used for the
determination of EC50 values. The following equation gave
rise to the killing activity [in %]:

EDC

— %100
ELF + EDC

with ED=events dead cells (PI stained cells), and
EL“=events living cells (unstained)

[0120] Cytotoxicity values from a total of 12 different anti-
body-dilutions (1:2") in triplicates were used in ADCC and
duplicates in CDC for each antibody in order obtain EC-50
values with a standard analysis software (PRISM®, Graph
Pad Software).

Example 3

Generation of Stable CD38-Transfectants and CD38
Fc-Fusion Proteins

[0121] In order to generate CD38 protein for panning and
screening two different expression systems had to be estab-
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lished. The first strategy included the generation of CD38-
Fe-fusion protein, which was purified from supernatants after
transient transfection of HEK293 cells. The second strategy
involved the generation of a stable CHO-K 1 -cell line for high
CD38 surface expression to be used for selection of antibody-
phages via whole cell panning.

[0122] As aninitial step Jurkat cells (DSMZ ACC282) were
used for the generation of ¢cDNA (Invitrogen) followed by
amplification of the entire CD38-coding sequence using
primers complementary to the first 7 and the last 9 codons of
CD38, respectively (primer MTE001 & MTE002rev; Table
4). Sequence analysis of the CD38-insert confirmed the pub-
lished amino acid sequence by Jackson et al. (1990) except
for position 49 which revealed a glutamine instead of a
tyrosine as described by Nata et al. (1997). For introduction of
restriction endonuclease sites and cloning into different
derivatives of expression vector pcDNA3.1 (Stratagene), the
purified PCR-product served as a template for the re-ampli-
fication of the entire gene (primers MTE006 & MTE007rev,
Table 4) or a part (primers MTE004 & MTE009rev, Table 4)
of it. In the latter case a fragment encoding for the extracel-
lular domain (aa 45 to 300) was amplified and cloned in frame
between a human Vkappa leader sequence and a human Fc-
gamma 1 sequence. This vector served as expression vector
for the generation of soluble CD38-Fc fusion-protein.
Another pcDNA3.1-derivative without leader-sequence was
used for insertion of the CD38 full-length gene. In this case a
stop codon in front of the Fe-coding region and the missing
leader-sequence gave rise to CD38-surface expression.
HEK293 cells were transiently transfected with the Fe-fusion
protein vector for generation of soluble CD38 Fc-fusion pro-
tein and, in case of the full-length derivative, CHO-K1-cells
were transfected for the generation of a stable CD38-express-
ing cell line.

TABLE 4
Primer # Sequence (5'-> 3')
MTEOO1 ATG GCC AAC TGC GAG TTC AGC
(SEQ ID NO: 123)
MTEOO2rev TCA GAT CTC AGA TGT GCA AGA TGA ATC
(SEQ ID NO: 124)
MTE004 TT GGT ACC AGG TGG CGC CAG CAG TG
(SEQ ID NO: 125)
MTE006 TT GGT ACC ATG GCC AAC TGC GAG
(SEQ ID NO: 126)
MTEOO7rev CCG ATA TCA* GAT CTC AGA TGT GCA AGA TG
(SEQ ID NO: 127)
MTEOOSrev CCG ATA TC GAT CTC AGA TGT GCA AGA TG

(SEQ ID NO: 128)

*leading to a stop codon (TGA) in the sense orien-
tation.

Example 4

Cloning, Expression and Purification of HHICAL®
IgG1

[0123] In order to express full length IgG, variable domain
fragments of heavy (VH) and light chains (VL) were sub-
cloned from Fab expression vectors into appropriate
pMORPH®_hlg vectors (see FIGS. 710 9). Restriction endo-
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nuclease pairs Blpl/Mfel (insert-preparation) and Blpl/
EcoRI (vector-preparation) were used for subcloning of the
VH domain fragment into pMORPH®_hlgG1l. Enzyme-
pairs EcoRV/Hpal (lambda-insert) and EcoRV/BsiWI
(kappa-insert) were used for subcloning of the VI domain
fragment into the respective pMORPH®hIgkl or
pMORPH®_h_Igh 1 vectors. Resulting IgG constructs
were expressed in HEK293 cells (ATCC CRL-1573) by tran-
sient transfection using standard calcium phosphate-DNA
coprecipitation technique.

[0124] IgGs were purified from cell culture supernatants by
affinity chromatography via Protein A Sepharose column.
Further down stream processing included a buffer exchange
by gel filtration and sterile filtration of purified IgG. Quality
control revealed a purity of >90% by reducing SDS-PAGE
and >90% monomeric IgG as determined by analytical size
exclusion chromatography. The endotoxin content of the
material was determined by a kinetic LAL based assay (Cam-
brex European Endotoxin Testing Service, Belgium).

Example 5

Generation and Production of Chimeric OKT10
(chOKT10; SEQ ID NOS: 72 and 73)

[0125] Forthe construction of chOKT10 the mouse VH and
VL regions were amplified by PCR using cDNA prepared
from the murine OKT10 hybridoma cell line (ECACC
#87021903). A set of primers was used as published (Dat-
tamajumdar et al., 1996; Zhou et al., 1994). PCR products
were used for Topo-cloning (Invitrogen; pCRII-vector) and
single colonies subjected to sequence analysis (M13 reverse
primer) which revealed two different kappa light chain
sequences and one heavy chain sequence. According to
sequence alignments (EMBL-nucleotide sequence database)
and literature (Krebber et al, 1997) one of the kappa-sequence
belongs to the intrinsic repertoire of the tumor cell fusion
partner X63Ag8.653 and hence does not belong to OKT10
antibody. Therefore, only the new kappa sequence and the
single VH-fragment was used for further cloning. Both frag-
ments were reamplified for the addition of restriction endo-
nuclease sites followed by cloning into the respective
pMORPH® IgG1-expression vectors. The sequences for the
heavy chain (SEQ ID NO: 72) and light chain (SEQ ID NO:
73) are given in FIG. 6. HEK293 cells were transfected tran-
siently and the supernatant analyzed in FACS for the chimeric
OKT10 antibody binding to the CD38 over-expressing Raji
cell line (ATCC).

Example 6

Cross Reactivity Analysis by FACS (MOR 03087
and MOR 03088)

1. Materials and Methods:

[0126] FIGS. 11 and 12 show FACS analyses of lympho-
cytes and erythrocytes: EDTA-treated blood samples were
obtained from healthy humans (after obtaining informed con-
sent) and from non human primates (Rhesus, Cynomolgus
and Marmoset) and were subjected to density gradient cen-
trifugation using the Histopaque cell separation system
according to the instructions of the supplier (Sigma). For
FACS-analysis, cells from the interphase (PBMC-fraction)
and pellet (Erythrocyte-fraction) were incubated with anti-
CD38 HuCAL® antibodies in different formats
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[0127] An overview of cross reactivity profiles of different
anti CD38 antibodies is shown in FIG. 13

2. Summary and Conclusion:

[0128] The results show that among all CD38 antibodies
only MOR03087 and MOR03088 showed cross-reactivity to
marmoset PBMCs. Surprisingly, CD38-expression on mar-
moset erythrocytes is almost not detectable as compared to
the strong expression on cynomolgus and rhesus erythro-
cytes. Thus, the CD38 expression on marmoset erythrocytes
and PBMCs is more reflecting the human situation, where
CD38 expression is low on erythrocytes and moderate to high
on PBMCs. Marmoset is therefore considered to be suited as
a model to study toxicity of molecules binding to CD38.
[0129] Based on the above study, it was decided to further
optimize the binders MOR 03087 and MOR 03088, as
described elsewhere in the specification, see e.g. paragraph
relating to “Antibodies for use in the invention”. A person
skilled in the art would expect that also the derivative anti-
bodies of the parentals would show a comparable cross reac-
tivity profile.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 139

<210> SEQ ID NO 1

<211> LENGTH: 363

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

caggtgcaat tggttcagte tggegeggaa gtgaaaaaac cgggcageag cgtgaaagty 60

agetgcaaag coteeggagg cactttttet tetaatgeta tttettgggt gegecaageco 120

cctgggeagg gtetegagtg gatgggeaat atectggecga tttttggeac tgegaattac 180

gegeagaagt ttcagggeeg ggtgaccatt accgeggatg aaagecaccag caccgegtat 240

atggaactga gcagectgeg tagegaagat acggecgtgt attattgege gegtaatggt 300

tatcttgata ctaatactta tattgattat tggggccaag gcaccctggt gacggttage 360

tca

<210> SEQ ID NO 2

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

363

caggtgcaat tggtggaaay cggcggegge ctggtgcaac cgggeggcag cctgegtety 60

agetgegegyg ccteeggatt taccttttet gattatgeta tgtettgggt

gcgecaagec 120

cctgggaagy gtetegagty ggtgageget atcegttatg atggtagcaa tacctattat 180

gcggatagey tgaaaggoceg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
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-continued

ctgcaaatga acagectgeg tgcggaagat acggccgtgt attattgege gegttattat 300
tctggtattt atcagcatat tgattattgg ggccaaggca ccctggtgac ggttagetca 360
<210> SEQ ID NO 3

<211> LENGTH: 369

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

caggtgcaat tggtggaaag cggcggcgge ctggtgcaac cgggeggcag cctgegtcetyg 60
agctgegegyg cctecggatt taccttttet tettatgete ttcattgggt gegecaagec 120
cctgggaagg gtetegagtg ggtgagetcet atctectggte ttggtagcac tacctattat 180
gcggatageyg tgaaaggcceg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagcctgeg tgcggaagat acggccgtgt attattgege gegttatcat 300
tatgagtatc attatttttc ttctggtttt gataattggg gccaaggcac cctggtgacg 360
gttagctca 369
<210> SEQ ID NO 4

<211> LENGTH: 351

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

caggtgcaat tggttcagag cggegeggaa gtgaaaaaac cgggegegag cgtgaaagty 60
agetgeaaag cctecggata tacctttact ggttattata ttaattgggt cegecaagee 120
cetgggeagy gtetegagtyg gatgggetgg atetttecga atggtggete tacgggttac 180
gegeagaagt tteagggeeg ggtgaccatyg accegtgata ccageattag caccgegtat 240
atggaactga gcagectgeg tagegaagat acggecgtgt attattgege gegtggtaat 300
atttttattt ttgattattg gggccaaggce accctggtga cggttagete a 351
<210> SEQ ID NO 5

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggcag cctgegtetyg 60
agetgegegg cctecggatt tacctttact tettattata tgeattgggt gegecaagece 120
cetgggaagg gtetegagtg ggtgagetat ategattett ctggtagete tacctattat 180
gcggatageg tgaaaggcecg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgecggaagat acggecgtgt attattgege gegtcagett 300
atgcettttg gtggttattt tgatgtttgg ggccaaggea ccctggtgac ggttagetea 360
<210> SEQ ID NO 6

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

caggtgcaat tggtggaaag cggeggegge ctggtgeaac cgggeggeay cctgegtetyg 60
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-continued

agctgegegyg cctecggatt taccttttet tettattata tgaattgggt gegecaagec 120
cctgggaagg gtetegagtg ggtgageggt atctectggtg atcctagcaa tacctattat 180
gcggatageyg tgaaaggcceg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggccgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgcttattgg ggccaaggca ccctggtgac ggttagetca 360
<210> SEQ ID NO 7

<211> LENGTH: 363

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggcag cctgegtcetg 60
agctgegegyg cctecggatt taccttttet tettatgcta tgaattgggt gegecaagec 120
cctgggaagg gtetegagtg ggtgageggt atctcecttcett ggggtagetce tacctattat 180
gcggatageyg tgaaaggcceg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgeggaagat acggecgtgt attattgege gegtgaggat 300
ggttcttata tgactgatta ttttgcttat tggggeccaag gcaccctggt gacggttage 360
teca 363
<210> SEQ ID NO 8

