
Banana event QCAV-4 
Collection of nucleotide and amino acid sequences 

Transgenes integrated into QCAV-4 

>MamRGA2 - nucleotide sequence
ATGGCTGGTGTCACATCACAGGCAGCGGCGGTGTTCTCCCTGGTGAATGAAATCTTTAACCGGTCCATCAATTTGATCGT
CGCGGAACTCCGGTTGCAGTTGAATGCGAGAGCCGAGCTGAACAATCTGCAGAGAACACTATTGAGGACTCACTCTCTGC
TCGAGGAGGCAAAGGCGAGGCGGATGACTGACAAGTCTCTCGTGCTGTGGCTGATGGAGCTCAAGGAATGGGCCTACGAC
GCCGACGACATCCTCGACGAGTACGAGGCCGCAGCAATCCGACTGAAGGTAACACGCTCGACCTTCAAACGTCTTATCGA
TCATGTGATTATAAATGTTCCATTAGCGCACAAAGTAGCAGACATCAGGAAAAGGTTGAACGGGGTCACTCTTGAGAGGG
AGCTAAATCTGGGTGCGCTGGAAGGGTCGCAGCCGCTTGATTCCACGAAAAGAGGTGTGACCACTTCTCTTCTGACTGAA
TCTTGTATTGTCGGGCGAGCTCAAGATAAGGAGAATTTGATTCGGTTGCTGTTGGAGCCCAGCGATGGGGCGGTTCCTGT
TGTTCCTATAGTTGGATTAGGAGGGGCAGGGAAGACGACTCTGTCTCAGCTTATCTTTAATGACAAGAGAGTGGAGGAGC
ATTTCCCATTGAGAATGTGGGTGTGTGTGTCTGACGATTTTGATGTGAAGAGAATTACTAGAGAGATCACAGAGTACGCC
ACCAACGGAAGGTTCATGGATCTCACCAACTTGAATATGCTTCAAGTTAATCTGAAAGAGGAGATAAGGGGGACGACATT
TTTGCTTGTGCTGGATGATGTGTGGAACGAAGACCCCGTGAAGTGGGAAAGCCTGTTAGCCCCATTAGATGCCGGAGGAC
GGGGAAGCGTGGTCATTGTGACGACACAGAGCAAAAAGGTCGCCGATGTCACCGGCACGATGGAGCCATACGTTCTCGAG
GAGTTAACGGAGGATGACAGTTGGTCACTCATCGAGAGTCACTCCTTCAGGGAGGCGAGCTGCTCTAGTACAAATCCTAG
AATGGAAGAGATCGGGAGGAAGATAGCCAAGAAGATCAGTGGCCTACCTTACGGAGCAACAGCAATGGGGAGATATCTAA
GATCTAAGCACGGAGAAAGCAGCTGGAGAGAAGTCTTGGAAACTGAGACTTGGGAGATGCCACCGGCTGCAAGTGATGTG
TTATCCGCTCTAAGGAGAAGTTACGACAATCTACCCCCTCAGCTGAAGCTCTGTTTTGCCTTCTGTGCTCTGTTTACAAA
GGGCTACAGGTTTCGAAAGGATACACTGATCCACATGTGGATAGCTCAAAATTTGATTCAATCAACAGAGTCGAAAAGAT
CGGAGGACATGGCAGAAGAATGCTTTGATGATTTGGTGTGCAGATTCTTCTTTCGGTACTCCTGGGGCAACTATGTGATG
AATGACTCAGTCCATGACCTCGCTCGATGGGTTTCATTGGATGAATATTTTCGAGCAGATGAAGACTCACCATTGCATAT
TTCAAAGCCAATTCGTCATTTGTCATGGTGCAGTGAAAGAATAACCAATGTTCTTGAGGATAATAACACTGGTGGAGATG
CTGTCAATCCGCTCAGCAGTTTGCGCACTCTCCTTTTCTTAGGCCAATCTGAGTTCCGGTCGTATCATCTTCTTGATAGA
ATGTTCAGGATGTTGAGCCGAATCCGTGTTTTGGATTTCAGCAACTGCGTCATAAGAAATTTGCCTTCTTCGGTTGGAAA
TCTGAAACATCTGCGTTACCTGGGCCTGTCTAATACGAGAATTCAAAGGTTGCCGGAGTCTGTAACACGTCTTTGCCTCC
TTCAGACATTGCTACTAGAGGGCTGTGAACTGTGCAGGTTACCAAGAAGCATGAGCAGGCTCGTCAAACTGAGGCAGCTC
AAAGCAAATCCAGATGTAATTGCCGACATAGCCAAAGTCGGGAGATTGATCGAACTTCAAGAGCTGAAAGCCTATAATGT
TGACAAGAAAAAAGGACATGGGATTGCAGAGCTAAGTGCAATGAATCAGCTTCACGGTGATCTTTCCATTAGAAACCTTC
AAAATGTAGAGAAAACGCGAGAGTCTCGGAAGGCGAGGTTGGACGAGAAACAGAAGCTTAAGCTCTTGGATCTGCGATGG
GCTGACGGTAGGGGTGCCGGAGAATGTGATCGTGACAGGAAAGTTCTTAAAGGCCTCCGACCACATCCAAACCTGAGAGA
ATTGAGTATCAAATACTACGGAGGCACTTCATCTCCGAGTTGGATGACGGATCAGTATCTGCCCAACATGGAAACGATTC
GCCTGCGTAGCTGCGCAAGGTTGACGGAACTCCCATGTCTCGGTCAGCTGCATATCCTTAGACATTTGCACATCGATGGG
ATGTCCCAAGTGAGACAAATTAATCTGCAATTTTATGGCACCGGAGAAGTTTCAGGTTTTCCATTGCTGGAGCTCCTGAA
CATACGTCGCATGCCCAGTCTGGAGGAATGGTCGGAACCACGGAGAAACTGTTGCTACTTCCCTCGCCTCCATAAACTGC
TGATCGAGGATTGTCCCAGGCTCAGGAATCTGCCCTCCCTCCCACCAACACTGGAAGAACTAAGGATATCAAGAACAGGA
CTAGTTGATCTTCCAGGATTCCATGGAAACGGTGATGTGACGACGAATGTTTCCCTTTCTTCTTTGCATGTTTCGGAGTG
TCGAGAACTGAGATCCCTAAGCGAAGGATTGTTGCAGCACAACCTCGTCGCCCTCAAGACAGCGGCATTTACCGATTGTG
ATTCTCTTGAGTTTTTGCCGGCGGAAGGATTCAGAACAGCCATTTCACTTGAATCATTGATAATGACTAATTGTCCACTG
CCTTGCAGTTTTCTTTTGCCTTCCTCTCTCGAGCATCTAAAGTTGCAGCCATGCCTCTATCCAAACAACAATGAGGATTC
ACTGTCAACATGCTTCGAGAACCTCACATCTCTTTCCTTCTTGGACATCAAAGATTGTCCAAATCTGTCATCATTTCCAC
CGGGTCCTCTATGTCAGCTATCAGCACTCCAACATTTGTCCCTCGTCAATTGCCAGAGGCTACAATCTATTGGCTTCCAG
GCACTCACCTCCCTCGAAAGCTTGACAATTCAGAACTGCCCTCGCCTCACCATGTCACACAGTTTGGTTGAGGTGAATAA
CTCTTCCGATACAGGGCTCGCGTTTAATATCACTCGATGGATGCGCAGACGAACAGGTGACGACGGCTTGATGCTCAGAC
ACCGAGCACAAAATGATTCATTTTTCGGGGGACTTCTGCAACACCTCACCTTCCTCCAGTTTCTAAAGATCTGCCAGTGT
CCACAACTCGTAACCTTCACCGGCGAAGAGGAAGAGAAGTGGAGAAACCTTACTTCTCTTCAAATTCTGCACATCGTTGA
TTGTCCAAACCTGGAGGTACTGCCTGCAAACTTGCAAAGCCTCTGCTCCCTCAGCACCTTGTACATCGTCAGATGCCCAA
GAATCCATGCGTTTCCTCCCGGAGGTGTCAGCATGTCCCTGGCACATTTGGTCATCCATGAATGCCCTCAGCTGTGTCAG
CGATGTGATCCACCGGGAGGTGATGATTGGCCCTTAATAGCTAATGTACCAAGAATATGTCTTGGAAGGACTCATCCATG
TCGCTGTAGCACCACCTGA

