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[57] ABSTRACT

The present invention relates generally to the field of human
genetics. Specifically, the present invention relates to meth-
ods and materials used to isolate and detect a human breast
cancer predisposing gene (BRCAZ2), some mutant alleles of
which cause susceptibility to cancer, in particular breast
cancer. More specifically, the invention relates to germline
mutations in the BRCAZ2 gene and their use in the diagnosis
of predisposition to breast cancer. The present invention
further relates to somatic mutations in the BRCA2 gene in
human breast cancer and their use in the diagnosis and
prognosis of human breast cancer. Additionally, the inven-
tion relates to somatic mutations in the BRCA?2 gene in other
human cancers and their use in the diagnosis and prognosis
of human cancers. The invention also relates to the therapy
of human cancers which have a mutation in the BRCA2
gene, including gene therapy, protein replacement therapy
and protein mimetics. The invention further relates to the
screening of drugs for cancer therapy. Finally, the invention
relates to the screening of the BRCA2 gene for mutations,
which are useful for diagnosing the predisposition to breast
cancer.
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GGTGGCGCGA
TCTGCTGCGC
ACAGATTTGT
CTGGAGCGGA
TCCAAAGAGA
GGACCAATAA
GAACCTGCAG
CCACAAAGGA
GGGCTGACTC
TTAGGAAGGA
GATCARAGCAG
GTTCTACAAT
TTTCATACAC
GGAGCTGAGG
AGTTCTACTG
ACTACTGCTA
AGATTTATCG
GGATTTGGAA
AAGTCAATGC
GAAGATAGTT
ACTAGCAAGA
AAARACCAAG
CCATTAGATT
AAGGAAGTTG
GGAGCCCACA
GAAARAGACC
TCTTTGCCAC
GTAAATAAGA
AAGCAGGCAA
ATATTCAGAA
ACTGATCCAA
GTTTGCTCAC
GCCACCACCA
AAGAARACAA
ATACCGAAAG
TTTGAAGCAC
AGAAGCTGTT
ACAATTCTGA
GATCTTGATT
GAAGCTGATT
AAACTTTCAG
AAAGTGGAAT
AATGCCAGCA
ATTTCTAGAG
TCTGATGTTG
AATGAAAATT
CCTTCAAGAA
GAAGAAACTA
GACAATGAGA
AATACTAAGG
TCTACCATGG
ARAGATTTGG
ATGACTCTAG
AAAARTAATG
TTTGGAGGTA
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GCTTCTGAAA
CTCGGGTGTC
GACCGGCGCG
CTTATTTACC
GGCCAACATT
GTCTTAATTG
AAGAATCTGA
AACCATCTTA
TGCCGCTGTA
ATGTTCCCAA
ATGATGTTTC
GTACACATGT
CAAAGTTTGT
TGGATCCTGA
TGCTCATAGT
ATGTGAARAG
CTTCTGTGAC
AAACATCAGG
CAAATGTCCT
TTTCATTATG
CTAGGAAAAA
TGAARGAAAA
CAAATGTAGC
TACCGTCTTT
TGGAGAAAAT
TATTAGACAC
GTATTTCTAG
GAGATGAAGA
TATCTGGAAC
TAAGAGAATC
ACTTTAAARA
AGAAGGAGGA
CACAGAATTC
ATAAGTTTAT
ACCAAARAATC
CACTTACATT
CACAGAATGA
GGAAATGTTC
ATAAAGAAGC
CTCTGTCATG
ATATAARAGA
ACAGTGATAC
CTCTTATTTT
GCAAAGAATC
AATTAACCAA
ATAAAAACGT
AGGTACAATT
CTTCAATTTC
ATAATTTTGT
AACTTCATGA
TTTTATATGG
TTTATGTTCT
GTCAAGATTT
ATTACATGAA
GCTTCAGAAC