<211> LENGTH: 372

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

caggtgcaat tgaaagaaag cggcccggece ctggtgaaac cgacccaaac cctgacectyg 60
acctgtacet ttteeggatt tagectgtet tetgatggta tgggtgtggg ttggattege 120
cagcegeetyg ggaaagecet cgagtggetg getettateg attgggatga tgataagegt 180
tatagcacca gectgaaaac gegtetgace attagcaaag atacttegaa aaatcaggtyg 240
gtgctgacta tgaccaacat ggacceggtg gatacggeca cctattattg cgegegtttt 300
aattggtttt atcgtettge ttttgttaat cctgatgttt ggggecaagg caccctggtyg 360
acggttaget ca 372
<210> SEQ ID NO 9

<211> LENGTH: 366

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

caggtgcaat tgaaagaaag cggcccggec ctggtgaaac cgacccaaac cctgacectg 60
acctgtacct ttteceggatt tagectgtet acttectegtyg ttggtgtgte ttggattege 120
cagcegectg ggaaageccet cgagtggetg getcatateg attggaatga tgataagtat 180
tatagcacca gcctgaaaac gcgtctgacce attagcaaag atacttcgaa aaatcaggtg 240
gtgctgacta tgaccaacat ggacceggtg gatacggeca cctattattyg cgegegtgag 300

gatcgtette ttggtggtta tggttatgat gtttggggee aaggcaccct ggtgacggtt 360

agctca 366
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<210> SEQ ID NO 10

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

caggtgcaat tgcaagaaag tggtccggge ctggtgaaac cgggcgaaac cctgagectg
acctgcaccg tttececggagg cagecatttet ggtaattatt ggtcecttggat tcgecaggec
cctgggaagg gtetegagtg gattggegat tatcatgget ctacctatta taatccegage
ctgaaaggce gggtgaccat tagecgttgat acttcgaaaa accagtttag cctgaaactg
agcagcgtga cggcggaaga tacggccgtg tattattgeg cgcgtgageca gtatcattgg
ggtcttgett ggactggttt tgataattgg ggccaaggca ccctggtgac ggttagetca
<210> SEQ ID NO 11

<211> LENGTH: 354

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 11

caggtgcaat tggttcagag cggcgcggaa gtgaaaaaac cgggcgaaag cctgaaaatt
agetgcaaag gttecggata ttecttttet acttettyggy ttggttgggt gegecagaty
cetgggaagyg gtetegagtyg gatgggeatt ategatcegyg atattageta tacctettat
tetecgaget tteagggeca ggtgaccatt agegeggata aaageattag caccgegtat
cttcaatgga gcagectgaa agegagegat acggecatgt attattgege gegttatett
atgggtettyg gttatgatgt ttggggecaa ggeaccectygy tgacggttag ctea

<210> SEQ ID NO 12

<211> LENGTH: 363

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12

caggtgcaat tgaaagaaag cggcccggec ctggtgaaac cgacccaaac cctgaccectyg
acctgtacct tttecggatt tagectgtet tettetggta tgtetgtgte ttggattege
cagcegeetyg ggaaagecet cgagtggetg getegtatet attetgatga ttetaagtet
tatagcacca gcctgaaaac gcgtetgace attagcaaag atacttcgaa aaatcaggtg
gtgctgacta tgaccaacat ggacceggtg gatacggeca cctattattg cgegegtget
gctecattgga atggtectet ttttgatgtt tggggecaag gecaceetggt gacggttage
teca

<210> SEQ ID NO 13

<211> LENGTH: 351

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 13

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggeag cctgegtetg
agetgegegg cctecggatt taccttttet aattattceta tgaattgggt gegecaagec

cctgggaagg gtetegagtyg ggtgagetat atctatggtyg gtggtageta tacctattat

60

120

180

240

300

360

60

120

180

240

300

354

60

120

180

240

300

360

363

60

120

180
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gcggatageyg tgaaaggcceg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagcctgeg tgcggaagat acggccgtgt attattgege gegtcagget 300
ggtatgtatt ttgatgtttg gggccaaggc accctggtga cggttagctc a 351
<210> SEQ ID NO 14

<211> LENGTH: 372

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14

caggtgcaat tgcaagaaag tggtccggge ctggtgaaac cgggcgaaac cctgagectg 60
acctgcaccg tttececggagg cagcattggt tattattgga attggatteg ccaggceccect 120
gggaagggtce tcgagtggat tggccatatc tctegttttyg getctaccaa ttataatceceg 180
agcctgaaag gecgggtgac cattagegtt gatacttcga aaaaccagtt tagcctgaaa 240
ctgagcagcg tgacggecgga agatacggce gtgtattatt gcgegeggga gtatactggt 300
aatgattggt atcgtcagca gggtcagcat getgattatt ggggccaagg caccctggtyg 360
acggttaget ca 372
<210> SEQ ID NO 15

<211> LENGTH: 354

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 15

caggtgcaat tgaaagaaag cggcccggece ctggtgaaac cgacccaaac cctgacectyg 60
acctgtacet ttteeggatt tagectgtet aattetggtyg ttggtgtggg ttggattege 120
cageegeetyg ggaaagecet cgagtggetg getgatatet attetgatac tactaagegt 180
tatagcacca gectgaaaac gegtetgace attagcaaag atacttegaa aaatcaggtyg 240
gtgctgacta tgaccaacat ggacceggtg gatacggeca cctattattg cgegegttat 300
ggtgaggett attttgatta ttggggecaa ggcaccctygy tgacggttag ctea 354
<210> SEQ ID NO 16

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 16

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Asn
20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Asn Ile Trp Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asn Gly Tyr Leu Asp Thr Asn Thr Tyr Ile Asp Tyr Trp Gly
100 105 110
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Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 17

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 17

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 2Asp Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Arg Tyr Asp Gly Ser Asn Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Tyr Tyr Ser Gly Ile Tyr Gln His Ile Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 18

<211> LENGTH: 123

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly CGly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Leu His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ser Ile Ser Gly Leu Gly Ser Thr Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Tyr His Tyr Glu Tyr His Tyr Phe Ser Ser Gly Phe Asp Asn
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 19

<211> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19
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Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly 2Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30

Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Phe Pro Asn Gly Gly Ser Thr Gly Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Gly Asn Ile Phe Ile Phe Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ser
115

<210> SEQ ID NO 20

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly CGly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Ser Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Tyr Ile Asp Ser Ser Gly Ser Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Gln Leu Met Pro Phe Gly Gly Tyr Phe Asp Val Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 21

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 21

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Gly Ile Ser Gly Asp Pro Ser Asn Thr Tyr Tyr Ala Asp Ser Val
50 55 60
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Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 22

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Gly Ile Ser Ser Trp Gly Ser Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Glu Asp Gly Ser Tyr Met Thr Asp Tyr Phe Ala Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 23

<211> LENGTH: 124

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

Gln Val Gln Leu Lys Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Ser Asp
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu
35 40 45

Trp Leu Ala Leu Ile Asp Trp Asp Asp Asp Lys Arg Tyr Ser Thr Ser
50 55 60

Leu Lys Thr Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 90 95

Cys Ala Arg Phe Asn Trp Phe Tyr Arg Leu Ala Phe Val Asn Pro Asp
100 105 110

Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
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<210> SEQ ID NO 24

<211> LENGTH: 122

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 24

Gln Val Gln Leu Lys Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Arg Val Gly Val Ser Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu
35 40 45

Trp Leu Ala His Ile Asp Trp Asn Asp Asp Lys Tyr Tyr Ser Thr Ser
50 55 60

Leu Lys Thr Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 90 85

Cys Ala Arg Glu Asp Arg Leu Leu Gly Gly Tyr Gly Tyr Asp Val Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 25

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 25

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Gly Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Gly Asn
20 25 30

Tyr Trp Ser Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Asp Tyr His Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys Gly Arg
50 55 60

Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys Leu
65 70 75 80

Ser Ser Val Thr Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Glu
85 90 85

Gln Tyr His Trp Gly Leu Ala Trp Thr Gly Phe Asp Asn Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 26

<211> LENGTH: 118

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Ser Thr Ser
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20 25 30

Trp Val Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Ile Ile Asp Pro Asp Ile Ser Tyr Thr Ser Tyr Ser Pro Ser Phe
50 55 60

Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 80

Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 85

Ala Arg Tyr Leu Met Gly Leu Gly Tyr Asp Val Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser
115

<210> SEQ ID NO 27

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 27

Gln Val Gln Leu Lys Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Ser Ser
20 25 30

Gly Met Ser Val Ser Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu
35 40 45

Trp Leu Ala Arg Ile Tyr Ser Asp Asp Ser Lys Ser Tyr Ser Thr Ser
50 55 60

Leu Lys Thr Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 90 85

Cys Ala Arg Ala Ala His Trp Asn Gly Pro Leu Phe Asp Val Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 28

<211> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 28

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr
20 25 30

Ser Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Tyr Ile Tyr Gly Gly Gly Ser Tyr Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys



US 2009/0252733 Al Oct. 8, 2009
24

-continued

85 90 95

Ala Arg Gln Ala Gly Met Tyr Phe Asp Val Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ser
115

<210> SEQ ID NO 28

<211> LENGTH: 124

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Gly Clu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Gly Tyr Tyr
20 25 30

Trp Asn Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile Gly
35 40 45

His Ile Ser Arg Phe Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys CGly
50 55 60

Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys
65 70 75 80

Leu Ser Ser Val Thr Ala Glu Asp Thr Ala Val Tyr Tyr Cys 2la Arg
85 90 85

Glu Tyr Thr Gly Asn Asp Trp Tyr Arg Gln Gln Gly Gln His Ala Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 30

<211> LENGTH: 118

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 30

Gln Val Gln Leu Lys Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser 2Asn Ser
20 25 30

Gly Val Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu
35 40 45

Trp Leu Ala Asp Ile Tyr Ser Asp Thr Thr Lys Arg Tyr Ser Thr Ser
50 55 60

Leu Lys Thr Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 90 95

Cys Ala Arg Tyr Gly Glu Ala Tyr Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser
115

<210> SEQ ID NO 31
<211> LENGTH: 333
<212> TYPE: DNA
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 31
gatatcgcac tgacccagec agcttcagtg agcggctcac caggtcagag cattaccatce 60

tegtgtacgg gtactagcag cgatattggt gettatgtgt cttggtacca gcagecatccce 120
gggaaggcge cgaaacttat gatttatgag gtttcttete gtecctecagg cgtgagcaac 180
cgttttageg gatccaaaag cggcaacacce gecgagcectga ccattagegg cctgcaageyg 240
gaagacgaag cggattatta ttgctcttct tatgatctta ctectcctgg taaggtgttt 300
ggcggcggca cgaagttaac cgttcecttgge cag 333
<210> SEQ ID NO 32

<211> LENGTH: 324

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32

gatatcgaac tgacccagec gcecttcagtg agegttgcac caggtcagac cgegegtatce 60
tegtgtageg gegataatat tggtcattat tatgtttett ggtaccagea gaaacceggy 120
caggcgcecag ttettgtgat ttatggtgat aataatcgte cctcaggcat cccggaacgce 180
tttageggat ccaacagedgg caacaccgeg accctgacca ttageggcac tcaggeggaa 240
gacgaagegyg attattattg cgettetgat gttggttete ttgatgtgtt tggeggegge 300
acgaagttaa ccegttettgg ccag 324
<210> SEQ ID NO 33