>MamRGA2 - amino acid sequence
MAGVTSQAAAVFSLVNEIFNRSINLIVAELRLQLNARAELNNLQRTLLRTHSLLEEAKARRMTDKSLVLWLMELKEWAYD
ADDILDEYEAAAIRLKVTRSTFKRLIDHVIINVPLAHKVADIRKRLNGVTLERELNLGALEGSQPLDSTKRGVTTSLLTE
SCIVGRAQDKENLIRLLLEPSDGAVPVVPIVGLGGAGKTTLSQLIFNDKRVEEHFPLRMWVCVSDDFDVKRITREITEYA
TNGRFMDLTNLNMLQVNLKEEIRGTTFLLVLDDVWNEDPVKWESLLAPLDAGGRGSVVIVTTQSKKVADVTGTMEPYVLE
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ELTEDDSWSLIESHSFREASCSSTNPRMEEIGRKIAKKISGLPYGATAMGRYLRSKHGESSWREVLETETWEMPPAASDV 
LSALRRSYDNLPPQLKLCFAFCALFTKGYRFRKDTLIHMWIAQNLIQSTESKRSEDMAEECFDDLVCRFFFRYSWGNYVM 
NDSVHDLARWVSLDEYFRADEDSPLHISKPIRHLSWCSERITNVLEDNNTGGDAVNPLSSLRTLLFLGQSEFRSYHLLDR 
MFRMLSRIRVLDFSNCVIRNLPSSVGNLKHLRYLGLSNTRIQRLPESVTRLCLLQTLLLEGCELCRLPRSMSRLVKLRQL 
KANPDVIADIAKVGRLIELQELKAYNVDKKKGHGIAELSAMNQLHGDLSIRNLQNVEKTRESRKARLDEKQKLKLLDLRW 
ADGRGAGECDRDRKVLKGLRPHPNLRELSIKYYGGTSSPSWMTDQYLPNMETIRLRSCARLTELPCLGQLHILRHLHIDG 
MSQVRQINLQFYGTGEVSGFPLLELLNIRRMPSLEEWSEPRRNCCYFPRLHKLLIEDCPRLRNLPSLPPTLEELRISRTG 
LVDLPGFHGNGDVTTNVSLSSLHVSECRELRSLSEGLLQHNLVALKTAAFTDCDSLEFLPAEGFRTAISLESLIMTNCPL 
PCSFLLPSSLEHLKLQPCLYPNNNEDSLSTCFENLTSLSFLDIKDCPNLSSFPPGPLCQLSALQHLSLVNCQRLQSIGFQ 
ALTSLESLTIQNCPRLTMSHSLVEVNNSSDTGLAFNITRWMRRRTGDDGLMLRHRAQNDSFFGGLLQHLTFLQFLKICQC 
PQLVTFTGEEEEKWRNLTSLQILHIVDCPNLEVLPANLQSLCSLSTLYIVRCPRIHAFPPGGVSMSLAHLVIHECPQLCQ 
RCDPPGGDDWPLIANVPRICLGRTHPCRCSTT* 
 
 
>NPTII - nucleotide sequence 
ATGGGGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACA 
ACAGACAATCGGCTGCTCTGATGCCGCCGTGTTTCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACC 
TGTCCGGTGCCCTGAATGAACTCCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCT 
GTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCA 
CCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCAT 
TCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGAC 
GAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGT 
GACACATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGG 
GTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGC 
TTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA 
 
 
>NPTII 
MGIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAA 
VLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMADAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLD 
EEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVADRYQDIALATRDIAEELGGEWADR 
FLVLYGIAAPDSQRIAFYRLLDEFF 
 
 

Cavendish endogenous homologues of MamRGA2 
 
>MaRGA2a - nucleotide sequence 
ATGGCTGGTGTCACATCACAGGCAGCGGCGGTGTTTTCCCTGGTGAATGAAGTCTTTAACCGGTCCATCAATTTGATCGT 
CGCGGAACTCCGGTTGCAGTTGAATGCGAGAGCCGAGCTGAACAATCTGCAGAGAACACTATTGAGGACTCACTCTCTGC 
TCGATGAGGCAAAGGCGAGGCGGTTGACTGACAAGTCTCTCGTGCTGTGGCTGATGGAGCTCAAGGAATGGGCCTACGAC 
GCCGACGACATCCTCGACGAGTACGAGGCCGCAGCAATCCGACTGAAGGTAACACGCTCGACCTTCAAACGTCTTATCGA 
TCATGTGATTATAAATGTTCCATTAGCGCACAAAGTAGCAGACGTCAGGAAAAGGTTGAACGGGGTCACTCTTGAGAGGG 
AGCTAAATCTGGGTGCGCTGGAAGGGTCGCAGCCGCTTGATGCCACAAAAAGAGGTGTGACCACTTCTCTTCTGACTGAA 
TCTTGTATTGTCGGGCGAGCTCAAGATAAGGAGAATTTGATTCGGTTGCTGTTGGAGCCCAGCGATGGGGCGGTTCCTGT 
TGTTCCTATAGTTGGATTAGGAGGGGCAGGGAAGACGACTCTGTCTCAGCTTATCTTTAATGACAAGAGAGTGGAGGAGC 
ATTTCCCATTGAGAATGTGGGTGTGTGTGTCTGACGATTTTGATGTGAAGAGAATTACTAGAGAGATCACAGAGTACGCC 
ACTAACGGAAGGTTCATGGATCTCACCAACTTGAATATGCTTCAAGTTAATCTGAAAGAGGAGATAAGGGGGACGACATT 
TTTGCTTGTGCTGGATGATGTGTGGAACGAAGACCCCGTGAAGTGGGAAAGCCTGTTAGCCCCATTAGATGCCGGAGGAC 
GGGGAAGCGTGGTCATTGTGACGACACAGAGCAAAAAGGTCGCCGATATCACCGGCACGATGGAGCCATACGTTCTCGAG 
GAGTTAACGGAGGATGACAGTTGGTCACTCATCGAGAGTCACTCCTTCAGGGAGGCGAGCTGCTCTAGTACAAATCCTAG 
AATGGAAGAGATCGGGAGGAAGATAGCCAAGAAGATCAGTGGCCTACCTTACGGAGCAACAGCAATGGGGAGATATCTAA 
GATCTAAGCACGGAGAAAGCAGCTGGAGAGAAGTCTTGGAAGCTGAGACTTGGGAGATGCCACCGGCTGCAAGTGATGTG 
TTATCCGCTCTAAAGAGAAGTTACGACAATCTACCCCCTCAGCTGAAGCTCTGTTTTGCCTTCTGTGCTCTGTTTCCAAA 
GGGCTACAGGTTTCGAAAGGATACACTGATCCACATGTGGATAGCTCAAAATTTGATTCAATCAACAGAGTCGAAAAGAT 
CGGAGGACATGGCAGAAGAATGCTTTGATGATTTGGTGTGCAGATTCTTCTTTCGGTACTCCTGGGGAAACTATGTGATG 
AATGACTCAGTCCATGACCTCGCTCGATGGGTTTCATTGGATGAATATTTTCGAGCAGATGAAGACTCACCATTGCATAT 
TTCAAAGCCAATTCGTCATTTGTCATGGTGCAGTGAAAGTATAACCAATGTTCTTGAGGATAATAACACTGGTGGAGATG 
CTGTCAACCCGCTCAGCAGTTTGCGCACTCTCCTTTTCTTAGGCCAATCTGAGTTCCGGTCGTATCGTCTTCTTGAAACA 
ATGTTCAGGATGTTGAGCCGAATCCGTGTTTTGGATTTCAGCAACTGTTTCATAAGAAAGTTGCCTTCTTCGGTTGGAAA 
TCTGAAACATCTGCGTTACCTGGGCCTGTCTAATACGAGAATTCAAAGGTTGCCGGAGTCTGTAACACGTCTTTGCCTCC 
TTCAGACATTGCTACTAGAGGGCTGTGAACTGTGCAGGTTACCAAGAAGCATGAGCAGGCTCGTCAAACTGAGGCAGCTC 
AAAGCAAATCCAGATGTAGTTGCCGACATAGCCAAAGTCGGGAGATTGATCGAACTTCAAGAGCTGAAAGCCTATAATGT 