CTAGGCGGCA
TTTTGCGGCG
GTTTTTGTCA
AAGCATTGGA
TTTTGAAATT
GTTTGAAGAA
ACATAAAAAC
TAATCAGCTG
CCAATCTCCT
TAGTAGACAT
CTGTCCACTT
AACACCACAA
GAAGGGTCGT
TATGTCTTGG
CAGAAATGAA
CTATTTTTCC
AGACAGTGAA
GAATTCATTT
AGAAGATGAA
TTTTTCTAAA
AATTTTCCAT
ATACTCATTT
ACATCAGAAG
GGCCTGTGAA
ACCCCTATIG
AGAGAACARA
CCTACCAAAA
GCAGCATCTT
TTCTCCAGTG
ACCTAAAGAG
AGAAACTGAA
CTCCTTATGT
TGTAGCTTTG
TTATGCTATA
AGAACTAATT
TGCAAATGCT
TTCTGAAGAA
TAGAAATGAA
ARAATGTAAT
CCTGCAGGAA
AGAGGTCTITG
TGACTTTCAA
AACTCCTACT
ATACAAAATG
AAATATTCCC
TGAGCTGTTG
CAACCAAAAC
AAAAATAACT
CTTCCARAGTA
AACAGACTTG
AGACACAGGT
TGCAGAGGAG
AARATCGGAC
CARATGGGCA
AGCTTCAAAT
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GAGGCGGAGC
GTGGGTCGCC
GCTTACTCCG
GGAATATCGT
TTTAAGACAC
CTTTCTTCAG
AACAATTACG
GCTTCAACTC
GTAAAAGAAT
AAAAGTCTTC
CTAAATTCTT
AGAGATAAGT
CAGACACCAA
TCAAGTTCTT
GAAGCATCTG
AATCATGATG
AACACAAATC
AAAGTAAATA
GTATATGAAA
TGTAGAACAA
GAAGCAAACG
GTATCTGAAG
CCCTTTGAGA
TGGTCTCAAC
CATATTTCTT
AGRARGAAAG
TCAGAGAAGC
GAATCTCATA
GCTTCTTCAT
ACTTTCAATG
GCCTCTGAAA
CCAAATTTAA
AAGAATGCAG
CATGATGAAA
AACTGTTCAG
GATTCAGGTT
CCAACTTTGT
ACATGTTCTA
AARGGAAAAAC
GGACAGTGTG
GCTGCAGCAT
TCCCAGAARA
TCCAAGGATG
TCAGACAAGC
ATGGAAAAGA
CCACCTGAAA
ACAAATCTAA
GTCAATCCAG
GCTAATGAAA
ACTTGTGTAA
GATAAACAAG
AACAAAAATA
ATCTCCTTGA
GGACTCTTAG
AAGGAAATCA