<211> LENGTH: 330

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

gatatcgtge tgacccagag cccggegace ctgagectgt ctecgggega acgtgegace 60
ctgagetgea gagegageca gactggttet acttettate tggettggta ccageagaaa 120
ccaggtcaag caccgegtet attaatttat gatgettceta agegtgcaac tggggteceeg 180
gegegtttta geggetetgg atccggeacg gattttacce tgaccattag cagectggaa 240
cctgaagact ttgegactta ttattgecat cagtattata acgttectea tacctttgge 300
cagggtacga aagttgaaat taaacgtacg 330
<210> SEQ ID NO 34

<211> LENGTH: 333

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34

gatatcgtge tgacccagece gectteagtg agtggegeac caggtecageg tgtgaccate 60
tecgtgtageg gcagecageag caacattggt aataattatg tgtettggta ccagecagttg 120
cecegggacgg cgecgaaact tcetgatttat ggtgatgate agegtceecte aggegtgeeg 180
gatcgtttta gcggatccaa aagcggcacce agcgegagece ttgcgattac gggcctgeaa 240

agcgaagacg aagcggatta ttattgeccag tcttatggta ctttttette ttttgtgttt 300

ggcggcggca cgaagttaac cgttettgge cag 333
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<210> SEQ ID NO 35

<211> LENGTH: 327

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 35

gatatccaga tgacccagag cccgtcectage ctgagegega gcegtgggtga tcegtgtgacce
attacctgca gagcgagcca gaatatttct cagtggectga attggtacca gcagaaacca
ggtaaagcac cgaaactatt aatttatggt gcttctaatt tgcaaagegg ggtcccgtece
cgttttageg getectggate cggecactgat tttaccectga ccattagcag cctgecaacct
gaagactttyg cgacttatta ttgccagcag tattatgatc ttectaatac ctttggeccag
ggtacgaaayg ttgaaattaa acgtacg

<210> SEQ ID NO 36

<211> LENGTH: 327

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 36

gatatcgaac tgacccagec gcecttcagtg agegttgcac caggtcagac cgegegtatce
tegtgtageyg gegataatet tegtcattat tatgtttatt ggtaccagea gaaaccegygy
caggegecag ttettgtgat ttatggtgat tetaagegte ccteaggeat cceggaacge
tttageggat ccaacagedgg caacaccgeg accctgacca ttageggcac tcaggeggaa
gacgaagegyg attattattyg ccagacttat actggtggty cttetettgt gtttggegge
ggcacgaagt taaccgttet tggecag

<210> SEQ ID NO 37

<211> LENGTH: 321

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 37

gatatcgaac tgacccagece gecttecagtg agegttgecac caggtcagac cgegegtate
tegtgtageg gecgataatat tggtcattat tatgtttett ggtaccagea gaaaccceggg
caggcgecag ttettgtgat ttattectgat tetaatcgte cctecaggcat cceggaacge
tttagcggat ccaacagegg caacaccgeg accctgacca ttageggcac tcaggeggaa
gacgaagcegg attattattg ccagtettat aatggtactt atgtgtttgg cggcggcacyg
aagttaaccg ttettggeca g

<210> SEQ ID NO 38

<211> LENGTH: 330

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

gatatcgtge tgacccagag cccggegacce ctgagectgt ctecgggega acgtgegace
ctgagctgea gagegageca gtetgtttet tettettate tggettggta ccagcagaaa

ccaggtcaag caccgegtet attaatttat ggtgettett ctegtgcaac tggggteccyg

gcegoegtttta geggetetgg atcoggecacg gattttacce tgaccattag cagectggaa

60

120

180

240

300

327

60

120

180

240

300

327

60

120

180

240

300

321

60

120

180

240
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cctgaagact ttgcggttta ttattgccag cagggttata attctcecttt tacctttgge 300
cagggtacga aagttgaaat taaacgtacg 330
<210> SEQ ID NO 39

<211> LENGTH: 330

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 39

gatatcgaac tgacccagcec gccttcagtg agegttgcac caggtcagac cgcecgegtatce 60
tegtgtageg gegattetet tggttettat tatgttcatt ggtaccageca gaaacccggyg 120
caggcgcecag ttettgtgat tggtgatgat actaagegte cctcaggcat cccggaacgce 180
tttagcggat ccaacagegg caacaccgceg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgg attattattg cggttctcegt actggttata ataattcttt tgtgtttggce 300
ggcggcacga agttaaccgt tcettggecag 330
<210> SEQ ID NO 40

<211> LENGTH: 324

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

gatatcgaac tgacccagee gectteagtyg agegttgeac caggtecagac cgegegtate 60
tegtgtageyg gegataatet tggtcattat tatgtttett ggtaccagea gaaaccegygy 120
caggcegecag ttettgtgat ttatgatgat tetgategte ccteaggeat cceggaacge 180
tttageggat ccaacagegg caacaccegeg accctgacca ttageggeac tcaggeggaa 240
gacgaagegy attattattg cggtgettat getatgeata tgactgtgtt tggeggegge 300
acgaagttaa ccegttettgg ccag 324
<210> SEQ ID NO 41

<211> LENGTH: 339

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

gatatcgecac tgacccagece agettcagtg ageggetcac caggtcagag cattaccate 60
tegtgtacgg gtactagecag cgatgttggt getattaatt atgtgtettyg gtaccageag 120
catccecggga aggegecgaa acttatgatt tatgatgtta ataagegtec ctcaggegtyg 180
cecggategtt ttageggate caaaagegge aacaccgega goctgaccat tageggectg 240
caagcggaag acgaagcgga ttattattge ggttettata ctatgcaggt tggttettat 300
gtgtttggcy geggcacgaa gttaaccgtt cttggecag 339
<210> SEQ ID NO 42

<211> LENGTH: 327

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 42

gatatcgaac tgacccagec gecttcagtyg agegttgcac caggtcagac cgegegtate 60

tegtgtageyg gegataatat tggtcattat tatgetcatt ggtaccagea gaaaccceggg 120
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caggcgccag ttgttgtgat ttatgatgat aatgatcgte cctcaggcat cccggaacgce 180
tttagcggat ccaacagegg caacaccgcg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgyg attattattg ccaggcttat actggtgatg gtggtegtgt gtttggegge 300
ggcacgaagt taaccgttct tggccag 327
<210> SEQ ID NO 43

<211> LENGTH: 330

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 43

gatatcgaac tgacccagcec gccttcagtg agegttgcac caggtcagac cgcecgegtatce 60
tegtgtageg gegataatcet tggttctaag gttgtttett ggtaccagca gaaacccggyg 120
caggcgcecag ttettgtgat ttattatgat aataagegte cctcaggcat cccggaacgce 180
tttagcggat ccaacagegg caacaccgceg accctgacca ttageggcac tcaggcggaa 240
gacgaagcgg attattattg ccagtcttat acttttgagt ctggttctgt tgtgtttggce 300
ggcggcacga agttaaccegt tettggecay 330
<210> SEQ ID NO 44

<211> LENGTH: 324

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

gatatcgaac tgacccagee gectteagtyg agegttgeac caggtecagac cgegegtate 60
tegtgtageg gegataatet tggtcattat tatgttgatt ggtaccagea gaaacceggy 120
caggcegecag ttettgtgat ttatgetgat aataatcegte cctecaggeat ceceggaacge 180
tttageggat ccaacagedgg caacaccgeg accctgacca ttageggcac tcaggeggaa 240
gacgaagcegg attattattg ctettettat tetcageagt ctatggtgtt tggeggegge 300
acgaagttaa ccegttettgg ccag 324
<210> SEQ ID NO 45

<211> LENGTH: 330

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 45

gatatcgaac tgacccagcece gecttecagtg agegttgeac caggtcagac cgegegtate 60
tegtgtageg gcgataatet tggtaatttt tatgttcatt ggtaccagea gaaacccggyg 120
caggcgecag ttettgtgat ttatgaggat tetaatcgte cctecaggeat ccecggaacge 180
tttagcggat ccaacagegg caacaccgeg accctgacca ttageggcac tcaggeggaa 240
gacgaagcgy attattattg ctcettettgg gatatgtatce gtactatttt tgtgtttgge 300
ggcggcacga agttaaccgt tcttggecag 330
<210> SEQ ID NO 46

<211> LENGTH: 111

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 46
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Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Ile Gly 2la Tyr
20 25 30

Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu Met Ile
35 40 45

Tyr Glu Val Ser Ser Arg Pro Ser Gly Val Ser Asn Arg Phe Ser Gly
50 55 60

Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu Gln 2Ala
65 70 75 80

Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Tyr Asp Leu Thr Pro Pro
85 90 85

Gly Lys Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 47

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 47

Agp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly Hig Tyr Tyr Val
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Gly Asp Asn Asn Arg Pro Ser Gly Ile Pro Glu Aryg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Ala Ser Asp Val Gly Ser Leu Asp Val
85 90 85

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105

<210> SEQ ID NO 48

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

Agsp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Thr Gly Ser Thr Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Asp Ala Ser Lys Arg Ala Thr Gly Val Pro Ala Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys His Gln Tyr Tyr Asn Val Pro
85 90 95
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His Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
100 105 110

<210> SEQ ID NO 4%

<211> LENGTH: 111

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 49

Asp Ile Val Leu Thr Gln Pro Pro Ser Val Ser Gly Ala Pro Gly Gln
1 5 10 15

Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Asn Asn
20 25 30

Tyr Val Ser Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Ile Tyr Gly Asp Asp Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 55 60

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Thr Gly Leu Gln
65 70 75 80

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Gly Thr Phe Ser
85 90 85

Ser Phe Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 50

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50

Agp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Agp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ash Ile Ser Gln Trp
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Gly Ala Ser Asn Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Asp Leu Pro Asn
85 90 85

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
100 105

<210> SEQ ID NO 51

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 51

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Leu Arg His Tyr Tyr Val
20 25 30

Tyr Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
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35

Gly Asp Ser Lys Arg Pro Ser

50

55

Asn Ser Gly Asn Thr Ala Thr

65

70

Asp Glu Ala Asp Tyr Tyr Cys

85

Val Phe Gly Gly Gly Thr Lys

<210>
<211>
<212>
<213>

<400>

100

SEQUENCE :

Asp Ile Glu Leu

1

Thr

Ser

Ser

Asn

65

Asp

Gly

<210>
<211>
<212>
<213>

<400>

Ala

Trp

Asp

50

Ser

Glu

Gly

Arg

Tyr

35

Ser

Gly

Ala

Gly

Ile

20

Gln

Asn

Asn

Asp

Thr
100

SEQUENCE :

Asp Ile Val Leu

1

Glu

Tyr

Ile

Gly

65

Pro

Phe

Arg

Leu

Tyr

50

Ser

Glu

Thr

Ala

Ala

35

Gly

Gly

Asp

Phe

Thr

20

Trp

Ala

Ser

Phe

Gly
100

SEQ ID NO 52
LENGTH :
TYPE: PRT
ORGANISM: Homo sapiens

107

52

Thr Gln Pro
5

Ser Cys Ser

Gln Lys Pro

Arg Pro Ser

55

Thr Ala Thr
70

Tyr Tyr Cys
85

Lys Leu Thr

SEQ ID NO 53
LENGTH :
TYPE: PRT
ORGANISM: Homo sapiens

110

53

Thr Gln Ser
5

Leu Ser Cys

Tyr Gln Gln

Ser Ser Arg
55

Gly Thr Asp
70

Ala Val Tyr
85

Gln Gly Thr

<210> SEQ ID NO 54

<211> LENGTH:

<212> TYPE: PRT

110

40

Gly

Leu

Gln

Leu

Pro

Gly

Gly

40

Gly

Leu

Gln

Val

Pro

Arg

Lys

40

Ala

Phe

Tyr

Lys

Ile

Thr

Thr

Thr
105

Ser

Asp

25

Gln

Ile

Thr

Ser

Leu
105

Ala

Ala

25

Pro

Thr

Thr

Cys

Val
105

Pro

Ile

Tyr

90

Val

Val

10

Asn

Ala

Pro

Ile

Tyr

90

Gly

Thr

10

Ser

Gly

Gly

Leu

Gln

90

Glu

Glu

Ser

75

Thr

Leu

Ser

Ile

Pro

Glu

Ser

75

Asn

Gln

Leu

Gln

Gln

Val

Thr

75

Gln

Ile

Arg
60
Gly

Gly

Gly

Val

Gly

Val

Arg

60

Gly

Gly

Ser

Ser

Ala

Pro

60

Ile

Lys

45

Phe

Thr

Gly

Gln

Ala

His

Leu

45

Phe

Thr

Thr

Leu

Val

Pro

45

Ala

Ser

Tyr

Arg

Ser

Gln

Ala

Pro

Tyr

30

Val

Ser

Gln

Tyr

Ser

Ser

30

Arg

Arg

Ser

Asn

Thr
110

Gly

Ala

Ser
95

Gly

15

Tyr

Ile

Gly

Ala

Val
95

Pro

15

Ser

Leu

Phe

Leu

Ser
95

Ser
Glu
80

Leu

Gln

Val

Tyr

Ser

Glu

80

Phe

Gly

Ser

Leu

Ser

Glu

80

Pro
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 54

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Ser Leu Gly Ser Tyr Tyr Val
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Cly
35 40 45

Asp Asp Thr Lys Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gly Ser Arg Thr Gly Tyr Asn Asn Ser
85 90 85

Phe Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 55

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55

Agp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Leu Gly Hig Tyr Tyr Val
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Agp Asp Ser Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gly Ala Tyr Ala Met His Met Thr Val
85 90 85

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105

<210> SEQ ID NO 56

<211> LENGTH: 113

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 56

Agp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly 2la Ile
20 25 30

Agn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ile Tyr Asp Val Asn Lys Arg Pro Ser Gly Val Pro Asp Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80
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Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gly Ser Tyr Thr Met Gln
85 90 85

Val Gly Ser Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110

Gln

<210> SEQ ID NO 57

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 57

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly His Tyr Tyr Ala
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Val Val Ile Tyr
35 40 45

Agp Asp Asn Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asgn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Agp Glu Ala Asp Tyr Tyr Cys Gln Ala Tyr Thr Gly Asp Gly Gly Arg
85 90 85

Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105

<210> SEQ ID NO 58

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58

Agp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Leu Gly Ser Lys Val Val
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Tyr Asp Asn Lys Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Thr Phe Glu Ser Gly Ser
85 90 95

Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 59

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 59

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
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1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Leu Gly His Tyr Tyr Val
20 25 30

Asp Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Ala Asp Asn Asn Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Tyr Ser Gln Gln Ser Met Val
85 90 85

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105

<210> SEQ ID NO 60

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 60

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Leu Gly Asn Phe Tyr Val
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Glu Asp Ser Asn Arg Pro Ser Gly Ile Pro Glu Aryg Phe Ser Gly Ser
50 55 60

Agn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Agp Glu Ala Asp Tyr Tyr Cys Ser Ser Trp Asp Met Tyr Arg Thr Ile
85 90 85

Phe Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 61

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 61

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
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100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 62

<211> LENGTH: 121

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 62

Gln Val Gln Leu Lys Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Val Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu CGlu
35 40 45

Trp Leu Ala Leu Ile Asp Trp Asp Asp Asp Lys Tyr Tyr Ser Thr Ser
50 55 60

Leu Lys Thr Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 90 85

Cys Ala Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 63

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 63

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly CGly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 64

<211> LENGTH: 119

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 64
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Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ser Tyr
20 25 30

Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 2Ala
85 90 85

Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> SEQ ID NO 65

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 65

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30

Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe
50 55 60

Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 80

Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 85

Ala Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 66

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 66

Agp Ile Val Leu Thr Gln Pro Pro Ser Val Ser Gly Ala Pro Gly Gln
1 5 10 15

Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn
20 25 30

Tyr Val Ser Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Ile Tyr Asp Asn Asn Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 55 60
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Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Thr Gly Leu Gln
65 70 75 80

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro
85 90 85

Pro Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 67

<211> LENGTH: 111

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 67

Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20 25 30

Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Gln His Tyr Thr Thr
85 90 85

Pro Pro Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 68

<211> LENGTH: 107

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 68

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Ala Leu Gly Asp Lys Tyr 2Ala
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Asp Asp Ser Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro Val
85 90 85

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105

<210> SEQ ID NO 69

<211> LENGTH: 108

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 69
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Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val CGly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro
85 90 85

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
100 105

<210> SEQ ID NO 70

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 70

Agp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Val Pro Ala Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro
85 90 85

Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
100 105 110

<210> SEQ ID NO 71

<211> LENGTH: 300

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 71

Met Ala Asn Cys Glu Phe Ser Pro Val Ser Gly Asp Lys Pro Cys Cys
1 5 10 15

Arg Leu Ser Arg Arg Ala Gln Leu Cys Leu Gly Val Ser Ile Leu Val
20 25 30

Leu Ile Leu Val Val Val Leu Ala Val Val Val Pro Arg Trp Arg Gln
35 40 45

Gln Trp Ser Gly Pro Gly Thr Thr Lys Arg Phe Pro Glu Thr Val Leu
50 55 60

Ala Arg Cys Val Lys Tyr Thr Glu Ile His Pro Glu Met Arg His Val
65 70 75 80

Asp Cys Gln Ser Val Trp Asp Ala Phe Lys Gly Ala Phe Ile Ser Lys
85 90 95
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His Pro Cys Asn Ile Thr Glu Glu Asp Tyr Gln Pro Leu Met Lys Leu
100 105 110

Gly Thr Gln Thr Val Pro Cys Asn Lys Ile Leu Leu Trp Ser Arg Ile
115 120 125

Lys Asp Leu Ala His Gln Phe Thr Gln Val Gln Arg Asp Met Phe Thr
130 135 140

Leu Glu Asp Thr Leu Leu Gly Tyr Leu Ala Asp Asp Leu Thr Trp Cys
145 150 155 160

Gly Glu Phe Asn Thr Ser Lys Ile Asn Tyr Gln Ser Cys Pro Asp Trp
165 170 175

Arg Lys Asp Cys Ser Asn Asn Pro Val Ser Val Phe Trp Lys Thr Val
180 185 190

Ser Arg Arg Phe Ala Glu Ala Ala Cys Asp Val Val His Val Met Leu
195 200 205

Asn Gly Ser Arg Ser Lys Ile Phe Asp Lys Asn Ser Thr Phe Gly Ser
210 215 220

Val Glu Val His Asn Leu Gln Pro Glu Lys Val Gln Thr Leu Glu Ala
225 230 235 240

Trp Val Ile His Gly Gly Arg Glu Asp Ser Arg Asp Leu Cys Gln Asp
245 250 255

Pro Thr Ile Lys Glu Leu Glu Ser Ile Ile Ser Lys Arg Asn Ile Gln
260 265 270

Phe Ser Cys Lys Asn Ile Tyr Arg Pro Asp Lys Phe Leu Gln Cys Val
275 280 285

Lys Asn Pro Glu Asp Ser Ser Cys Thr Ser Glu Ile
290 295 300

<210> SEQ ID NO 72

<211> LENGTH: 1317

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 72

caggtggaat tggtggaatc tggaggatce ctgaaactet cetgtgeage ctcaggatte 60
gattttagta gatcctggat gaattgggte cggcaggete caggaaaagg getagaatgg 120
attggagaaa ttaatccaga tagcagtacg ataaactata cgacatctet aaaggataaa 180
ttecatcatet ccagagacaa cgecaaaaat acgetgtace tgcaaatgac caaagtgaga 240
tctgaggaca cagcecttta ttactgtgea agatatggta actggtttee ttattgggge 300
caagggactc tggtecactgt cagcteagec tecaccaagg gtccateggt ctteeccectg 360

geaccctecet ccaagagcac ctetggggge acageggeec tgggetgect ggtcaaggac 420

tacttceceg aaccggtgac ggtgtoegtgg aactcaggeg cectgaccag cggegtgeac 480

accttoecgy ctgtectaca gtectcagga ctetacteece teageagegt ggtgacegty 540
cectecagea gettgggeac ccagacctac atetgcaacyg tgaatcacaa geccagcaac 600
accaaggtgy acaagaaagt tgagcccaaa tettgtgaca aaactcacac atgcccacey 660
tgccecageac ctgaactect ggggggaceg tcagtettec tettecccce aaaacccaay 720

gacaccctea tgatcteceg gacccoctgag gtcacatgeg tggtggtgga cgtgagecac 780
gaagaccety aggtcaagtt caactggtac gtggacggeg tggaggtgea taatgecaag 840

acaaagcege gggaggageca gtacaacage acgtaccggg tggtcagegt cctcacegte 900
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ctgcaccagg actggctgaa tggcaaggag tacaagtgca aggtctccaa caaagccctce 960
ccagccceca tcgagaaaac catctccaaa gccaaaggge agccccgaga accacaggtg 1020
tacaccctge ccccateceg ggatgagetg accaagaacce aggtcagcect gacctgectg 1080
gtcaaaggct tctatcccag cgacatcgec gtggagtggyg agagcaatgg gcagecggag 1140
aacaactaca agaccacgcc tccecgtgctg gactccgacg gctcettett cctctacage 1200
aagctcaccg tggacaagag caggtggcag caggggaacg tcttctcatg ctcegtgatg 1260
catgaggctc tgcacaacca ctacacgcag aagagcctct ccctgtectce gggtaaa 1317
<210> SEQ ID NO 73

<211> LENGTH: 642

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 73

gatatcctga tgacccagte tcaaaaaatc atgcccacat cagtgggaga cagggtcage 60
gtcacctgeca aggccagtca aaatgtggat actaatgtag cctggtatca acagaaacca 120
ggacagtcte ctaaagcact gatttactecg gcatcctacce gatacagtgg agtccctgat 180
cgetteacag geagtggate tgggacagat tteactcetea ccatcaccaa tgtgeagtet 240

gaggacttgyg cagagtattt ctgtcagcaa tatgacagct atcctctcac gttcggtget 300
gggaccaage tggacctgaa acgtacggtyg getgeaccat ctgtetteat cttecegeca 360

tetgatgage agttgaaate tggaactgee tetgttgtgt gectgetgaa taacttetat 420

cecagagagg ccaaagtaca gtggaaggtyg gataacgece tecaateggg taacteccag 480
gagagtgtea cagagcagga cagcaaggac agcacctaca gocteageag caccectgacy 540
ctgagcaaag cagactacga gaaacacaaa gtctacgeet gegaagtcac ccatcaggge 600
ctgagetege cegteacaaa gagettecaac aggggagagt gt 642

<210> SEQ ID NO 74

<211> LENGTH: 1500

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (307)..(393)