TGACAAGAAAAAAGGACACGGGATTGCAGAGCTAAGTGCAATGAATCAGCTTCACGGTGGTCTTTCCATTAGAAACCTTC 
AAAATGTAGAGAAAACGCGAGAGTCTCGGAAGGCGAGGTTGGACGAGAAACAGAAGCTTAAACTCTTGGAACTGAGATGG 
GCTGACGGTAGGGGTGCCGGAGAATGTGATCGTGACAGGAAAGTTCTTAAAGGCCTCCGACCACATCCAAACCTGAGAGA 
ATTGAGTATCAAATACTACGGAGGCACTTCATCTCCGAGTTGGATGACGGATCAGTATCTGCCCAACATGGAAACGATTC 
GCCTGCGTAGCTGCGCAAGGTTGACGGAACTCCCATGTCTCGGTCAGCTGCATCTCCTTAGACATTTGCACATCGATGGG 
ATGTCCCAAGTGAGACAAATCAATCTGCAATTTTATGGCACCGGAGAAGTTTCAGGTTTTCCATTGCTGGAGCTCCTCAA 
CATATGTCGCATGCCCAGACTGGAGGAATGGTCGGAACCACGGAGAAACTGTTGCTACTTCCCTCGCCTCCATAAACTGC 
TGATCGAGGATTGTCCCAGGCTCAGGAATCTGCCCTCCCTCCCACCAACACTGGAAGAACTAAGGATATCAAGAACAGGA 
CTAGTTGATCTTCCAGGATTCCATGGAAACGGTGATGTGACGACGAATGTTTCCCTTTCTTCTTTGCATGTTTCGGAGTG 
TCGAGAACTGAGATCCCTAAGCGAAGGATTGTTGCAGCACCACCTCGTCGCGCTCAAGACAGCGGCATTTACCGATTGTG 
ATTCTCTTGAATTTTTGCCCGCGGAAGGATTCAGAACAGCCATTTCACTTGAATCATTGATAATGACTAATTGTCCACTG 
CCTAGCAGTTTTCTTTTGCCTTCCTCTCTCGAGCATCTAAAGTTGCAACCATGCCTCTATCCAAACAACAACGAGGATTC 
ACTGTCAACATGCTTCCAGAACCTCACATCTCTTTCCTTCTTGGACATCAAAGATTGTCCAAACCTGTTATCATTTCCAC 
CGGGTCCTCTATGTCAGCTATCAGCACTCCAACATTTGTCCCTCGTCAATTGCCAGAGGCTACAATCTATTGGCTTCCAG 
GCACTCACCGCCCTCGAAAGCTTGACAATTCAGAACTGCCCTCGCCTCACCATGTCACACAGTTTGGTTGAGGTGAATAA 
CTCTTCCGATACGAGGCTCGCGTTTAATATCACTCGATGGATGCGCAGACGAACAGGTGACGACGACTTGATGCTCAGAC 
ACCGAGTACAAAATGATTCATTTTTCGGGGGACTTCTGCAACACCTCACCTTCCTCCAGTTTCTAAAGATCTGCCAGTGT 
CCACAACTTGTAACCTTCACCGGCGAAGAGGAAGAGAAGTGGAGAAACCTTACTTCTCTTCAAATTCTGCACATCGTTGA 
TTGTCCAAACCTGGAGGTACTGCCTGCAAACTTGCAAAGCCTCTGCTCCCTCAGCACCTTGTACATCGTCAGATGCCCAA 
GAATCCATGCGTTTCCTCCCGGAGGTGTCAGCATGTCCCTGGCACATTTGGTCATCCATGAATGCCCTCAGCTGTGTCAG 
CGATGTGATCCACCAGGAGGTGAGGATTGGCCCTTAATAGCTGTTGTACCAAGAATATGTCTTGGAAGGACTCATCCATG 
TCGCTGTAGCACCACCTGA 
 
 
>MaRGA2a - amino acid sequence 
MAGVTSQAAAVFSLVNEVFNRSINLIVAELRLQLNARAELNNLQRTLLRTHSLLDEAKARRLTDKSLVLWLMELKEWAYD 
ADDILDEYEAAAIRLKVTRSTFKRLIDHVIINVPLAHKVADVRKRLNGVTLERELNLGALEGSQPLDATKRGVTTSLLTE 
SCIVGRAQDKENLIRLLLEPSDGAVPVVPIVGLGGAGKTTLSQLIFNDKRVEEHFPLRMWVCVSDDFDVKRITREITEYA 
TNGRFMDLTNLNMLQVNLKEEIRGTTFLLVLDDVWNEDPVKWESLLAPLDAGGRGSVVIVTTQSKKVADITGTMEPYVLE 
ELTEDDSWSLIESHSFREASCSSTNPRMEEIGRKIAKKISGLPYGATAMGRYLRSKHGESSWREVLEAETWEMPPAASDV 
LSALKRSYDNLPPQLKLCFAFCALFPKGYRFRKDTLIHMWIAQNLIQSTESKRSEDMAEECFDDLVCRFFFRYSWGNYVM 
NDSVHDLARWVSLDEYFRADEDSPLHISKPIRHLSWCSESITNVLEDNNTGGDAVNPLSSLRTLLFLGQSEFRSYRLLET 
MFRMLSRIRVLDFSNCFIRKLPSSVGNLKHLRYLGLSNTRIQRLPESVTRLCLLQTLLLEGCELCRLPRSMSRLVKLRQL 
KANPDVVADIAKVGRLIELQELKAYNVDKKKGHGIAELSAMNQLHGGLSIRNLQNVEKTRESRKARLDEKQKLKLLELRW 
ADGRGAGECDRDRKVLKGLRPHPNLRELSIKYYGGTSSPSWMTDQYLPNMETIRLRSCARLTELPCLGQLHLLRHLHIDG 
MSQVRQINLQFYGTGEVSGFPLLELLNICRMPRLEEWSEPRRNCCYFPRLHKLLIEDCPRLRNLPSLPPTLEELRISRTG 
LVDLPGFHGNGDVTTNVSLSSLHVSECRELRSLSEGLLQHHLVALKTAAFTDCDSLEFLPAEGFRTAISLESLIMTNCPL 
PSSFLLPSSLEHLKLQPCLYPNNNEDSLSTCFQNLTSLSFLDIKDCPNLLSFPPGPLCQLSALQHLSLVNCQRLQSIGFQ 
ALTALESLTIQNCPRLTMSHSLVEVNNSSDTRLAFNITRWMRRRTGDDDLMLRHRVQNDSFFGGLLQHLTFLQFLKICQC 
PQLVTFTGEEEEKWRNLTSLQILHIVDCPNLEVLPANLQSLCSLSTLYIVRCPRIHAFPPGGVSMSLAHLVIHECPQLCQ 
RCDPPGGEDWPLIAVVPRICLGRTHPCRCSTT* 
 
 
>MaRGA2b - nucleotide sequence 
ATGGCTGGTGTCACATCACAGGCAGCGGCGGTGTTCTCCCTGGTGAATGAAATCTTTAACCGGTCCATCAATTTGATCGT 
CGCGGAACTCCGGTTGCAGTTGAATGCGAGAGCCGAGCTGAACAATCTGCAGAGAACACTATTGAGGACTCACTCTCTGC 
TCGATGAGGCAAAGGCGAGGCGGATGACTGACAAGTCTCTCGTGCTGTGGCTGATGGAGCTCAAGGAATGGGCCTACGAC 
GCCGACGACATCCTCGACGAGTACGAGGCCGCAGCAATCCGACTGAAGGTAACACGCTCGACCTTCAAACGTCTTATCGA 
TCATGTGATTATAAATGTTCCATTAGCGCACAAAGTAGCAGACATCAGGAAAAGGTTGAACGGGGTCACTCTTGAGAGGG 
AGCTAAATCTGGGTGCGCTGGAAGGGTCGCAGCCGCTTGATGCCACAAAAAGAGGTGTGACCACTTCTCTTCTGACTGAA 
TCTTGTATTGTCGGGCGAGCTCAAGATAAGGAGAATTTGATTCGGCTGCTGTTGGAGCCCAGCGATGGGGCGGTTCCTGT 
TGTTCCTATAGTTGGATTAGGAGGGGCAGGGAAGACGACTCTGTCTCAGCTTATCTTTAATGACAAGAGAGTGGAGGAGC 
ATTTCCCATTGAGAATGTGGGTGTGTGTGTCTGACGATTTTGATGTGAAGAGAATTACTAGAGAGATCACAGAGTACGCC 
ACCAACGGAAGGTTCATGGATCTCACCAACTTGAATATGCTTCAAGTTAATCTGAAAGAGGAGATAAGGGGGACGACATT 
TTTGCTTGTGCTAGATGACGTGTGGAACGAAGACCCCGTGAAGTGGGAAAGCCTGCTAGCCCCATTAGATGCCGGAGGAC 
GGGGAAGCGTGGTCATTGTGACGACACAGAGCAAAAAGGTCGCCGATATCACCGGCACGATGGAGCCATACGTTCTCGAG 
GAGTTAACGGAGGATGACAGTTGGTCACTCATCGAGAGTCACTCCTTCAGGGAGGCGAGCTGCTCTAGTACAAATCCTAG 
AATGGAAGAGATCGGGAGGAAGATAGCCAAGAAGATCAGTGGCCTACCTTATGGAGCAACAGCAATGGGGAGATATCTAA 
GATCTAAGCACGGAGAAAGCAGCTGGAGAGAAGTCTTGGAAGCTGAGACTTGGGAGATGCCACCGGCTGCAAGTGATGTG 
TTATCCGCTCTAAAGAGAAGTTACGACAATCTACCCCCTCAGCTGAAGCTCTGTTTTGCCTTCTGTGCTCTGTTTCCAAA 
GGGCTACAGGTTTCGAAAGGATACACTGATCCACATGTGGATAGCTCAAAATTTGATTCAATCAACAGAGTCGAAAAGAT 
CGGAGGACATGGCAGAAGAATGCTTTGATGATTTGGTGTGCAGATTCTTCTTTCGGTACTCCTGGGGAAACTATGTGATG 
AATGACTCAGTCCATGACCTCGCTCGATGGGTTTCATTGGATGAATGTTTTCGAGCAGATGAAGACTCACCATTGCATAT 