FIG. 3A

CGCTGTGGCA
GCCGGGAGRA
GCCAAAAAAG
AGGTAAAAAT
GCTGCAACAA
AAGCTCCACC
AACCAAACCT
CAATAATATT
TAGATAAATT
GCACAGTGAA
GTCTTAGTGA
CAGTGGTATG
AACATATTTC
TAGCTACACC
AAACTGTATT
AAAGTCTGAA
AAAGAGAAGC
GCTGCAAAGA
CAGTTGTAGA
AAAATCTACA
CTGATGAATG
TGGAACCAAA
GTGGAAGTGA
TAACCCTTTC
CATGTGACCA
ATTTTCTTAC
CATTAAATGA
CAGACTGCAT
TTCAGGGTAT
CAAGTTTTTC
GTGGACTGGA
TTGATAATGG
GTTTAATATC
CATCTTATAA
CCCAGTTTGA
TATTGCATTC
CCTTAACTAG
ATAATACAGT
TACAGTTATT
ARAATGATCC
GTCACCCAGT
GTCTTTTATA
TTCTGTCAAA
TCAAAGGTAA
ATCAAGATGT
AATACATGAG
GAGTAATCCA
ACTCTGAAGA
GGAATAATCT
ACGAACCCAT
CAACCCAAGT
GTGTAAAGCA
ATATAGATAA
GTCCAATTTC
AGCTCTCTGA
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CTGCTGCGCC
GCGTGAGGGG
AACTGCACCT
GCCTATTGGA
AGCAGATTTA
CTATAATTCT
ATTTAAAACT
CAAAGAGCAA
CAAATTAGAC
AACTAAAATG
AAGTCCTGTT
TGGGAGTTTG
TGAAAGTCTA
ACCCACCCTT
TCCTCATGAT
GAAARATGAT
TGCAAGTCAT
CCACATTGGA
TACCTCTGAA
AAAAGTAAGA
TGAAAAATCT
TGATACTGAT
CAAAATCTCC
AGGTCTAAAT
AAATATTTCA
TTCAGAGAAT
GGARAACAGTG
TCTTGCAGTA
CAAAAAGTCT
AGGTCATATG
AATACATACT
AAGCTGGCCA
CACTTTGAAA
AGGAARAADND
AGCAAATGCT
TTCTGTGAAA
CTCTTTTGGG
AATCTCTCAG
TATTACCCCA
ARAAAGCAAA
ACAACATTCA
TGATCATGAA
CCTAGTCATG
CAATTATGAA
ATGTGCTTTA
AGTAGCATCA
AAAAAATCAA
ACTTTTCTCA
TGCTTTAGGA
TTTCAAGAAC
GTCAATTAAA
GCATATAAAA
AATACCAGAA
AAATCACAGT
ACATAACATT
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AAGAAGAGCA
GTTGAAATTG
ATTAATACTG
CATATAACCC
CCTAGCCAAA
TTTGAATTTA
CCTGAAAACC
CATGTCATAA
ACAGTTGARAA
TCTGGTTATT
ACAAAACTGA
GAGAATATTA
TGTCATGATT
GAAAAAAATA
TTTGTTGAAG
ACTGCTGCCA
GATACTGTTT
TGTCTTAAAT
TCACATTTAA
AATAAAGAAC
GATACATTTT
AAAATTGTAA
GAATTACATT
ATAGTTAAAC
ACCTTCCAGG
CATACAGCTA
CTTTTTGATG
AAGACCCTAA
ATCACAGCTG
GTTTCTATTG
GAAAATCTCA
ARAGRAACAG
GAARATTCAG
TCATTACTTG
ATAARTACTG
GCTGAAAATG
ATGTCTAACA
AAAAATAARC
ACTAGTTTTT
AATGAAGATA
GCACGCCATTA
AGGATAGCCA
ATATTTACAG
TGCCARACGA
CATAACTCTC
CAGAGTGAAG
ATATCACCTT
CTTCATAAGT
TCTGTCCAGG
GATAGTACCA
CTCACRAAGAG
TTTTCATATA
CRAGTTTCCA
TTAATCAGAA
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AAATGTTCTT
TAAATACCTT
TATCTGCACA
CTCAGATGTT
AGGCAGAAAT
CTCAGTTTAG
AGATGACTAT
TGAATGCCCC
TTAAACGGAA
TAACAGATGA
ATGTTTCTAC
GTGAGGAAAC
CTGTTGTTTC
ATAAATGCCA
AAATTACTGA
GTAGAAATTC
GTATTCATAA
TATCTGGCCA
CTTTTTTGGA
AGTTAACTGC
TTCAGACTGC
ATTTCTTTGA
CTGACATAAG
ACAAAATACT
GACAACCCGA
GCGGGAAAAA
AAARAGAGCA
AGTACAGAGA
CCCCAAAGTG
AGACTGTGGT
AAACATCAAA
CAAAAAGTCC
CCTTAGCTTT
AAGCAAAAAR
CAGATTATGT
ACAAAAATCA
GCTATTCCTA
TTGATTCTGG
CCAAAGTAAT
TTTGCGTTGA
AATTGTCCAT
GTGGTAAAAT
ACAGTTTCAG
AAATTATGGC
TAGATAATGA
AAATTTTACA
GTGATGTTAG
CAGTCTCATC
TATCAGATGC
AGCAAGTCTT
AAGAAAATAC
ATGTGGTAAA
TTTTAGAAAG
CTGAGCATAG