<400> SEQUENCE: 74

tcgetattac catggtgatg cggttttgge agtacatcaa tgggegtgga tageggtttg 60
actcacgggg atttecaagt ctccacccca ttgacgtcaa tgggagtttg ttttggeace 120
aaaatcaacg ggactttcca aasatgtegta acaacteccge cecattgacg caaatgggeg 180

gtaggegtgt acggtgggag gtctatataa gecagagetet ctggetaact agagaaccca 240

ctgettactyg gettategaa attaatacga ctcactatag ggagacccaa gctggetage 300
gccacc atg aaa cac ctg tgg tte tte cte ctg ctg gtg gea get ccee 348
Met Lys Hisg Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro
1 5 10
aga tgg gtc ctg tee cag gtg gaa tte tge agg cgg tta get cag 393
Arg Trp Val Leu Ser Gln Val Glu Phe Cys Arg Arg Leu Ala Gln
15 20 25

cctecaccaa gggtecateg gtetteoccee tggcacccte ctecaagage acctetgggyg 453
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gcacagcgge cctgggetge ctggtcaagg actacttceee cgaaccggtg acggtgtegt 513

ggaactcagyg cgccctgace ageggegtge acacctteee ggetgtecta cagtectceag 573
gactctacte cctcagcage gtggtgaccg tgccctccag cagettggge acccagacct 633
acatctgcaa cgtgaatcac aagcccagca acaccaaggt ggacaagaaa gttgagecca 693
aatcttgtga caaaactcac acatgcccac cgtgcccage acctgaactce ctggggggac 753
cgtcagtett cctettecce ccaaaaccca aggacaccct catgatctec cggaccectyg 813

aggtcacatg cgtggtggtg gacgtgagce acgaagacce tgaggtcaag ttcaactggt 873
acgtggacgg cgtggaggtg cataatgcca agacaaagcce gcgggaggag cagtacaaca 933
gcacgtacecyg ggtggtcage gtcectcaceg tectgcacca ggactggetg aatggcaagg 993
agtacaagtg caaggtctcc aacaaagcce tcccagecce catcgagaaa accatctceca 1053
aagccaaagg gcagceccecga gaaccacagg tgtacaccct gecceccatec cgggatgagce 1113
tgaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatccc agcgacatcg 1173
ccgtggagtyg ggagagcaat gggcagecgg agaacaacta caagaccacg ccteecegtge 1233
tggacteega cggetectte ttectetaca gecaagetcace cgtggacaag agcaggtgge 1293
agcaggggaa cgtcttctca tgctccgtga tgcatgagge tctgcacaac cactacacgce 1353
agaagagcect ctecetgtet cegggtaaat gagggecegt ttaaacccege tgatcagect 1413
cgactgtgee ttetagttge cagecatetg ttgtttgece ctececegtyg ccttecttga 1473
cectggaagy tgecactecee actgtee 1500
<210> SEQ ID NO 75

<211> LENGTH: 800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (307)..(705)

<400> SEQUENCE: 75

tegetattac catggtgatg cggttttgge agtacatcaa tgggegtgga tageggtttg 60
actcacgggg atttecaagt ctccacccca ttgacgtcaa tgggagtttg ttttggeace 120
aaaatcaacg ggactttcca aaatgtegta acaactecge cecattgacg caaatgggeg 180

gtaggegtgt acggtgggag gtctatataa gecagagetet ctggetaact agagaaccca 240

ctgettactyg gettategaa attaatacga ctcactatag ggagacccaa gctggetage 300
gccacc atg gtg ttg cag acc cag gte tte att tet ctg ttg cte tgg 348

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp

1 5 10
atc tct ggt gee tac ggg gat atc gtg atg att aaa cgt acg gtg get 396
Ile Ser Gly Ala Tyr Gly Asp Ile Val Met Ile Lys Arg Thr Val Ala
15 20 25 30
gca cca tet gte tte ate tte ceg cca tet gat gag cag ttg aaa tet 444
Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser

35 40 45
gga act gcc tet gtt gtg tge ctg ctg aat aac tte tat cce aga gag 492
Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
50 55 60

gce aaa gta cag tgg aag gtg gat aac gee cte caa teg ggt aac tee 540

Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser
65 70 75
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cag gag agt gtc aca gag cag gac agc aag gac agc acc tac agc ctce 588
Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu
80 85 90
agc agc acc ctg acg ctg age aaa gca gac tac gag aaa cac aaa gtc 636
Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val
95 100 105 110
tac gce tgce gaa gtc acc cat cag gge ctg age teg cce gtc aca aag 684
Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys
115 120 125
agc ttc aac agg gga gag tgt taggggecccg tttaaacceyg ctgatcagec 735
Ser Phe Asn Arg Gly Glu Cys
130
tecgactgtge cttetagttg ccagecatcet gttgtttgee ccteccecgt gecttecttyg 795
accet 800
<210> SEQ ID NO 76
<211> LENGTH: 800
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: CDS
<222> LOCATION: (307)..(384)
<220> FEATURE:
<221> NAME/KEY: CDS
<222> LOCATION: (386)..(712)
<400> SEQUENCE: 76
tegetattac catggtgatyg cggttttgge agtacatcaa tgggegtgga tageggttty 60
actcacgggy atttecaagt ctecacceca ttgacgtcaa tgggagtttyg ttttggeace 120
aaaatcaacg ggacttteca aaatgtegta acaactcege cccattgacyg caaatgggey 180

gtaggegtgt acggtgggag gtctatataa geagagetet ctggetaact agagaaccca 240

ctgcttacty gettategaa attaatacga ctcactatag ggagacccaa getggetage 300
geccace atg gee tgg get ctg ctg cte cte ace cte cte act cag gge 348
Met Ala Trp Ala Leu Leu Leu Leu Thr Leu Leu Thr Gln Gly
1 5 10

aca gga tcc tgg get gat ate gtg atg cac gaa gtt a acc gtc cta ggt 397
Thr Gly Ser Trp Ala Asp Ile Val Met His Glu Val Thr Val Leu Gly

15 20 25 30

cag ccc aag get gee cece teg gte act ctg tte ceg cce tee tet gag 445
Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu

35 40 45
gag ctt caa gcc aac aag gcc aca ctg gtg tgt cte ata agt gac tte 493
Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe
50 55 60
tac ccg gga gee gtg aca gtg gee tgyg aag gga gat age age cece gte 541
Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Gly Asp Ser Ser Pro Val
65 70 75
aag gcg gga gtg gag acc acc aca ccc tcec aaa caa age aac aac aag 589
Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys
80 85 90

tac gcg gec age age tat ctg age ctg acg cet gag cag tgg aag tee 637
Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser

95 100 105 110

cac aga agc tac age tge cag gte acg cat gaa ggg agce acc gtg gag 685

Hig Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr val Glu
115 120 125
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aag aca gtg gcc cct aca gaa tgt tca taggggcceg tttaaacccy 732
Lys Thr Val Ala Pro Thr Glu Cys Ser

130 135
ctgatcagce tcgactgtge cttetagttg ccagccatcet gttgtttgec ccteccecegt 792
gccttect 800
<210> SEQ ID NO 77
<211> LENGTH: 360
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 77
caggtgcaat tggtggaaag cggcggcgge ctggtgcaac cgggeggcag cctgegtcetyg 60

agctgegegyg cctecggatt taccttttet tettattata tgaattgggt gegecaagec 120
cctgggaagg gtetegagtg ggtgageggt attaatatgg agtctacteg tatttattat 180
gctgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggeccgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgcttattgg ggccaaggca ccctggtgac ggttagetca 360
<210> SEQ ID NO 78

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 78

caggtgcaat tggtggaaag cggeggegge ctggtgcaac cgggeggeag cctgegtety 60
agetgegegyg cctecggatt taccttttet tettattata tgaattgggt gegecaagece 120
cetgggaagg gtetegagtg ggtgageget atttectcatg atggtaatgt taagtattat 180
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgeggaagat acggecgtgt attattgege gegtgatett 300
cectettgttt atactggttt tgettattgg ggeccaaggea ccetggtgac ggttageteca 360
<210> SEQ ID NO 79

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 79

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggeag cctgegtetg 60
agetgegegg cctecggatt taccttttet tettattata tgaattgggt gegecaagece 120
cctgggaagg gtetegagtg ggtgageget atttcetatga atggtgatta tatttettat 180
gctgattetg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgecggaagat acggecgtgt attattgege gegtgatett 300
cectettgttt atactggttt tgettattgg ggccaaggea ccctggtgac ggttagetea 360
<210> SEQ ID NO 80

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 80
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caggtgcaat tggtggaaag cggcggcgge ctggtgcaac cgggeggcag cctgegtcetyg 60
agctgegegyg cctecggatt taccttttet tettattata tgaattgggt gegecaagec 120
cctgggaagg gtetegagtg ggtgageget attaatcttt ctggttetge taagtattat 180
gctgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggccgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgcttattgg ggccaaggca ccctggtgac ggttagetca 360
<210> SEQ ID NO 81

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 81

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggcag cctgegtcetg 60
agctgegegyg cctecggatt taccttttet tettattata tgaattgggt gegecaagec 120
cctgggaagg gtetegagtg ggtgageget atttcecttcta atggtgatat tacttattat 180
gctgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgeggaagat acggecgtgt attattgege gegtgatett 300
cctettgttt atactggttt tgcttattgg ggccaaggca ccctggtgac ggttagetca 360
<210> SEQ ID NO 82

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 82

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggcag cctgegtetyg 60
agetgegegyg cctecggatt taccttttet tettattata tgaattgggt gegecaagece 120
cetgggaagg gtetegagtg ggtgageget atttctacta atggttggea gacttattat 180
gcetgattetg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgeggaagat acggecgtgt attattgege gegtgatett 300
cectettgttt atactggttt tgettattgg ggeccaaggea ccetggtgac ggttageteca 360
<210> SEQ ID NO 83

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 83

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggeag cctgegtetg 60
agetgegegg cctecggatt taccttttet tettattata tgaattgggt gegecaagece 120
cectgggaagg gtetegagtg ggtgageget attaatatga ttggtaatgt tactaattat 180
gctgattetg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatett 300
cctettgttt atactggttt tgettattgg ggccaaggea ccctggtgac ggttageteca 360

<210> SEQ ID NO 84
<211> LENGTH: 360
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 84
caggtgcaat tggtggaaag cggcggcgge ctggtgcaac cgggeggcag cctgegtcetyg 60

agctgegegyg cctecggatt taccttttet tettattata tgaattgggt gegecaagec 120
cctgggaagg gtetegagtg ggtgagetat attaatccta atggtatgat gactaattat 180
gctgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggccgtgt attattgege gegtgatcett 300
cctettgttt atactggttt tgcttattgg ggccaaggca ccctggtgac ggttagetca 360
<210> SEQ ID NO 85

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 85

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggcag cctgegtcetg 60
agctgegegyg cctecggatt taccttttet tettattata tgaattgggt gegecaagec 120
cetgggaagyg gtetegagtyg ggtgagegtt atttetecty gtggtgagge taagtettat 180
gctgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgeggaagat acggecgtgt attattgege gegtgatett 300
cetettgttt atactggttt tgettattgg ggecaaggea ccetggtgac ggttageteca 360
<210> SEQ ID NO 86

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 86

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggcag cctgegtetyg 60
agetgegegg cctecggatt taccttttet tettattata tgaattgggt gegecaagece 120
cetgggaagg gtetegagtg ggtgageget atttetggta atggtggtea tacttattat 180
gctgattetg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgecggaagat acggecgtgt attattgege gegtgatett 300
cectettgttt atactggttt tgettattgg ggeccaaggea ccetggtgac ggttageteca 360
<210> SEQ ID NO 87

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 87

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggeag cctgegtetg 60
agetgegegg cctecggatt taccttttet tettattata tgaattgggt gegecaagece 120
cctgggaagg gtetegagtg ggtgageget atttetatgg atggtgttta taagtattat 180
gctgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240
ctgcaaatga acagectgeg tgcggaagat acggecgtgt attattgege gegtgatett 300

cctettgttt atactggttt tgettattgg ggccaaggca ccctggtgac ggttagetca 360
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<210> SEQ ID NO 88