TTCAAAGCCAATTCGTCATTTGTCATGGTGCAGTGAAAGTATAACCAATGTTCTTGAGGATAATAACACTGGTGGAGATG 
CTGTCAATCCGCTCAGCAATTTGCGCACTCTCCTTTTCTTAGGCCAATCTGAGTTCCGGTCGTATCATCTTCTTGATACA 
ATGTTCAGGATGTTGAGCCGAATCCGTGTTTTGGATTTCAGCAACTGCGTCATAAGAAAGTTGCCTTCTTCGGTTGGAAA 
TCTGAAACATCTGCGTTACCTGGGCCTGTCTAATACGAGAATTCAAAGGTTGCCGGAGTCTGTAACACGTCTTTGCCTCC 
TTCAGACATTGCTACTAGAGGGCTGTGAACTGTGCAGGTTACCAAGAAGCATGAGCAGGCTCGTCAAACTGAGGCAGCTC 
AAAGCAAATCCAGATGTAGTTGCCGACATAGCCAAAATCGGGAGATTGATCGAACTTCAAGAGCTGAAAGCCTATAATGT 
TGACAAGAAAAAAGGACATGGGATTGCAGAGCTAAGTGCAATGAATCAGCTTCACGGTGGTCTTTCCATTAGAAACCTTC 
AAAATGTAGAGAAAACGCGAGAGTCTCGGAAGGCGAGGTTGGACGAGAAACAGAAGCTTAAGCTCTTGGAACTGCGATGG 
GCTGACGGTAGGGGTGCCGGAGAATGTGATCGTGACAGGAAAGTTCTTAAAGGCCTCCGACCACATCCAAACCTGAGAGA 
ATTGAGTATCAAATACTACGGAGGCACTTCATCTCCGAGTTGGATGACGGATCAGTATCTGCCCAACATGGAAACGATTC 
GCCTGCGTAGCTGCGCAAGGTTGACGGGACTCCCATGTCTCGGTCAGCTGCATCTCCTTAGACATTTGCACATCGATGGG 
ATGTCCCAAGTGAGACAAATCAATCTGCAATTTTATGGCACCGGAGAAGTTTCAGGTTTTCCATTGCTGGAGCTCCTCAA 
CATATGTCGCATGCCCAGACTGGAGGAATGGTCGGAACCACGGAGAAACTGTTGCTACTTCCCTCGCCTCCATAAGCTGC 
TGATCGAGGATTGTCCTAGGCTCAGGAATCTGCCCTCCCTCCCACCAACACTGGAAGAACTAAGGATATCAAGAACAGGA 
CTAGTTGATCTTCCAGGATTCCATGGAAACGGTGATGTGACGACGAATGTTTCCCTTTCTTCTTTACATGTTTCGGAGTG 
TCGAGAACTGAGATCCCTAAGCGAAGGATTGTTGCAGCACCACCTCGTCGCGCTCAAGACAGCGGCATTTACCGATTGTG 
ATTCTCTTGAGTTTTTGCCGGCGGAAGGATTCAGAACAGCCATTTCACTTGAATCATTGATAATGACTAATTGTCCACTG 
CCTAGCAGTTTTCTTTTGCCTTCCTCTCTCGAGCATCTAAAGTTGCAACCATGCCTCTATCCAAACAACAACGAGGATTC 
ACTGTCAACATGCTTCCAGAACCTCACATCTCTTTCCTTCTTGGACATCAAAGATTGTCGAAACCTGTTATCATTTCCAC 
CGGGTCCTCTATGTCAGCTATCAGCACTCCAACATTTGTCTCTCGTCAATTGCCAGAGGCTACAATCTATTGGCTTCCAG 
GCACTCACCTCCCTCGAAAGCTTGACAATTCAGGACTGCCCTCGCCTCACCATGTCACACAGTTTGGTTGAGGTGAATAA 
CTCTTCCGATACAGGGCTCGCGTTTAATATCACTCGATGGATGCGCAGACGAACAGGTGACGACGGCTTGATGCTCAGAC 
ACCGAGTACAAAATGATTCATTTTTCGGGGGACTTCTGCAACACCTCACCTTTCTCCAGTTTCTAAAGATCTGCCAGTGT 
CCACAACTTGTAACCTTCACCGGCGAAGAGGAAGAGAAGTGGAGAAACCTTACTTCTCTTCAAATTCTGCACATCGTTGA 
TTGTCCAAACCTGGAGGTACTGCCTGCAAACTTGCAAAGCCTCTGCTCCCTCAGCACCTTGTACATCGTCAGATGCCCAA 
GAATCCATGCGTTTCCTCCCGGAGGTGTCAGCATGTCCCTGGCACATTTGGTCATCCATGAATGCCCTCAGCTGTGTCAG 
CGATGTCATCCACGAGGAGGTGATGATTGGCCCTTAATAGCTAATGTACCAAGAATATGTCTTGGAAGGACTCATCCATG 
ACGCTGTAGCACCACCTGA 
 
>MaRGA2b - amino acid sequence 
MAGVTSQAAAVFSLVNEIFNRSINLIVAELRLQLNARAELNNLQRTLLRTHSLLDEAKARRMTDKSLVLWLMELKEWAYD 
ADDILDEYEAAAIRLKVTRSTFKRLIDHVIINVPLAHKVADIRKRLNGVTLERELNLGALEGSQPLDATKRGVTTSLLTE 
SCIVGRAQDKENLIRLLLEPSDGAVPVVPIVGLGGAGKTTLSQLIFNDKRVEEHFPLRMWVCVSDDFDVKRITREITEYA 
TNGRFMDLTNLNMLQVNLKEEIRGTTFLLVLDDVWNEDPVKWESLLAPLDAGGRGSVVIVTTQSKKVADITGTMEPYVLE 
ELTEDDSWSLIESHSFREASCSSTNPRMEEIGRKIAKKISGLPYGATAMGRYLRSKHGESSWREVLEAETWEMPPAASDV 
LSALKRSYDNLPPQLKLCFAFCALFPKGYRFRKDTLIHMWIAQNLIQSTESKRSEDMAEECFDDLVCRFFFRYSWGNYVM 
NDSVHDLARWVSLDECFRADEDSPLHISKPIRHLSWCSESITNVLEDNNTGGDAVNPLSNLRTLLFLGQSEFRSYHLLDT 
MFRMLSRIRVLDFSNCVIRKLPSSVGNLKHLRYLGLSNTRIQRLPESVTRLCLLQTLLLEGCELCRLPRSMSRLVKLRQL 
KANPDVVADIAKIGRLIELQELKAYNVDKKKGHGIAELSAMNQLHGGLSIRNLQNVEKTRESRKARLDEKQKLKLLELRW 
ADGRGAGECDRDRKVLKGLRPHPNLRELSIKYYGGTSSPSWMTDQYLPNMETIRLRSCARLTGLPCLGQLHLLRHLHIDG 
MSQVRQINLQFYGTGEVSGFPLLELLNICRMPRLEEWSEPRRNCCYFPRLHKLLIEDCPRLRNLPSLPPTLEELRISRTG 
LVDLPGFHGNGDVTTNVSLSSLHVSECRELRSLSEGLLQHHLVALKTAAFTDCDSLEFLPAEGFRTAISLESLIMTNCPL 
PSSFLLPSSLEHLKLQPCLYPNNNEDSLSTCFQNLTSLSFLDIKDCRNLLSFPPGPLCQLSALQHLSLVNCQRLQSIGFQ 
ALTSLESLTIQDCPRLTMSHSLVEVNNSSDTGLAFNITRWMRRRTGDDGLMLRHRVQNDSFFGGLLQHLTFLQFLKICQC 
PQLVTFTGEEEEKWRNLTSLQILHIVDCPNLEVLPANLQSLCSLSTLYIVRCPRIHAFPPGGVSMSLAHLVIHECPQLCQ 
RCHPRGGDDWPLIANVPRICLGRTHP* 
 