CAAAGATATT
GGCATTAGAT
TTTACAGAGT
ATTTTCCAAG
TACAGAACTT
AAAACCAAGC
CTTAAAGACC
ATCGATTGGT
GTTTGCTGGC
AAATGAAGTG
TGAAGCTCTG
TTCTGCAGAG
AATGTTTAAG
ACTGATATTA
AAATTACAAG
TCATAACTTA
AGATGAAACG
GTTTATGRAG
AGTTGCGAAA
TACTAARACG
AAGTGGGAAA
TCAGAAACCA
AAAGAACAAA
GAAAGAAAGT
ACGTGATGAA
AGTTAAAATT
AGGTACTAGT
GGCCTGTAAA
TAAAGAAATG
GCCACCTAAG
AAGTATCTTT
TGCAACTTGT
TTACACAAGT
ATGGCTTAGA
AGGAAATTAT
TCTCTCCGAA
CCATTCTGAT
TATTGAGCCA
ATCCAATGTA
GGAACTTGTG
ATCTAATAGT
CGTTTGTGTT
TAAAGTAATT
AGGTTGTTAC
TGAATGTAGC
ACATAACCAA
TTTGGAAACT
TGCAAATACT
TTCATTACAA
TTCCARAGTA
TGCTATAGCT
TTCATCTGCT
TTCCTTACAC
TCTTCACTAT
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GAAGAACAAT
AATCAAAAGA
AGTGTAGTTG
CAGGATTTTA
TCTACTATAT
TACATATTGC
ACTTCTGAGG
CAGGTAGACA
CTGTTGAARA
GGGTTTAGGG
CAAARAGCTG
GTACATCCAA
ATAGAAAATC
CAAAATAATA
AGAAATACTG
GAATTTGATG
GACTTGCTAT
GAGGGAAACA
GCTCAAGAAG
GAGCAAAATA
AATATTAGTG
GAAGAATTGC
ATGGACATTC
GTCCCAGTTG
AAGATCAAAG
GCAAAGGAAT
GAAATCACCA
GACCTTGAAT
CAGRAATTCTC
CTCTTAAGTG
TTGARAGTTA
TACACAAATC
TGTAGTAGAA
GAAGGAATAT
TTGTATGAAA
ARACAAGATA
GAGGTATATA
GTATTGAAGA
ARAGATGCAA
ACTAGCTCTT
AATAATTTTG
TCACATGARA
AAGGAAAACA
GAGGCATTGG
ACGCATTCAC
AATATGTCTG
TCAGATATAT
TGTGGGATTT
AACGCAAGAC
TTGTTTAAAA
ACTCCAGAAC
TTCTCTGGAT
AAAGTTAAGG
TCACCTACGT