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 88

caggtgcaat tggtggaaag cggcggcgge ctggtgcaac cgggeggcag cctgegtcetyg
agctgegegyg cctecggatt taccttttet tettattata tgaattgggt gegecaagec
cctgggaagg gtcetegagtg ggtgageget atttctaata atggtaatgt tacttattat
gctgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat
ctgcaaatga acagectgeg tgcggaagat acggccgtgt attattgege gegtgatcett
cctettgttt atactggttt tgcttattgg ggccaaggca ccctggtgac ggttagetca
<210> SEQ ID NO 89

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 89

caggtgcaat tggtggaaag cggeggegge ctggtgcaac cgggeggeag cctgegtety
agctgegegyg cctecggatt taccttttet tettattata tgaattgggt gegecaagec
cetgggaagy gtetegagty ggtgageget atttetatge atggtgatac tacttattat
getgattetyg ttaagggteg ttttaccatt tcacgtgata attcgaaaaa caccctgtat
ctgcaaatga acagectgeg tgeggaagat acggecgtgt attattgege gegtgatett
cetettgttt atactggttt tgettattgg ggecaaggea ccetggtgac ggttagetea
<210> SEQ ID NO 90

<211> LENGTH: 369

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 90

caggtgcaat tggtggaaag cggcggegge ctggtgcaac cgggeggcag cctgegtetyg
agetgegegg cctecggatt taccttttet tettatgeta tgaattgggt gegecaagee
cectgggaagg gtetegagtg ggtgagecat attegtaaga agaatactte ttatactact
gagtatgetg cttectgttaa gggtegtttt accatttcac gtgataattc gaaaaacace
ctgtatctge aaatgaacag cctgegtgeg gaagatacgg ccgtgtatta ttgegegegt
gaggatggtt cttatatgac tgattatttt gecttattggg gccaaggcac cctggtgacg
gttagctea

<210> SEQ ID NO 91

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 91

caggtgcaat tggtggaaag cggcggeggce ctggtgcaac cgggeggcag cctgegtetg
agetgegegg cctecggatt taccttttet tettatgeta tgaattgggt gegecaagece

cctgggaagg gtetegagtyg ggtgagcaat attcagegtyg ttggttetac ttattatget

60

120

180

240

300

360

60

120

180

240

300

360

60

120

180

240

300

360

369

60

120

180
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gattctgtta agggtcgttt taccatttca cgtgataatt cgaaaaacac cctgtatcectg
caaatgaaca gcctgcegtge ggaagatacg gecgtgtatt attgegegeg tgaggatggt

tcttatatga ctgattattt tgcttattgg ggccaaggca ccctggtgac ggttagetca

<210> SEQ ID NO 92

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 92

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Gly Ile Asn Met Glu Ser Thr Arg Ile Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 93

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 93

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly CGly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser His Asp Gly Asn Val Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 94

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

240

300

360
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<400> SEQUENCE: 94

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Met Asn Gly Asp Tyr Ile Ser Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 95

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 95

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly CGly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Asn Leu Ser Gly Ser Ala Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 96

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 96

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
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Ser Ala Ile Ser Ser Asn Gly Asp Ile Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 97

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 97

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Thr Asn Gly Trp Gln Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 98

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 98

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly CGly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Asn Met Ile Gly Asn Val Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110
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Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 9%

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 99

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Tyr Ile Asn Pro Asn Gly Met Met Thr Asn Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 100

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 100

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly CGly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Val Ile Ser Pro Gly Gly Glu Ala Lys Ser Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 101

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 101

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
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1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Gly Asn Gly Gly His Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 102

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 102

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Met Asgp Gly Val Tyr Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 103

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 103

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Asn Asn Gly Asn Val Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
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65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 104

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 104

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Met His Gly Asp Thr Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asp Leu Pro Leu Val Tyr Thr Gly Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 105

<211> LENGTH: 123

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 105

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly CGly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Hig Ile Arg Lys Lys Asn Thr Ser Tyr Thr Thr Glu Tyr 2Ala 2la
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 90 95

Tyr Cys Ala Arg Glu Asp Gly Ser Tyr Met Thr Asp Tyr Phe Ala Tyr
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
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<210> SEQ ID NO 106
<211> LENGTH: 120

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 106

Gln Val Gln Leu Val Gl

1

Ser Leu Arg

5

Leu Ser Cy

20

Ala Met Asn Trp Val Ar

35

Ser Asn Ile

50

Gly Arg Phe

65

Gln Arg Va

Thr Ile Se
70

Gln Met Asn Ser Leu Ar

Arg Glu Asp

85

Gly Ser Ty

100

Gly Thr Leu Val Thr Va

115

<210> SEQ ID NO 107
<211> LENGTH: 324

<212> TYPE:

DNA

u Ser Gly

s Ala Ala

g Gln Ala

40

1 Gly Ser

55

r Arg Asp

g Ala Glu

r Met Thr

1l Ser Ser
120

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 107

gatategaac
tegtgtagey
caggegecag
tttageggat
gacgaagegg

acgaagttaa

tgacecagee
gegataatat
ttettgtgat
ccaacagegy
attattattg

cegtectagy

<210> SEQ ID NO 108
<211> LENGTH: 330

<212> TYPE:

DNA

geetteagty
tggtcattat
ttattetgat
caacaccgeyg
ccagtetget

teag

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 108

gatatcgaac
tegtgtageyg
caggegecag
tttagceggat
gacgaagegy

ggcggcacga

tgacccagece
gegataatat
ttettgtgat
ccaacagegy
attattattg

agttaaccgt

<210> SEQ ID NO 109
<211> LENGTH: 108

<212> TYPE:

PRT

gcctteagty
tggteattat
ttattctgat
caacaccgeg
ccagtettat

cctaggteay

<213> ORGANISM: Homo sapiens

Gly Gly Leu
10

Ser Gly Phe
25

Pro Gly Lys

Thr Tyr Tyr

Asn Ser Lys

75

Asp Thr Ala
90

Asp Tyr Phe
105

agegttygeac
tatgtttctt
tetaategte
accctgacea

gataatttte

agegttgeac
tatgtttett
tctaategte
accctgacea

actatgtetyg

Val Gln Pro Gly Gly
15

Thr Phe Ser Ser Tyr
30

Gly Leu Glu Trp Val
45

Ala Asp Ser Val Lys
60

Asn Thr Leu Tyr Leu
80

Val Tyr Tyr Cys Ala
85

Ala Tyr Trp Gly Gln
110

caggteagac cgegegtate
ggtaccageca gaaacceggg
ceteaggeat coeggaacge

ttageggcac tcaggcggaa

cttttgtgtt tggeggegge

caggtcagac cgegegtate
ggtaccagea gaaacccggg
ccteaggeat cecggaacge
ttageggeac tcaggeggaa

atgttettgt tgtgtttgge

60

120

180

240

300

324

60

120

180

240

300

330
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<400> SEQUENCE: 109

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly His Tyr Tyr Val
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Ser Asp Ser Asn Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Ala Asp Asn Phe Pro Phe Val
85 90 85

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105

<210> SEQ ID NO 110

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 110

Agp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly Hig Tyr Tyr Val
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Ser Asp Ser Asn Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Thr Met Ser Asp Val Leu
85 90 85

Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

<210> SEQ ID NO 111

<211> LENGTH: 363

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 111

caggtgcaat tggttcagag cggegeggaa gtgaaaaaac cgggegegay cgtgaaagty 60
agctgoaaag ccteeggata tacctttact tettatteta ttaattgggt cegccaagece 120
cetgggeagy gtetegagty gatgggetat ategatecga ategtggeaa tacgaattac 180
gegoagaagt tteagggeeg ggtgaccatyg accegtgata ccageattag caccgegtat 240
atggaactga gcagectgeg tagcgaagat acggecegtgt attattgege gegtgagtat 300

atttatttta ttcatggtat gcttgatttt tggggccaag gcaccctggt gacggttagce 360

tca 363
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<210> SEQ ID NO 112
<211> LENGTH: 366

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 112

caggtgcaat

agctgegegy

tggtggaaag

ccteeggatt

cctgggaagg gtetegagtg

geggatageg
ctgcaaatga
tggtctaagt

agctca

tgaaaggccg
acagcctgeg

ctcatgette

<210> SEQ ID NO 113
<211> LENGTH: 366

<212> TYPE:

DNA

€ggcggegge
taccttttet
ggtgagcaat
ttttaccatt
tgcggaagat

tgttactgat

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 113

caggtgcaat
agetgegegy
cetgggaagy
geggatageg
ctgcaaatyga
tategttgge

agetca

tggtggaaag
ccteeggatt
gtetegagty
tgaaaggcey
acagectgey

cttttecatta

<210> SEQ ID NO 114
<211> LENGTH: 121

<212> TYPE:

PRT

¢ggeggegge
taccttttet
ggtgagcaat
ttttaccatt
tgeggaagat

tttttttgat

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 114

Gln Val Gln
1

Ser Val Lys
Ser Ile Asn
35

Gly Tyr Ile
50

Gln Gly Arg
65

Met Glu Leu

Ala Arg Glu

Gln Gly Thr
115

Leu Val GI
5

n Ser Gly

Val Ser Cys Lys Ala

20

Trp Val Ar

Asp Pro As

Val Thr Me
70

Ser Ser Le
85

g Gln Ala
40

n Arg Gly
55

t Thr Arg

u Arg Ser

Tyr Ile Tyr Phe Ile

100

Leu Val Thr Val Ser

120

ctggtgcaac
aattatggta
atccgttctg
tcacgtgata
acggccgtgt

tattggggce

ctggtgcaac
tcttatggta
atctattety
tcacgtgata
acggecgtgt

tattggggee

Ala Glu Val
10

Ser Gly Tyr
25

Pro Gly Gln

Asn Thr Asn

Asp Thr Ser

75

Glu Asp Thr
90

His Gly Met
105

Ser

cgggeggcag cctgegtetg
tgcattgggt gcgccaagece
atggtagctg gacctattat
attcgaaaaa caccctgtat
attattgcge gecgtegttat

aaggcaccct ggtgacggtt

cgggeggeay cctgegtety
tgcattgggt gcgccaagece
atggtagcaa taccttttat
attcgaaaaa caccctgtat
attattgege gegtaataty

aaggcaccet ggtgacggtt

Lys Lys Pro Gly Ala
15

Thr Phe Thr Ser Tyr
30

Gly Leu Glu Trp Met
45

Tyr Ala Gln Lys Phe
60

Ile Ser Thr Ala Tyr
80

Ala Val Tyr Tyr Cys
95

Leu Asp Phe Trp Gly
110

60

120

180

240

300

360

366

60

120

180

240

300

360

366
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<210> SEQ ID NO 115

<211> LENGTH: 122

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 115

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 2Zsn Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Asn Ile Arg Ser Asp Gly Ser Trp Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Arg Tyr Trp Ser Lys Ser His Ala Ser Val Thr Asp Tyr Trp

t

100 105 110
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 116

<211> LENGTH: 122

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 1lle

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly CGly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Asn Ile Tyr Ser Asp Gly Ser Asn Thr Phe Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Asn Met Tyr Arg Trp Pro Phe His Tyr Phe Phe Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 117

<211> LENGTH: 342

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 117

gatatcgtga tgacccagag cccactgage ctgccagtga ctecgggega gectgegage 60

attagctgea gaagcageca aagectgett tttattgatyg geaataatta tetgaattgg 120

taccttcaaa aaccaggtca aagcccgcag ctattaattt atcttggtte taategtgec 180
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agtggggtce cggatcgttt tageggetcet ggatccggca ccgattttac cctgaaaatt 240
agccgtgtgg aagctgaaga cgtgggegtg tattattgece agcagtattce ttctaagtet 300
gctacctttg gccagggtac gaaagttgaa attaaacgta cg 342
<210> SEQ ID NO 118