 
>MaRGA2c - nucleotide sequence 
ATGGCTGGTGTCACATCACAGGCAGCGGCGGTGTTCTCCCTGGTGAATGAAGTCTTTAACCGGTCCATCAATTTGATCGT 
CGCGGAACTCCGGTTGCAGTTGAATGCGAGAGCCGAGCTGAACAATCTGCAGAGAACACTGTTGAGGACTCACTCTCTGC 
TCGAGGAGGCAAAGGCGAGGCGGATGACTGACAAGTCTCTCGTGCTGTGGCTGATGGAGCTCAAGGAATGGGCCTACGAC 
GCCGACGACATCCTCGACGAGTACGAGGCCGCAGCAATCCGACTGAAGGTAACTCGCTCGACCTTCAAACGTCTTATCGA 
TCATGTGATTATAAATGTTCCATTAGCGCACAAAGTAGCAGACGTCAGGAAAAGGTTGAACGGGGTCACTCTTGAGAGGG 
AGCTAAATCTGGGTGCGCTGGAAGGGTCGCAGCCGCTTGATGCCACGAAAAGAGGTGTGACCACTTCTCTTCTGACTGAA 
TCTTGTATTGTCGGGCGAGCTCAAGATAAGGAGAATTTGATTCGGTTGCTGTTGGAGCCCATCGATGGGGCGGTTCCTGT 
TGTTCCTATAGTTGGATTAGGAGGGGCAGGGAAGACGACTCTGTCTCAGCTTATCTTTAATGACAAGAGAGTGGAGGAGC 
ATTTCCCATTGAGAATGTGGGTGTGTGTGTCTGACGATTTTGATGTGAAGAGAATTACTAGAGAGATCACAGAGTACGCC 
ACTAACGGAAGGTTGATGGATCTCACCAACTTGAATATGCTTCAAGTTAATCTGAAAGAGGAGATAAGGGGGACGACATT 
TTTGCTTGTGCTGGATGATGTGTGGAACGAAGACCCCGTGAAGTGGGAAAGCCTGTTAGCCCCATTAGATGCCGGAGGAC 
GGGGAAGCGTGGTCATTGTGACGACACAGAGCAAAAAGGTCGCCGATATCACCGGCACGATGGAGCCATACGTTCTCGAG 
GAGTTAACGGAGGATGACAGTTGGTCACTCATCGAGAGTCACTCCTTCAGGGAGGCGAGCTGCTCTAGTACAAATCCTAG 
AATGGAAGAGATCGGGAGGAAGATAGCCAAGAAGATCAGTGGCCTACCTTACGGAGCAACAGCAATGGGGAGATATCTAA 



GATCTAAGCACGGAGAAAGCAGCTGGAGAGAAGTCTTGGAAGCTGAGACTTGGGAGATGCCACCGGCTGCAAGTGATGTG 
TTATCCGCTCTAAAGAGAAGTTACGACAATCTACCCCCTCAGCTGAAGCTCTGTTTTGCCTTCTGTGCTCTGTTTCCAAA 
GGGCTACAGGTTTCGAAAGGATACACTGATCCACATGTGGATAGCTCAAAATTTGATTCAATCAACAGAGTCGAAAAGAT 
CGGAGGACATGGCAGAAGAATGCTTTGATGATTTGGTGTGCAGATTCTTCTTTCGGTACTCCTGGGGAAACTATGTGATG 
AATGACTCAGTCCATGACCTCGCTCGATGGGTTTCATTGGATGAATATTTTCGAGCAGATGAAGACTCACCATTGCATAT 
TTCAAAGCCAATTCGTCATTTGTCATGGTGCATTGAAAGTATAACCAATGTTCTTGAGGATAATAACACTGGTGGAGATG 
CTGTCAACCCGCTCAGCAGTTTGCGCACTCTCCTTTTCTTAGGCCAATCTGAGTTCCGGTCGTATCGTCTTCTTGAAACA 
ATGTTCAGGATGTTGAGCCGAATCCGTGTTTTGGATTTCAGCAACTGTTTCATAAGAAAGTTGCCTTCTTCGGTTGGAAA 
TCTGAAACATCTGCGTTACCTGGGCCTGTCTAATACGAGAATTCAAAGGTTGCCGGAGTCTGTAACACGTCTTTGCCTCC 
TTCAGACATTGCTACTAGAGGGCTGTGAACTGTGCAGGTTACCAAGAAGCATGAGCAGGCTCGTCAAACTGAGGCAGCTC 
AAAGCAAATCCAGATGTAGTTGCCGACATAGCCAAAGTCGGGAGATTGATCGAACTTCAAGAGCTGAAAGCCTATAATGT 
TGACAAGAAAAAAGGACATGGGATTGCAGAGCTAAGTGCAATGAATCAGCTTCACGGTGGTCTTTCCATTAGAAACCTTC 
AAAATGTAGAGAAAACGCAAGAGTCTCGGAAGGCGAGGTTGGACGAGAAACAGAAGCTTAAACTCTTGGAACTGAGATGG 
GCTGACGGTAGGGGTGCCGGAGAATGTGATCGTGACAGGAAAGTTCTTGAAGGCCTCCGACCACATCCAAACCTGAGAGA 
ATTGAGTATCAAATACTACGGAGGCACTTCATCTCCGAGTTGGATGACGGATCAGTATCTGCCCAACATGGAAACGATTC 
GCCTGCGTAGCTGCGCAAGGTTGACGGAACTCCCATGTCTCGGTCAGCTGCATCTCCTTAGACATTTGCACATCGATGGG 
ATGTCCCAAGTGAGACAAATCAATCTGCAATTTTATGGCACCGGAGAAGTTTCAGGTTTTCCATTGCTGGAGCTCCTCAA 
CATATGTCGCATGCCCAGACTGGAGGAATGGTCGGAACCACGGAGAAACTGTTGCTACTTCCCTCGCCTCCATAAACTGC 
TGATCGAGGATTGTCCCAGGCTCAGGAATCTGCCCTCCCTCCCACCAACACTGGAAGAACTAAGGATATCAAGAACAGGA 
CTAGTTGATCTTCCAGGATTCCATGGAAACGGTGATGTGACGACGAATATTTCCCTTTCTTCTTTGCATGTTTCGGAGTG 
TCGAGAACTGAGATCCCTAAGCGAAGGATTGTTGCAGCACCACCTCGTCGCGCTCAAGACAGCGGCATTTACCGATTGTG 
ATTCTCTTGAATTTTTGCCGGCGGAAGGATTCAGAACAGCCATTTCACTTGAATCATTGATAATGACTAATTGTCCACTG 
CCTAGCAGTTTTCTTTTGCCTTCCTCTCTCGAGCATCTAAAGTTGCAACCATGCCTCTATCCAAACAACAATGAGGATTC 
ACTGTCAACATGCTTCGAGAACCTCACATCTCTTTCCTTCTTGGACATCAAAGATTGTCCAAATCTGTCATCATTTCCAC 
CGGGTCCTCAATGTCAGCTATCAGCACTCCAACATTTGTCCCTCGTCAATTGCCAGAGGCTACAATCTATTGGCTTCCAG 
GCACTCACCTCCCTCGAAAGCTTGACAATTCAGAACTGCCCTCGCCTCACCATGTCACACAGTTTGGTTGAGGTGAATAA 
CTCTTCCGATACAGGGCTCGCGTTTAATATCACTCGATGGATGCGCAGACGAACAGGTGACGACGGCTTGATGCTCAGAC 
ACCGAGTACAAAATGATTCATTTTTCGGGGGACTTCTGCAACACCTCACCTTCCTCCAGTTTCTAAAGATCTGCCAGTGT 
CCACAACTCGTAACCTTCACCGGCGAAGAGGAAGAGAAGTGGAGAAACCTTACTTCTCTTCAAATTCTGCACATCGTTGA 
TTGTCCAAACCTGGAGGTACTGCCTGCAAACTTGCAAAGCCTCTGCTCCCTCAGCACCTTGTACATCGTCAGATGCCCAA 
GAATCCATGCGTTTCCTCGCGGAGGTGTCAGCATGTCCCTGGCACATTTGGTCATCCATGAATGCCCTCAGCTGTGTCAG 
CGATGTCATCCACGAGGAGGTGATGATTGGCCCTTAATAGCTAATGTACCAAGAATATGTCTTGGAAGGACTCATCCATG 
ACGCTGTAGCACCACCTGA 
 