FIG. 3B

ATCCTACTAG
AACTGAGCAA
TTTCTGATTG
ATTCARACCA
TAGAAGAATC
AGAAGAGTAC
AATGCAGAGA
GCAGCAAGCA
ATGACTGTAA
GCTTTTATTC
TGAAACTGTT
TAAGTTTATC
ATAATGATAA
TTGAAATGAC
AAAATGAAGA
GCAGTGATTC
TTACTGATCA
CTCAGATTAA
CATGTCATGG
TAAAAGATTT
TCGCCAARAGA
ATAACTTTTC
TAAGTTATGA
GTACTGGAAA
AACCTACTCT
CTTTGGACAA
GTTTTAGCCA
TAGCATGTGA
TCAATAATGA
ATAATTTATG
AAGTACATGA
AGTCCCCTTA
AAACTTCTGT
TTGATGGTCA
ATAATTCARAA
CTTATTTAAG
ATGATTCAGG
ATGTTGAAGA
ATGCATACCC
CACCCTGCAA
AGGTAGGGCC
CAATTAAARAA
ACGAGAATAA
ATGATTCAGA
ATAAGGTTTT
GATTGGAGAA
GTAAATGTAG
TTAGCACAGC
AAGTGTTTTC
GTAACGAACA
ATTTAATATC
TTAGTACAGC
GAGTGTTAGA
CTAGACAAAA
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TTTAGCTTGT
GCCTCAGTCA
TAAAAATAGT
TAATTTAACA
AGGAAGTCAG
ATTTGAAGTG
TGCTGATCTT
ATTTGAAGGT
CAAAAGTGCT
TGCTCATGGC
TAGTGATATT
TTCAAGTARA
AACTGTAAGT
TACTGGCACT
TAACAAATAT
AAGTAAAAAT
GCACARACATA
AGAAGATTTG
TAATACTTCA
TGAGACTTCT
GTCATTTAAT
CTTAAATTCT
GGAAACAGAC
TCAACTAGTG
GTTGGGTTTT
AGTGAAARAC
TCAATGGGCA
GACCATTGAG
TAAAAACCTT
TAGACAAACT
AAATGTAGAA
TTCAGTCATT
GAGTCAGACT
ACCAGAAAGA
CAGTACTATA
TAACAGTAGC
ATATCTCTCA
TCAAAARMAC
ACAAACTGTA
AAATAAAAANT
ACCTGCATTT
AGTGAAAGAC
ATCAAAAATT
GGATATTCTT
TGCTGACATT
AGTTTCTAAA
TATAGGGAAG
AAGTGGAAAA
TGAAATAGAA
TTCAGACCAG
CCAAAAAGGC
AAGTGGAAAG
GGAATTTGAT
TGTATCAAAA
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ATACTTCCTC
ACCTGCAGTA
AATAATCACT
TTGGTATTAG
GCTTCACCTA
GTGAAAACAA
ACAGAAGCAG
CTGCCAAGTC
TCAAATTCAA
ATCAAAAGAA
AAGGCTTCAA
GTTTCTTTAG
CAGAATCCAA
CATCTGACTT
GTTTCTGCTA
GTCTTTGTTC
AATATTAACT
AGTAAARAATA
GCAGCAGCTG
CAGAATGCCA
CCACAGCCAG
GCAGCAGTAG
GTTTCTAAAC
GAAGATTATT
GGATGGCTCA
TGTGACACTC
AGATGGATCA
AGATGCCTAA
GATAGAAGCA
ACACTTGTTC
AGCAATARAA
TGGTATGCTG
CTGACAGTTG
TGTACACCTC
CCTGCTCGCT
TTATCATCGC
GCATACCCTA
AGAGAGGRAG
TTATTCACTA
TTACCATCAC
TATGAAGCAG
CAGTTAACGAG
CAGTTGGAAA
GATCTCACAA
GTTATACTGA
AGATACAGAA
ATACAGTTAG
TTATTTCAGA
TTTCAGCCAT
ACAGGACTTG
TTTTGGATAG
CTCCAGTGEC
GTGTTTTCTG
ACTGTTGAGA
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GTGTTGATAA
AAGAATTTAA
CTATTAAAGT
GAACCAAAGT
AARACGTAAA
ATATAGAAGT
TAGARATTGC
ATGCCACACA
GAATTGGAAA
ACTTATTAARA
AAAGCACTCC
AGCCGATTAC
ATTTTACCGC
TGGAAAAATC
CAAGAAATGA
CACCTTTTAA
TGGAGGAAAA
AGATTAATGA
TAACTTTCAC
GAGATATACA
GCAGTCTGTA
GAGGCCAAGT
ATTGCATAAA
TTGGTAAGGA
TACCCTCCAA
CAGGTGTGGA
TATGGAAACT
GCCCAGAAAG
GAAGATCGGC
TCTGTGTTTC
CTAGTAGTGC
TTAAGGCCCA
GTCAGAAGAT
TTGAAGCCCC
GGTATACCAA
TTTTCAGTGA
TACAGTGGAT
AAAAGGAAGC
AAATTCAGGA
GTGCACTAAC
TGAAGAATGC
CCTTGAATAA
TTAGGAAGGC
CCGTGTGGAA
GTATTTGGCG
TTTATCATCT
CAGCGACAAA
TTTACCAGCC
CTTGTTCTGA
CCCCTTTCGT
ACCTTAATGA
GACCAGAATC
CTAGTCCARA
ATATTGACAT