<211> LENGTH: 327

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 118

gatatccaga tgacccagag cccgtcectage ctgagegega gcegtgggtga tcegtgtgacce 60
attacctgca gagcgagcca ggatatttcet gettttetga attggtacca gcagaaacca 120
ggtaaagcac cgaaactatt aatttataag gtttctaatt tgcaaagcgg ggtcccgtece 180
cgttttageg gectectggate cggcactgat tttaccectga ccattagcag cctgecaacct 240

gaagactttyg cgacttatta ttgccagcag gcttattcectg gttctattac ctttggecag 300
ggtacgaaag ttgaaattaa acgtacg 327
<210> SEQ ID NO 119

<211> LENGTH: 324

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 119

gatatcgaac tgacccagee gectteagtyg agegttgeac caggtecagac cgegegtate 60
tegtgtageyg gegataatat tggtaataag tatgtttett ggtaccagea gaaaccegygy 120
caggegecag ttgttgtgat ttatggtgat aataatcgte cctecaggeat cceggaacge 180
tttagcggat ccaacagegg caacaccgeg accctgacca ttageggcac tcaggeggaa 240
gacgaagegy attattattyg ctettettat gattettett attttgtgtt tggeggegge 300
acgaagttaa cecgttettgg ccag 324
<210> SEQ ID NO 120

<211> LENGTH: 114

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 120

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu Phe Ile
20 25 30

Asp Gly Asn Asn Tyr Leu Asn Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Gln Gln Tyr
85 90 95

Ser Ser Lys Ser Ala Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105 110
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Arg Thr
<210> SEQ ID NO 121
<211> LENGTH: 109
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 121
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val CGly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Ser Ala Phe
20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Lys Val Ser Asn Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Tyr Ser Gly Ser Ile
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
100 105
<210> SEQ ID NO 122
<211> LENGTH: 108
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 122
Agp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15
Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly Asn Lys Tyr Val
20 25 30
Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Val Val Ile Tyr
35 40 45
Gly Asp Asn Asn Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60
Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80
Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Tyr Asp Ser Ser Tyr Phe Val
85 90 95
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105
<210> SEQ ID NO 123
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
primer
<400> SEQUENCE: 123

atggccaact gcgagttcag ¢

<210> SEQ ID NO 124

<211> LENGTH:

27
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
primer

<400> SEQUENCE: 124

tcagatctca gatgtgcaag atgaatc 27

<210> SEQ ID NO 125

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
primer

<400> SEQUENCE: 125

ttggtaccag gtggcgccag cagtg 25

<210> SEQ ID NO 126

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
primer

<400> SEQUENCE: 126

ttggtaccat ggecaactge gag 23

<210> SEQ ID NO 127

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
primer

<400> SEQUENCE: 127

ccgatatecag atctcagatg tgcaagatg 29

<210> SEQ ID NO 128

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
primer

<400> SEQUENCE: 128

ccgatatcga tctcagatgt gcaagatg 28
<210> SEQ ID NO 129

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 129

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
1 5 10 15

Val Leu Ser Gln Val Glu Phe Cys Arg Arg Leu Ala Gln
20 25
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<210> SEQ ID NO 130

<211> LENGTH: 133

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 130

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15

Gly Ala Tyr Gly Asp Ile Val Met Ile Lys Arg Thr Val Ala Ala Pro
20 25 30

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr
35 40 45

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys
50 55 60

Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu
65 70 75 80

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
85 90 85

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala
100 105 110

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
115 120 125

Asn Arg Gly Glu Cys
130

<210> SEQ ID NO 131

<211> LENGTH: 26

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 131

Met Ala Trp Ala Leu Leu Leu Leu Thr Leu Leu Thr Gln Gly Thr CGly
1 5 10 15

Ser Trp Ala Asp Ile Val Met His Glu Val
20 25

<210> SEQ ID NO 132

<211> LENGTH: 120

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 132

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Tyr Met Hig Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
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100 105 110

Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> SEQ ID NO 133

<211> LENGTH: 119

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 133

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser 2Asn
20 25 30

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Asn Ile Ser Tyr Leu Ser Ser Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 85

Ala Arg Phe Tyr Gly Tyr Phe Asn Tyr Ala Asp Val Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> SEQ ID NO 134

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 134

Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Ser Cys Ser Gly Asp Asn Ile Gly His Tyr Tyr Ala
20 25 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Arg Asp Asn Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln 2la Glu
65 70 75 80

Agp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Tyr Leu His Asp Phe
85 90 95

Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105

<210> SEQ ID NO 135

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 135

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
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Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro
85 90 85

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
100 105

<210> SEQ ID NO 136

<211> LENGTH: 114

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 136

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro
50 55 60

Agp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Gln Gln His
85 90 85

Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg Thr

<210> SEQ ID NO 137

<211> LENGTH: 110

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: MOD_RES

<222> LOCATION: (86)

<223> OTHER INFORMATICN: Thr or Val

<400> SEQUENCE: 137

Agp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Val Pro Ala Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
65 70 75 80
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Pro Glu Asp Phe Ala Xaa Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro
85 90 85

Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
100 105 110

<210> SEQ ID NO 138

<211> LENGTH: 330

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 138

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys 2sp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 85

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 190

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 295 300

Val Phe Ser Cysg Ser Val Met His Glu Ala Leu Hig Asn His Tyr Thr
305 310 315 320

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
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325 330

<210>
<211>
<212>
<213>

SEQ ID NO 139

LENGTH: 109

TYPE: PRT

ORGANISM: Homo sapiens
<400> SEQUENCE: 139
Thr
1

Val Leu Gly Gln

5

Ala Ala Pro Ser Val Thr

10

Pro Lys

Glu
20

Glu Gln Ala Asn Ala Thr Leu

25

Pro Ser Ser Leu Lys

Ile Phe Ala

40

Ser Asp Pro Val Thr Val Ala

35

Tyr Gly Trp

45

Val Ala Val Glu Thr Thr Thr

60

Ser Pro Pro

50

Ser Lys Gly

Ala
70

Ala Leu Ser Leu

75

Ser Asn Asn Ser Ser

65

Lys Tyr Tyr

His Ser Ser Gln Val Thr

85

Gln Trp Lys Ser Arg Tyr Cys

90
Thr Glu
100

Thr Val Ala Pro Thr Glu Ser

105

Ser Lys Cys

Leu

Val

30

Lys

Ser

Thr

His

Phe
15

Pro
Cys Leu
Gly Asp
Lys Gln

Glu
80

Pro

Glu
95

Gly

1. An isolated antigen-binding region that is specific for
CD38, which comprises (i) an H-CDR3 region depicted in
SEQIDNO: 16,17, 18, 19,20, 21, 22, 23,24, 25, 26, 27, 28,
29,30, 92,93, 94,95, 96,97, 98, 99, 100, 101, 102, 103, 104,
105 or 106 or (ii) an H-CDR3 region that has at least a sixty
percent identity to an H-CDR3 region depicted in SEQ 1D
NO: 16,17, 18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
92,93, 94,95, 96,97, 98, 99, 100, 101, 102, 103, 104, 105 or
106.

2. Anisolated antigen-binding region according to claim 1,
further comprising (i) an H-CDR2 region depicted in SEQ ID
NO: 16,17, 18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
92,93, 94,95, 96,97, 98, 99, 100, 101, 102, 103, 104, 105 or
106 or (ii) an H-CDR2 region that has at least a sixty percent
identity to an H-CDR2 region depicted in SEQ ID NO: 16,17,
18,19,20,21,22,23,24,25,26,27,28,29,30,92, 93,94, 95,
96,97, 98,99, 100, 101, 102, 103, 104, 105 or 106.

3. Anisolated antigen-binding region according to claim 2,
further comprising (i) an H-CDR1 region depicted in SEQ ID
NO: 16,17, 18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
92,93, 94,95, 96,97, 98, 99, 100, 101, 102, 103, 104, 105 or
106 or (ii) an H-CDR1 region that has at least a sixty percent
identity to an H-CDR1 region depicted in SEQ ID NO: 16,17,
18,19,20,21,22,23,24,25,26,27,28,29,30,92,93, 94, 95,
96,97, 98,99, 100, 101, 102, 103, 104, 105 or 106.

4. An isolated antibody or functional fragment thereof that
is specific for CD38, which comprises (i) a variable heavy
chain depicted in SEQ ID NO: 16, 17, 18, 19, 20, 21, 22, 23,
24,25,26,27,28,29,30,92, 93,94, 95, 96, 97, 98, 99, 100,
101, 102, 103, 104, 105 or 106 or (ii) a variable heavy chain
that has at least a sixty percent identity to a variable heavy
chain depicted in SEQ ID NO: 16, 17, 18, 19, 20, 21, 22, 23,
24,25,26,27,28,29,30,92, 93,94, 95, 96, 97, 98, 99, 100,
101, 102, 103, 104, 105 or 106.

5. An isolated antigen-binding region that is specific for
CD38, which comprises (i) an L-CDR3 region depicted in
SEQIDNO: 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58,
59, 60, 109 or 110 or (ii) an L-CDR3 region that has at least
asixty percent identity to an [.-CDR3 region depicted in SEQ
ID NO: 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,
60, 109 or 110.

6. An isolated antigen-binding region according to claim 5,
further comprising (i) an L-CDR2 region depicted in SEQ ID
NO: 46, 47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
109 or 110 or (ii) an L-CDR2 region that has at least a sixty
percent identity to an L-CDR2 region depicted in SEQ 1D
NO: 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
109 or 110.

7. Anisolated antigen-binding region according to claim 6,
further comprising (i) an L-CDR1 region depicted in SEQ ID
NO: 46, 47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
109 or 110 or (ii) an L-CDRI1 region that has at least a sixty
percent identity to an L-CDR1 region depicted in SEQ 1D
NO: 46, 47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
109 or 110.

8. An isolated antibody or functional fragment thereof,
which comprises (i) a variable light chain depicted in SEQ ID
NO: 46,47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
109 or 110 or (ii) a variable light chain that has at least a sixty
percent identity to a variable light chain depicted in SEQ 1D
NO: 46, 47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,
109 or 110.

9. An isolated immunoglobulin according to claim 4,
which is an IgG.

10. An isolated immunoglobulin according to claim 9,
which is an 1gG1.

11. A variable heavy chain of an isolated antigen-binding
region that is encoded by (i) a nucleic acid sequence compris-
ing SEQIDNO: 1,2,3,4,5,6,7,8,9,10,11, 12, 13, 14, 15,
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77,78,79,80,81,82,83, 84, 85, 86, 87, 88, 89, 90 or 91 or (ii)
a nucleic acid sequences that hybridizes under high strin-
gency conditions to the complementary strand of SEQ ID
NO:1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15,77, 78, 79,
80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90 or 91, wherein said
antigen-binding region is specific for CD38.

12. A variable light chain of an isolated antigen-binding
region that is encoded by (i) a nucleic acid sequence compris-
ing SEQID NO: 31,32, 33,34, 35,36,37,38,39,40, 41,42,
43, 44, 45, 107 or 108 or (i) a nucleic acid sequences that
hybridizes under high stringency conditions to the comple-
mentary strand of SEQ ID NO: 31, 32, 33, 34, 35, 36, 37, 38,
39,40, 41, 42, 43, 44, 45, 107 or 108, wherein said antibody
or functional fragment thereof is specific for CD38.

13. An isolated nucleic acid sequence that encodes an
antigen-binding region of a human antibody or functional
fragment thereof that is specific for CD38.