>MaRGA2c - amino acid sequence 
MAGVTSQAAAVFSLVNEVFNRSINLIVAELRLQLNARAELNNLQRTLLRTHSLLEEAKARRMTDKSLVLWLMELKEWAYD 
ADDILDEYEAAAIRLKVTRSTFKRLIDHVIINVPLAHKVADVRKRLNGVTLERELNLGALEGSQPLDATKRGVTTSLLTE 
SCIVGRAQDKENLIRLLLEPIDGAVPVVPIVGLGGAGKTTLSQLIFNDKRVEEHFPLRMWVCVSDDFDVKRITREITEYA 
TNGRLMDLTNLNMLQVNLKEEIRGTTFLLVLDDVWNEDPVKWESLLAPLDAGGRGSVVIVTTQSKKVADITGTMEPYVLE 
ELTEDDSWSLIESHSFREASCSSTNPRMEEIGRKIAKKISGLPYGATAMGRYLRSKHGESSWREVLEAETWEMPPAASDV 
LSALKRSYDNLPPQLKLCFAFCALFPKGYRFRKDTLIHMWIAQNLIQSTESKRSEDMAEECFDDLVCRFFFRYSWGNYVM 
NDSVHDLARWVSLDEYFRADEDSPLHISKPIRHLSWCIESITNVLEDNNTGGDAVNPLSSLRTLLFLGQSEFRSYRLLET 
MFRMLSRIRVLDFSNCFIRKLPSSVGNLKHLRYLGLSNTRIQRLPESVTRLCLLQTLLLEGCELCRLPRSMSRLVKLRQL 
KANPDVVADIAKVGRLIELQELKAYNVDKKKGHGIAELSAMNQLHGGLSIRNLQNVEKTQESRKARLDEKQKLKLLELRW 
ADGRGAGECDRDRKVLEGLRPHPNLRELSIKYYGGTSSPSWMTDQYLPNMETIRLRSCARLTELPCLGQLHLLRHLHIDG 
MSQVRQINLQFYGTGEVSGFPLLELLNICRMPRLEEWSEPRRNCCYFPRLHKLLIEDCPRLRNLPSLPPTLEELRISRTG 
LVDLPGFHGNGDVTTNISLSSLHVSECRELRSLSEGLLQHHLVALKTAAFTDCDSLEFLPAEGFRTAISLESLIMTNCPL 
PSSFLLPSSLEHLKLQPCLYPNNNEDSLSTCFENLTSLSFLDIKDCPNLSSFPPGPQCQLSALQHLSLVNCQRLQSIGFQ 
ALTSLESLTIQNCPRLTMSHSLVEVNNSSDTGLAFNITRWMRRRTGDDGLMLRHRVQNDSFFGGLLQHLTFLQFLKICQC 
PQLVTFTGEEEEKWRNLTSLQILHIVDCPNLEVLPANLQSLCSLSTLYIVRCPRIHAFPRGGVSMSLAHLVIHECPQLCQ 
RCHPRGGDDWPLIANVPRICLGRTHP* 
 
 
 

 
 
 
 
 
 
 



Sequence information of the pSAN3 plasmid used to generate event QCAV-4 
 
LOCUS       pSAN3                  13084 bp    DNA circular            UNA 30-JAN-2023 
DEFINITION  Plasmid used to create banana event QCAV-4 via Agrobacterium-mediated 
transformation. Based on binary vector pCAMBIA-2200. 
ACCESSION   . 
VERSION     . 
KEYWORDS    . 
SOURCE      Binary vector pCAMBIA-2200 
  ORGANISM  Binary vector pCAMBIA-2200 
 
FEATURES             Location/Qualifiers 
     source          1..13084 
                     /organism="Binary vector pCAMBIA-2200" 
                     /mol_type="other DNA" 
                     /db_xref="taxon:118405" 
     misc_feature    complement(980..1980) 
                     /standard_name="STA region from pVS1 plasmid" 
     rep_origin      complement(2574..3574) 
     misc_feature    complement(3984..4244) 
                     /standard_name="bom site from pBR322" 
     rep_origin      complement(4384..4664) 
     CDS             complement(5141..5800) 
                     /note="cat (chloramphenicol resistance) gene from pBR325" 
                     /codon_start=1 
                     /product="chloramphenicol acetyl transferase" 
                     /protein_id="AAF65392.1" 
                     /standard_name="cat" 
     misc_feature    6321..6346 
                     /standard_name="LB T-DNA repeat" 
     3'UTR           complement(6413..6616) 
                     /standard_name="CaMV35S 3'UTR" 
     CDS             complement(6654..7451) 
                     /standard_name="NPTII" 
     Promoter        complement(7482..8289) 
                     /standard_name="pCaMV35S" 
     Promoter        8522..8705 
                     /standard_name="pNos" 
     CDS             8712..12410 
                     /standard_name="MamRGA2" 
     3'UTR           12430..12731 
                     /standard_name="Nos 3'UTR" 
     misc_feature    12997..13022 
                     /standard_name="RB T-DNA repeat" 
ORIGIN       
        1 catgccaacc acagggttcc cctcgggatc aaagtacttt gatccaaccc ctccgctgct 
       61 atagtgcagt cggcttctga cgttcagtgc agccgtcttc tgaaaacgac atgtcgcaca 
      121 agtcctaagt tacgcgacag gctgccgccc tgcccttttc ctggcgtttt cttgtcgcgt 
      181 gttttagtcg cataaagtag aatacttgcg actagaaccg gagacattac gccatgaaca 
      241 agagcgccgc cgctggcctg ctgggctatg cccgcgtcag caccgacgac caggacttga 
      301 ccaaccaacg ggccgaactg cacgcggccg gctgcaccaa gctgttttcc gagaagatca 
      361 ccggcaccag gcgcgaccgc ccggagctgg ccaggatgct tgaccaccta cgccctggcg 
      421 acgttgtgac agtgaccagg ctagaccgcc tggcccgcag cacccgcgac ctactggaca 
      481 ttgccgagcg catccaggag gccggcgcgg gcctgcgtag cctggcagag ccgtgggccg 
      541 acaccaccac gccggccggc cgcatggtgt tgaccgtgtt cgccggcatt gccgagttcg 
      601 agcgttccct aatcatcgac cgcacccgga gcgggcgcga ggccgccaag gcccgaggcg 
      661 tgaagtttgg cccccgccct accctcaccc cggcacagat cgcgcacgcc cgcgagctga 
      721 tcgaccagga aggccgcacc gtgaaagagg cggctgcact gcttggcgtg catcgctcga 
      781 ccctgtaccg cgcacttgag cgcagcgagg aagtgacgcc caccgaggcc aggcggcgcg 
      841 gtgccttccg tgaggacgca ttgaccgagg ccgacgccct ggcggccgcc gagaatgaac 
      901 gccaagagga acaagcatga aaccgcacca ggacggccag gacgaaccgt ttttcattac 
      961 cgaagagatc gaggcggaga tgatcgcggc cgggtacgtg ttcgagccgc ccgcgcacgt 