GAGAAACCCA
ATTATCAAAT
TTCTCCATAT
CTCACTTGTT
AATGGAAATT
TTGTTCTACT
TAAAGCTTTT
TTCTCTTTTT
AAGAAGAGGA
TGAATTTGAC
AGATGGCACA
CTGTGTACCC
ACCTGGTCAA
TTCAAGCAAT
AARAATGAGA
BACTAAATCA
CAGACAAAAG
CAATGAGATT
AAAGTGTGAA
GGATATGCGA
TCTTGCAAAA
TCCCTCTGCG
AATTAACAGC
AAGTTTATGG
TGATGGAAAG
TCCARAAGCTT
GGCAGCTATG
GGTGCTTCTT
TATAAAAARG
TGACATAATT
AGATACCCAA
GTTAGATCCT
TATTCTTCAT
AGAATCTCTT
ACTTGGATTC
TGGAGGAAAT
GGAGAAGACA
AGCAAAATAT
GGAATTTGAA
AAGACAGCAA
AGCAGACCCA
TCACAGGCAA
CATGGAATCT
GTTGCGTATT
TCCATCATCA
TGCAACTTCA
AAAAACTCAG
ACGGGAGCCC
GGTGGACCTA
CTATTTGTCA
GGACATTATT
CARATCAGGC
AGAGGGCCAC
ACTTTGCAAT
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GAGCACTGTG
AACTTAAATG
CTCTCTCAAT
GAGAACATTC
GGTARAACTG
TACTCCAAAG
ATGGAAGATG
ACATGTCCCG
GAGCCCCTTA
AGGATAATAG
ATAAAAGATC
TTTCGCACAA
GAATTTCTGT
TTAGCAGTTT
CACTTGATTA
CATTTTCACA
CAAAACATTG
CATCAGTTTA
GAAGAACCTT
ATTAAGAAGA
ACATCCACTC
TGTTCTCATA
AARAATGCAG
ACTGGAAAAG
GCTGGAAAAG
ATTTCTAGAA
GAATGTGCCT
CAACTAAAAT
ATAATGGAAA
TCATTGAGCG
AAAGTGGCCA
CCCCTCTTAG
GGAGCAGAAC
ATGTTAARAGA
TTTCCTGACC
GTTGGTTGTG
TCATCTGGAT
GTGGAGGCCC
GAACATGAAG
GTTCGTGCTT
GCTTACCTTG
ATGTTGAATG
GCTGAACAAA
GTAAGCTATT
GATTTATATT
AAATCTAAAA
TATCAACAAC
CTTCACTTCA
ATAGGATTTG
GACGAATGTT
AAGCCTCATA
CTTCTTACTT
TTTCAAGAGA
GAAGCAGAAA

FIG. 3C

TAAACTCAGA
TTGAAGGTGG
TTCAACAAGA
ATGTTTTGGG
AAACTTTTTC
ATTCAGAAAA
ATGAACTGAC
AAAATGAGGA
TCTTAGTGGG
ARAATCAACGA
GAAGATTGTT
CTAAGGAACG
CTARATCTCA
CAGGACATCC
CTACAGGCAG
GAGTTGAACA
ATGGACATGG
ACAAAAACAA
TAGATTTAAT
AACAAAGGCA
TGCCTCGAAT
AACAGCTGTA
AGTCTTTTCA
GAATACAGTT
AAGAATTTTA
TTTGGGTTTA
TTCCTAAGGA
ACAGATATGA
GGGATGACAC
CAAATATATC
TTATTGAACT
CTGTCTTAAA
TGGTGGGCTC
TTTCTGCTAA
CTAGACCTTT
TTGATGTAAT
TATACATATT
AACAAAAGAG
AARACACAAC
TGCAAGATGG
AGGGTTATTT
ATAAGAAACA
AGGAACAAGG
CAAARRAAGA
CTCTGTTAAC
GTRAATCTGA
TACCGGTTTC
GCAAATTTTT
TCCTTTCTGT
ACAATTTACT
TGTTAATTGC
TATTTGCTGG
CATTCAACAA
ACAAGCTTAT