14. A nucleic acid sequence encoding a variable heavy
chain of an isolated antigen-binding region, which comprises
(i) a sequence selected from the group consisting of SEQ ID
NOS: 1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15,77, 78,79,
80,81,82,83, 84, 85,86, 87, 88,89,90 and 91 or (ii) a nucleic
acid sequence that hybridizes under high stringency condi-
tions to the complementary strand of SEQ ID NO: 1, 2, 3, 4,
5,6,7,8,9,10,11, 12,13, 14,15, 77,78, 79, 80, 81, 82, 83,
84, 85, 86,87, 88, 89, 90 or 91, wherein said antigen-binding
region is specific for CD38.

15. A nucleic acid sequence encoding a variable light chain
of an isolated antigen-binding region, which comprises (i) a
sequence selected from the group consisting of SEQ IDNOS:
31,32, 33,34, 35,36,37,38,39, 40,41, 42, 43, 44, 45, 107
and 108 or (ii) a nucleic acid sequence that hybridizes under
high stringency conditions to the complementary strand of
SEQID NO: 31, 32,33, 34, 35,36, 37, 38,39, 40,41, 42, 43,
44, 45, 107 or 108 wherein said antigen-binding region is
specific for CD38.

16. A vector comprising a nucleic acid sequence according
to claim 13.

17. An isolated cell comprising a vector according to claim
16.

18. Anisolated cell according to claim 17, wherein said cell
is bacterial.

19. Anisolated cell according to claim 17, wherein said cell
is mammalian.

20. A pharmaceutical composition comprising an antibody
or function fragment thereof according to claim 4 and a phat-
maceutically acceptable carrier or excipient therefor.

21. A method for treating a disorder or condition associated
with the undesired presence of CD38+ cells, comprising
administering to a subject in need thereof an effective amount
of the pharmaceutical composition according to claim 20.

22. A method according to claim 21, wherein said disorder
or condition is a haematological disease.

23. A method according to claim 22, wherein said haema-
tological disease is taken from the list of multiple myeloma,
chronic lymphocytic leukemia, chronic myelogenous leuke-
mia, acute myelogenous leukemia and acute lymphocytic
leukemia.

24. A method according to claim 21, wherein said disorder
or condition is an inflammatory disease.

25. A method according to claim 24, wherein said inflam-
matory disease is taken from the list of rheumatoid arthritis
and systemic lupus erythematosus.
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26. An isolated antigen-binding region according to claim
1, wherein said sequence identity is at least 80%.

27. A method of inducing specific killing of tumor cells that
express CD38, wherein said specific killing occurs by CD38
cross-linking, comprising the step of incubating said cells in
the presence of a sufficient amount of an isolated human or
humanized anti-CD38 antibody or a functional fragment
thereof, wherein said human or humanized anti-CD38 anti-
body comprises (i) a nucleic acid sequence encoding a heavy
chain depicted in SEQIDNO: 1, 2,3,4, 5,6,7,8, 9, 10, 11,
12,13,14,15,77,78,79,80, 81, 82. 83, 84,85, 86, 87, 88, 89,
90 or 91 or (ii) a nucleic acid sequences that hybridizes under
high stringency conditions to the complementary strand of
SEQIDNO:1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15,77,
78,79,80, 81,82, 83, 84,85, 86,87, 88,89, 90 or 91, wherein
said antibody or a functional fragment thereof is specific for
CD38.

28. A method of inducing specific killing of tumor cells that
express CD38, wherein said specific killing occurs by CD38
cross-linking, comprising the step of incubating said cells in
the presence of a sufficient amount of an isolated human or
humanized anti-CD38 antibody or a functional fragment
thereof, wherein said human or humanized anti-CD38 anti-
body comprises (i) a nucleic acid sequence encoding a light
chain depicted in SEQ ID NO: 31, 32, 33, 34, 35,36, 37, 38,
39, 40, 41, 42, 43, 44, 45, 107 or 108 or (ii) a nucleic acid
sequences that hybridizes under high stringency conditions to
the complementary strand of SEQ 1D NO: 31, 32, 33, 34, 35,
36,37,38,39,40,41, 42, 43, 44,45, 107 or 108, wherein said
antibody or a functional fragment thereof is specific for
CD38.

29. A method of inducing specific killing of tumor cells that
express CD38, wherein said specific killing occurs by CD38
cross-linking, comprising the step of incubating said cells in
the presence of a sufficient amount of an isolated human or
humanized anti-CD38 antibody or a functional fragment
thereof, wherein said human or humanized anti-CD38 anti-
body or said functional fragment thereof comprises (i) a
heavy chain amino acid sequence depicted in SEQ IDNO: 16,
17,18,19,20, 21,22, 23,24, 25,26, 27, 28,29, 30,92, 93,94,
95, 96, 97,98, 99, 100, 101, 102, 103, 104, 105 or 106 or (ii)
avariable heavy chain that has at least a sixty percent identity
to a variable heavy chain depicted in SEQ IDNO: 16, 17, 18,
19,20,21,22,23,24,25,26,27,28,29,30,92, 93,94, 95, 96,
97, 98, 99, 100, 101, 102, 103, 104, 105 or 106.

30. A method of inducing specific killing of tumor cells that
express CD38, wherein said specific killing occurs by CD38
cross-linking, comprising the step of incubating said cells in
the presence of a sufficient amount of an isolated human or
humanized anti-CD38 antibody or a functional fragment
thereof, wherein said human or humanized anti-CD38 anti-
body comprises (i) and/or a light chain amino acid sequence
depicted in SEQ ID NO: 46,47, 48, 49, 50, 51, 52, 53, 54, 55,
56,57, 58, 59, 60,109 or 110 or (ii) a variable light chain that
has at least a sixty percent identity to a variable light chain
depicted in SEQ ID NO: 46,47, 48, 49, 50, 51, 52,53, 54, 55,
56, 57, 58,59, 60, 109 or 110.

31. A method of detecting specific killing of tumor cells
that express CD38, by CD38 cross-linking, comprising the
steps of:

(1) administering to a subject in need thereof an effective

amount of ahuman or humanized anti-CD38 antibody or
a functional fragment thereof, and
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(i) detecting the specific killing activity of said human or
humanized anti-CD38 antibody or said functional frag-
ment thereof.

32. A method according to claim 31, wherein said tumor

cells are of human, minipig or rabbit origin.

33. A method of detecting the presence of CD38 in a tissue
or a cell of minipig origin, comprising the steps of:

(1) allowing a human or humanized anti-CD38 antibody or

a functional fragment thereof to come into contact with
said CD38, and

(i) detecting the specific binding of said human or human-
ized anti-CD38 antibody or functional fragment thereof
to said CD38 minipig cells, wherein said antibody or
functional fragment thereof is also able to specifically
bind to CD38 of human origin.

34. A method according to claim 33, wherein said CD38 of
minipig origin is comprised within an isolated cell type
selected from the group consisting of peripheral blood mono-
cyte, erythrocyte, lymphocyte, thymocyte, muscle cell, cer-
ebellum cell, pancreas cell, lymph-node cell, tonsil cell,
spleen cell, prostate cell, skin cell and a cell of the retina.

35. A method according to claim 34, wherein said human or
humanized anti-CD38 antibody or functional fragment
thereof comprises (i) a nucleic acid sequence encoding a
heavy chain depicted in SEQIDNO: 1, 2,3,4,5,6.7,8,9,10,
11,12,13,14,15,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88,
89, 90 or 91 and/or a nucleic acid sequence encoding a light
chain depicted in SEQ ID NO: 31, 32, 33, 34, 35, 36, 37, 38,
39,40,41,42,43,44, 45,107 or 108 or (ii) a sequence having
atleast 60 percent identity in the heavy chain regions depicted
inSEQIDNO: 1,2,3,4,5,6,7,8,9,10,11, 12, 13, 14, 15,
77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90 or 91
and/or a sequence having at least 60 percent identity in the
light chain regions depicted in SEQ ID NO 31, 32, 33, 34,35,
36,37, 38,39, 40, 41, 42, 43, 44, 45,107 or 108.

36. A method of detecting CD38 in a CD38-expressing
erythrocyte, comprising the steps of:

(i) allowing a human or humanized anti-CD38 antibody or

a functional fragment thereof to come into contact with
said CD38-expressing erythrocyte, and

(11) detecting the specific binding of said human or human-
ized anti-CD38 antibody or functional fragment thereof
to said CD38-expressing erythrocytes, wherein said
antibody or functional fragment thereof is also able to
specifically bind to human CD38 from a cell or tissue
other than human erythrocytes.

37. A method according to claim 36, wherein said antibody
or functional fragment thereof’is also able to specifically bind
to human CD38 from a cell that is a human lymphocyte.

38. A method according to claim 36, wherein said human or
humanized anti-CD38 antibody or functional fragment
thereof comprises (i) a nucleic acid sequence encoding a
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heavy chain depicted in SEQIDNO: 1,2, 3, 4,5,6,7,8,9, 10,
11,12,13,14,15,77,78,79, 80, 81. 82, 83, 84, 85, 86, 87, 88,
89, 90 or 91 and/or a nucleic acid sequence encoding a light
chain depicted in SEQ ID NO: 31, 32, 33, 34, 35, 36, 37, 38,
39, 40, 41, 42, 43, 44 or 45, 107 or 108 or (ii) a sequence
having at least 60 percent identity in the heavy chain regions
depictedin SEQIDNO 1, 2,3,4,5,6,7,8,9, 10,11, 12,13,
14, 15,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90 or
91 and a sequence having at least 60 percent identity in the
light chain regions depicted in SEQID NO: 31,32,33,34,35,
36,37, 38,39, 40, 41, 42, 43, 44, 45, 107 or 108.

39. A method according to claim 36, wherein said human or
humanized anti-CD38 antibody or functional fragment
thereof comprises (i) a heavy chain amino acid sequence
depicted in SEQ ID NO: 16,17, 18,19, 20, 21, 22,23, 24, 25,
26,27,28,29,30,92,93,94,95,96,97, 98,99, 100, 101, 102,
103, 104, 105 or 106 and/or a light chain amino acid sequence
depicted in SEQ ID NO: 46,47, 48, 49, 50, 51, 52,53, 54, 55,
56,57,58,59, 60,109 or 110; or (i1) a sequence having at least
60 percent identity in the heavy chain regions depicted in
SEQIDNO 16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29,30, 92,93, 94,95, 96,97, 98, 99, 100, 101, 102, 103, 104,
105 or 106 and a sequence having at least 60 percent identity
in the light chain regions depicted in SEQ ID NO: 46, 47, 48,
49,50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 109 or 110.

40. A diagnostic composition comprising an antibody or
functional fragment thereof according to claim 4; and an
acceptable carrier or excipient.

41. An 1solated antibody or functional fragment thereof
according to claim 1, which comprises (i) an H-CDR3 region
depicted in SEQ ID NO: 21 or 22 or (i1) an H-CDR3 region at
least a sixty percent identity thereto, and that is specific for
human CD38 and marmoset CD38.

42. An isolated antibody or functional fragment thereof
according to claim 5, which comprises (1) an L-CDR3 region
depicted in SEQ ID NO: 51 or 52 or (ii) an L-CDR3 region at
least a sixty percent identity thereto, that is specific for human
CD38 and marmoset CD38.

43. A variable heavy chain of an isolated antigen-binding
region according to claim 11, that is encoded by (i) a nucleic
acid sequence comprising SEQ ID NO: 6 or 7 or (ii) a nucleic
acid sequences that hybridizes under high stringency condi-
tions to a complementary strand thereof, which antigen-bind-
ing region is specific for human CD38 and marmoset CD38.

44. A variable light chain of an isolated antigen-binding
region according to claim 12, that is encoded by (i) a nucleic
acid sequence comprising SEQ ID NO: 36 or 37 or (i) a
nucleic acid sequences that hybridizes under high stringency
conditions to a complementary strand thereof, which antigen-
binding region is specific for human CD38 and marmoset
CD38.
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