     1021 ctcaaccgtg cggctgcatg aaatcctggc cggtttgtct gatgccaagc tggcggcctg 
     1081 gccggccagc ttggccgctg aagaaaccga gcgccgccgt ctaaaaaggt gatgtgtatt 
     1141 tgagtaaaac agcttgcgtc atgcggtcgc tgcgtatatg atgcgatgag taaataaaca 
     1201 aatacgcaag gggaacgcat gaaggttatc gctgtactta accagaaagg cgggtcaggc 
     1261 aagacgacca tcgcaaccca tctagcccgc gccctgcaac tcgccggggc cgatgttctg 
     1321 ttagtcgatt ccgatcccca gggcagtgcc cgcgattggg cggccgtgcg ggaagatcaa 
     1381 ccgctaaccg ttgtcggcat cgaccgcccg acgattgacc gcgacgtgaa ggccatcggc 
     1441 cggcgcgact tcgtagtgat cgacggagcg ccccaggcgg cggacttggc tgtgtccgcg 
     1501 atcaaggcag ccgacttcgt gctgattccg gtgcagccaa gcccttacga catatgggcc 
     1561 accgccgacc tggtggagct ggttaagcag cgcattgagg tcacggatgg aaggctacaa 
     1621 gcggcctttg tcgtgtcgcg ggcgatcaaa ggcacgcgca tcggcggtga ggttgccgag 
     1681 gcgctggccg ggtacgagct gcccattctt gagtcccgta tcacgcagcg cgtgagctac 
     1741 ccaggcactg ccgccgccgg cacaaccgtt cttgaatcag aacccgaggg cgacgctgcc 
     1801 cgcgaggtcc aggcgctggc cgctgaaatt aaatcaaaac tcatttgagt taatgaggta 
     1861 aagagaaaat gagcaaaagc acaaacacgc taagtgccgg ccgtccgagc gcacgcagca 
     1921 gcaaggctgc aacgttggcc agcctggcag acacgccagc catgaagcgg gtcaactttc 
     1981 agttgccggc ggaggatcac accaagctga agatgtacgc ggtacgccaa ggcaagacca 
     2041 ttaccgagct gctatctgaa tacatcgcgc agctaccaga gtaaatgagc aaatgaataa 
     2101 atgagtagat gaattttagc ggctaaagga ggcggcatgg aaaatcaaga acaaccaggc 
     2161 accgacgccg tggaatgccc catgtgtgga ggaacgggcg gttggccagg cgtaagcggc 
     2221 tgggttgcct gccggccctg caatggcact ggaaccccca agcccgagga atcggcgtga 
     2281 gcggtcgcaa accatccggc ccggtacaaa tcggcgcggc gctgggtgat gacctggtgg 
     2341 agaagttgaa ggccgcgcag gccgcccagc ggcaacgcat cgaggcagaa gcacgccccg 
     2401 gtgaatcgtg gcaagcggcc gctgatcgaa tccgcaaaga atcccggcaa ccgccggcag 
     2461 ccggtgcgcc gtcgattagg aagccgccca agggcgacga gcaaccagat tttttcgttc 
     2521 cgatgctcta tgacgtgggc acccgcgata gtcgcagcat catggacgtg gccgttttcc 
     2581 gtctgtcgaa gcgtgaccga cgagctggcg aggtgatccg ctacgagctt ccagacgggc 
     2641 acgtagaggt ttccgcaggg ccggccggca tggccagtgt gtgggattac gacctggtac 
     2701 tgatggcggt ttcccatcta accgaatcca tgaaccgata ccgggaaggg aagggagaca 
     2761 agcccggccg cgtgttccgt ccacacgttg cggacgtact caagttctgc cggcgagccg 
     2821 atggcggaaa gcagaaagac gacctggtag aaacctgcat tcggttaaac accacgcacg 
     2881 ttgccatgca gcgtacgaag aaggccaaga acggccgcct ggtgacggta tccgagggtg 
     2941 aagccttgat tagccgctac aagatcgtaa agagcgaaac cgggcggccg gagtacatcg 
     3001 agatcgagct agctgattgg atgtaccgcg agatcacaga aggcaagaac ccggacgtgc 
     3061 tgacggttca ccccgattac tttttgatcg atcccggcat cggccgtttt ctctaccgcc 
     3121 tggcacgccg cgccgcaggc aaggcagaag ccagatggtt gttcaagacg atctacgaac 
     3181 gcagtggcag cgccggagag ttcaagaagt tctgtttcac cgtgcgcaag ctgatcgggt 
     3241 caaatgacct gccggagtac gatttgaagg aggaggcggg gcaggctggc ccgatcctag 
     3301 tcatgcgcta ccgcaacctg atcgagggcg aagcatccgc cggttcctaa tgtacggagc 
     3361 agatgctagg gcaaattgcc ctagcagggg aaaaaggtcg aaaaggtctc tttcctgtgg 
     3421 atagcacgta cattgggaac ccaaagccgt acattgggaa ccggaacccg tacattggga 
     3481 acccaaagcc gtacattggg aaccggtcac acatgtaagt gactgatata aaagagaaaa 
     3541 aaggcgattt ttccgcctaa aactctttaa aacttattaa aactcttaaa acccgcctgg 
     3601 cctgtgcata actgtctggc cagcgcacag ccgaagagct gcaaaaagcg cctacccttc 
     3661 ggtcgctgcg ctccctacgc cccgccgctt cgcgtcggcc tatcgcggcc gctggccgct 
     3721 caaaaatggc tggcctacgg ccaggcaatc taccagggcg cggacaagcc gcgccgtcgc 
     3781 cactcgaccg ccggcgccca catcaaggca ccctgcctcg cgcgtttcgg tgatgacggt 
     3841 gaaaacctct gacacatgca gctcccggag acggtcacag cttgtctgta agcggatgcc 
     3901 gggagcagac aagcccgtca gggcgcgtca gcgggtgttg gcgggtgtcg gggcgcagcc 
     3961 atgacccagt cacgtagcga tagcggagtg tatactggct taactatgcg gcatcagagc 
     4021 agattgtact gagagtgcac catatgcggt gtgaaatacc gcacagatgc gtaaggagaa 
     4081 aataccgcat caggcgctct tccgcttcct cgctcactga ctcgctgcgc tcggtcgttc 
     4141 ggctgcggcg agcggtatca gctcactcaa aggcggtaat acggttatcc acagaatcag 
     4201 gggataacgc aggaaagaac atgtgagcaa aaggccagca aaaggccagg aaccgtaaaa 
     4261 aggccgcgtt gctggcgttt ttccataggc tccgcccccc tgacgagcat cacaaaaatc 
     4321 gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag gcgtttcccc 
     4381 ctggaagctc cctcgtgcgc tctcctgttc cgaccctgcc gcttaccgga tacctgtccg 
     4441 cctttctccc ttcgggaagc gtggcgcttt ctcatagctc acgctgtagg tatctcagtt 
     4501 cggtgtaggt cgttcgctcc aagctgggct gtgtgcacga accccccgtt cagcccgacc 
     4561 gctgcgcctt atccggtaac tatcgtcttg agtccaaccc ggtaagacac gacttatcgc 
     4621 cactggcagc agccactggt aacaggatta gcagagcgag gtatgtaggc ggtgctacag 
     4681 agttcttgaa gtggtggcct aactacggct acactagaag gacagtattt ggtatctgcg 
     4741 ctctgctgaa gccagttacc ttcggaaaaa gagttggtag ctcttgatcc ggcaaacaaa 



     4801 ccaccgctgg tagcggtggt ttttttgttt gcaagcagca gattacgcgc agaaaaaaag 
     4861 gatctcaaga agatcctttg atcttttcta cggggtctga cgctcagtgg aacgaaaact 
     4921 cacgttaagg gattttggtc atgcatgata tatctcccaa tttgtgtagg gcttattatg 
     4981 cacgcttaaa aataataaaa gcagacttga cctgatagtt tggctgtgag caattatgtg 
     5041 cttagtgcat ctaacgcttg agttaagccg cgccgcgaag cggcgtcggc ttgaacgaat 
     5101 ttctagctag aggatcgcac caataactgc cttaaaaaaa ttacgccccg ccctgccact 
     5161 catcgcagta ctgttgtaat tcattaagca ttctgccgac atggaagcca tcacaaacgg 
     5221 catgatgaac ctgaatcgcc agcggcatca gcaccttgtc gccttgcgta taatatttgc 
     5281 ccattgtgaa aacgggggcg aagaagttgt ccatattggc cacgtttaaa tcaaaactgg 
     5341 tgaaactcac ccagggattg gctgagacga aaaacatatt ctcaataaac cctttaggga 
     5401 aataggccag gttttcaccg taacacgcca catcttgcga atatatgtgt agaaactgcc 
     5461 ggaaatcgtc gtggtattca ctccagagcg atgaaaacgt ttcagtttgc tcatggaaaa 
     5521 cggtgtaaca agggtgaaca ctatcccata tcaccagctc accgtctttc attgccatac 
     5581 ggaactccgg atgagcattc atcaggcggg caagaatgtg aataaaggcc ggataaaact 
     5641 tgtgcttact tttctttacg gtctttaaaa aggccgtaat atccagctga acggtctggt 
     5701 tataggtaca ttgagcaact gactgaaatg cctcaaaatg ttctttacga tgccattggg 
     5761 atatatcaac ggtggtatat ccagtgattt ttttctccat gatgtttaac tttgttttag 
     5821 ggcgactgcc ctgctgcgta acatcgttgc tgctccataa catcaaacat cgacccacgg 
     5881 cgtaacgcgc ttgctgcttg gatgcccgag gcatagactg taccccaaaa aaacagtcat 
     5941 aacaagccat gaaaaccgcc actgcgccgt taccaccgct gcgttcggtc aaggttctgg 
     6001 accagttgcg tgagcgcata cgctacttgc attacagctt acgaaccgaa caggcttatg 
     6061 tccactgggt tcgtgcccga attgatcaca ggcagcaacg ctctgtcatc gttacaatca 
     6121 acatgctacc ctccgcgaga tcatccgtgt ttcaaacccg gcagcttagt tgccgttctt 
     6181 ccgaatagca tcggtaacat gagcaaagtc tgccgcctta caacggctct cccgctgacg 
     6241 ccgtcccgga ctgatgggct gcctgtatcg agtggtgatt ttgtgccgag ctgccggtcg 
     6301 gggagctgtt ggctggctgg tggcaggata tattgtggtg taaacaaatt gacgcttaga 
     6361 caacttaata acacattgcg gacgttttta atgtactgaa ttaacgccga attaattcgg 
     6421 gggatctgga ttttagtact ggattttggt tttaggaatt agaaatttta ttgatagaag 
     6481 tattttacaa atacaaatac atactaaggg tttcttatat gctcaacaca tgagcgaaac 
     6541 cctataggaa ccctaattcc cttatctggg aactactcac acattattat ggagaaactc 
     6601 gagcttgtcg atcgactcta gctagaggat cgatccgaac cccagagtcc cgctcagaag 
     6661 aactcgtcaa gaaggcgata gaaggcgatg cgctgcgaat cgggagcggc gataccgtaa 
     6721 agcacgagga agcggtcagc ccattcgccg ccaagctctt cagcaatatc acgggtagcc 
     6781 aacgctatgt cctgatagcg gtccgccaca cccagccggc cacagtcgat gaatccagaa 
     6841 aagcggccat tttccaccat gatattcggc aagcaggcat cgccatgtgt cacgacgaga 
     6901 tcctcgccgt cgggcatgcg cgccttgagc ctggcgaaca gttcggctgg cgcgagcccc 
     6961 tgatgctctt cgtccagatc atcctgatcg acaagaccgg cttccatccg agtacgtgct 
     7021 cgctcgatgc gatgtttcgc ttggtggtcg aatgggcagg tagccggatc aagcgtatgc 
     7081 agccgccgca ttgcatcagc catgatggat actttctcgg caggagcaag gtgagatgac 
     7141 aggagatcct gccccggcac ttcgcccaat agcagccagt cccttcccgc ttcagtgaca 
     7201 acgtcgagca cagctgcgca aggaacgccc gtcgtggcca gccacgatag ccgcgctgcc 
     7261 tcgtcctgga gttcattcag ggcaccggac aggtcggtct tgacaaaaag aaccgggcgc 
     7321 ccctgcgctg acagccgaaa cacggcggca tcagagcagc cgattgtctg ttgtgcccag 
     7381 tcatagccga atagcctctc cacccaagcg gccggagaac ctgcgtgcaa tccatcttgt 
     7441 tcaatcccca tggtcgatcg acagatctgc gaaagctcga gagagataga tttgtagaga 
     7501 gagactggtg atttcagcgt gtcctctcca aatgaaatga acttccttat atagaggaag 
     7561 ggtcttgcga aggatagtgg gattgtgcgt catcccttac gtcagtggag atatcacatc 
     7621 aatccacttg ctttgaagac gtggttggaa cgtcttcttt ttccacgatg ctcctcgtgg 
     7681 gtgggggtcc atctttggga ccactgtcgg cagaggcatc ttgaacgata gcctttcctt 
     7741 tatcgcaatg atggcatttg taggtgccac cttccttttc tactgtcctt ttgatgaagt 
     7801 gacagatagc tgggcaatgg aatccgagga ggtttcccga tattaccctt tgttgaaaag 
     7861 tctcaatagc cctttggtct tctgagactg tatctttgat attcttggag tagacgagag 
     7921 tgtcgtgctc caccatgttc acatcaatcc acttgctttg aagacgtggt tggaacgtct 
     7981 tctttttcca cgatgctcct cgtgggtggg ggtccatctt tgggaccact gtcggcagag 
     8041 gcatcttgaa cgatagcctt tcctttatcg caatgatggc atttgtaggt gccaccttcc 
     8101 ttttctactg tccttttgat gaagtgacag atagctgggc aatggaatcc gaggaggttt 
     8161 cccgatatta ccctttgttg aaaagtctca atagcccttt ggtcttctga gactgtatct 
     8221 ttgatattct tggagtagac gagagtgtcg tgctccacca tgttggcaag ctgctctagc 
     8281 caatacgcaa accgcctctc cccgcgcgtt ggccgattca ttaatgcagc tggcacgaca 
     8341 ggtttcccga ctggaaagcg ggcagtgagc gcaacgcaat taatgtgagt tagctcactc 
     8401 attaggcacc ccaggcttta cactttatgc ttccggctcg tatgttgtgt ggaattgtga 
     8461 gcggataaca atttcacaca ggaaacagct atgacatgat tacgaattcg agctcggtac 
     8521 cgggtttctg gagtttaatg agctaagcac atacgtcaga aaccattatt gcgcgttcaa 