6,033,857

AATGGAAARA
TTCTTCAGAA
CAAACAACAG
ARAAGAACAG
TGATGTTCCT
CTACTTTGAA
AGATTCTAAA
AATGGTTTTG
AGAACCCTCA
AAAATCCTTA
TATGCATCAT
TCAAGAGATA
TTTGTATGAA
ATTTTATCAA
ACCAACCAAA
GTGTGTTAGG
CTCTGATGAT
CTCCAATCAA
TACAAGTCTT
ACGCGTCTTT
CTCTCTGAAA
TACGTATGGC
GTTTCACACT
GGCTGATGGT
TAGGGCTCTG
TAATCACTAT
ATTTGCTAAT
TACGGAAATT
AGCTGCARARZ
TGAAACTTCT
TACAGATGGG
GAATGGCAGA
TCCTGATGCC
CAGTACTCGG
TCCTCTGCCC
TATTCAAAGA
TCGCAATGAA
ACTAGAAGCC
AARACCATAT
TGCAGAGCTT
CAGTGAAGAG
AGCTCAGATC
TTTATCRAGG
ARAAAGATTCA
AGAAGGAARAG
ARGAGCTAAC
AGATGAAATT
AGATCCAGAC
TGTGAAAAAR
GGCAATAAAG
TGCAAGCAAC
AGATTTTTCT
AATGAAARAT
GCATATACTG
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CATGCAAATG
GCTCAAATCA
TATTATCAAR
TCAGCCCAGA
TGCAAAAAGA
CCCATTTGTA
GGCACCAAAT
TTTAARAAAT
GCATTGATAA
GTCAGTGAAT
CGTTGTACTA
GAGAARAATA
ACAATAAATT
ACACATTAGT
TTTGTGTATC
TGCATATCTT
CTCGGTGGCT
AGGCCAGGAG
ARADAAAAGG
TTACAAGTGA
TCTTAGTACA
TTTTTTTTAG
CTATAGTTCC
CAATTCTTCA
AATTCCTTTT
AATACTTTAA
CCAAACTCAA
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ATCCCAAGTG
TTCCTGGTAC
GTCCTTTATC
TGACTTCAAA
GAAGAGCCTT
CATTTGTTTC
ACGAAACACC
TCAATGAAAT
ATACCCAAGC
CCACTAGGAC
CATCTCTGAT
AGCAGGACAC
ATTGACGCTT
ACTTATGTTG
GGGCAAAAAT
AAAACTAAAT
CATGCCTGTA
TTCAAGACCA
GGAAAAGAAA
AATAAACATA
GTTATTTTGA
AGGTAACTCA
ATCCTGTTCA
TCCTTAAGTC
TACTATTCCA
ATCAGAAGAT
ACTTGAGAAA

GTCCACCCCA
AGGAAACAAG
ACTTTGTATG
GTCTTGTAAA
GGATTTCTTG
TCCGGCTGCA
CATAAAGAAA
TTCTCTTTTG
TCTTTTGTCT
TGCTCCCACC
CAAAGAACAG
AATTACAACT
AACCTTTCCA
CACAATGAGA
CGTTTTGCCC
GTAATTTATT
ATCCCAACAC
GCCTGGGCAA
ATCTTTTARA
CCATTTTCTT
TGCAGATAAT
CTATGAAATA
AAAGTCAGGA
AGCATGATTA
GTGTGATCTC
TTCATAGTTA
ATATCTTGCT
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ACTAAAGACT
CTTCTGATGT
GCCARAAGGA
GGGGAGAAAG
AGTAGACTGC
CAGAAGGCAT
AAAGAACTGA
GAAAGTAATT
GGTTCAACAG
AGTTCAGAAG
GAGAGTTCCC
AAADDBATATA
GTTTATAAGA
AAAGAAATTA
GATTCCGTAT
AACTAATCAA
TTTGAGAAGC
CATAGGGAGA
TCTTTGGATT
TTAGATTGTG
TCCTTTTAGT
GTTCTCCTTA
TGAATATGAA
TAAGAAAAAT
TGAAATTAAA
ATTTATTTTT
TTCAAATTGA

FIG. 3D

GTACTTCAGG
CTTCTCCTAA
AGTCTGTTTC
AGATTGATGA
CTTTACCTCC
TTCAGCCACC
ATTCTCCTCA
CAATAGCTGA
GAGAAAAACA
ATTATCTCAG
AGGCCAGTAC
TCTAAGCATT
CTGGAATATA
GTTTCAAATT
TGGTATACTT
GAAAAACATC
TGAGGTGGGA
CCCCCATCTT
TGATCACTAC
TCATTAAATG
TTAGCTACTA
ATGCAAATAT
GAGTGGTGTT
AGAACCCTCA
TTACTTCAAC
TTTTTCAACA
CACTA
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GCCGTACACT
TTGTGAGATA
CACACCTGTC
CCAAAAGAAC
ACCTGTTAGT
AAGGAGTTGT
GATGACTCCA
CGAAGAACTT
ATTTATATCT
ACTGAAACGA
GGAAGAATGT
TGCAAAGGCG
ATTTCAAACC
TACCTCAGCG
TTGCTTCAGT
TTTGGCTGAG
GGAGTGCTTG
TACGAAGAAA
AAGTATTATT
GAATGAGGTC
TTTTAGGGGA
GTTGGTTCTG
TCCTTTTGAG
GTGTAACTCT
TAAAAATTCA
AAATGGTCAT