     8581 aagtcgccta aggtcactat cagctagcaa atatttcttg tcaaaaatgc tccactgacg 
     8641 ttccataaat tcccctcggt atccaattag agtctcatat tcactctcaa tccaaataat 
     8701 ctgcaggatc catggctggt gtcacatcac aggcagcggc ggtgttctcc ctggtgaatg 
     8761 aaatctttaa ccggtccatc aatttgatcg tcgcggaact ccggttgcag ttgaatgcga 
     8821 gagccgagct gaacaatctg cagagaacac tattgaggac tcactctctg ctcgaggagg 
     8881 caaaggcgag gcggatgact gacaagtctc tcgtgctgtg gctgatggag ctcaaggaat 
     8941 gggcctacga cgccgacgac atcctcgacg agtacgaggc cgcagcaatc cgactgaagg 
     9001 taacacgctc gaccttcaaa cgtcttatcg atcatgtgat tataaatgtt ccattagcgc 
     9061 acaaagtagc agacatcagg aaaaggttga acggggtcac tcttgagagg gagctaaatc 
     9121 tgggtgcgct ggaagggtcg cagccgcttg attccacgaa aagaggtgtg accacttctc 
     9181 ttctgactga atcttgtatt gtcgggcgag ctcaagataa ggagaatttg attcggttgc 
     9241 tgttggagcc cagcgatggg gcggttcctg ttgttcctat agttggatta ggaggggcag 
     9301 ggaagacgac tctgtctcag cttatcttta atgacaagag agtggaggag catttcccat 
     9361 tgagaatgtg ggtgtgtgtg tctgacgatt ttgatgtgaa gagaattact agagagatca 
     9421 cagagtacgc caccaacgga aggttcatgg atctcaccaa cttgaatatg cttcaagtta 
     9481 atctgaaaga ggagataagg gggacgacat ttttgcttgt gctggatgat gtgtggaacg 
     9541 aagaccccgt gaagtgggaa agcctgttag ccccattaga tgccggagga cggggaagcg 
     9601 tggtcattgt gacgacacag agcaaaaagg tcgccgatgt caccggcacg atggagccat 
     9661 acgttctcga ggagttaacg gaggatgaca gttggtcact catcgagagt cactccttca 
     9721 gggaggcgag ctgctctagt acaaatccta gaatggaaga gatcgggagg aagatagcca 
     9781 agaagatcag tggcctacct tacggagcaa cagcaatggg gagatatcta agatctaagc 
     9841 acggagaaag cagctggaga gaagtcttgg aaactgagac ttgggagatg ccaccggctg 
     9901 caagtgatgt gttatccgct ctaaggagaa gttacgacaa tctaccccct cagctgaagc 
     9961 tctgttttgc cttctgtgct ctgtttacaa agggctacag gtttcgaaag gatacactga 
    10021 tccacatgtg gatagctcaa aatttgattc aatcaacaga gtcgaaaaga tcggaggaca 
    10081 tggcagaaga atgctttgat gatttggtgt gcagattctt ctttcggtac tcctggggca 
    10141 actatgtgat gaatgactca gtccatgacc tcgctcgatg ggtttcattg gatgaatatt 
    10201 ttcgagcaga tgaagactca ccattgcata tttcaaagcc aattcgtcat ttgtcatggt 
    10261 gcagtgaaag aataaccaat gttcttgagg ataataacac tggtggagat gctgtcaatc 
    10321 cgctcagcag tttgcgcact ctccttttct taggccaatc tgagttccgg tcgtatcatc 
    10381 ttcttgatag aatgttcagg atgttgagcc gaatccgtgt tttggatttc agcaactgcg 
    10441 tcataagaaa tttgccttct tcggttggaa atctgaaaca tctgcgttac ctgggcctgt 
    10501 ctaatacgag aattcaaagg ttgccggagt ctgtaacacg tctttgcctc cttcagacat 
    10561 tgctactaga gggctgtgaa ctgtgcaggt taccaagaag catgagcagg ctcgtcaaac 
    10621 tgaggcagct caaagcaaat ccagatgtaa ttgccgacat agccaaagtc gggagattga 
    10681 tcgaacttca agagctgaaa gcctataatg ttgacaagaa aaaaggacat gggattgcag 
    10741 agctaagtgc aatgaatcag cttcacggtg atctttccat tagaaacctt caaaatgtag 
    10801 agaaaacgcg agagtctcgg aaggcgaggt tggacgagaa acagaagctt aagctcttgg 
    10861 atctgcgatg ggctgacggt aggggtgccg gagaatgtga tcgtgacagg aaagttctta 
    10921 aaggcctccg accacatcca aacctgagag aattgagtat caaatactac ggaggcactt 
    10981 catctccgag ttggatgacg gatcagtatc tgcccaacat ggaaacgatt cgcctgcgta 
    11041 gctgcgcaag gttgacggaa ctcccatgtc tcggtcagct gcatatcctt agacatttgc 
    11101 acatcgatgg gatgtcccaa gtgagacaaa ttaatctgca attttatggc accggagaag 
    11161 tttcaggttt tccattgctg gagctcctga acatacgtcg catgcccagt ctggaggaat 
    11221 ggtcggaacc acggagaaac tgttgctact tccctcgcct ccataaactg ctgatcgagg 
    11281 attgtcccag gctcaggaat ctgccctccc tcccaccaac actggaagaa ctaaggatat 
    11341 caagaacagg actagttgat cttccaggat tccatggaaa cggtgatgtg acgacgaatg 
    11401 tttccctttc ttctttgcat gtttcggagt gtcgagaact gagatcccta agcgaaggat 
    11461 tgttgcagca caacctcgtc gccctcaaga cagcggcatt taccgattgt gattctcttg 
    11521 agtttttgcc ggcggaagga ttcagaacag ccatttcact tgaatcattg ataatgacta 
    11581 attgtccact gccttgcagt tttcttttgc cttcctctct cgagcatcta aagttgcagc 
    11641 catgcctcta tccaaacaac aatgaggatt cactgtcaac atgcttcgag aacctcacat 
    11701 ctctttcctt cttggacatc aaagattgtc caaatctgtc atcatttcca ccgggtcctc 
    11761 tatgtcagct atcagcactc caacatttgt ccctcgtcaa ttgccagagg ctacaatcta 
    11821 ttggcttcca ggcactcacc tccctcgaaa gcttgacaat tcagaactgc cctcgcctca 
    11881 ccatgtcaca cagtttggtt gaggtgaata actcttccga tacagggctc gcgtttaata 
    11941 tcactcgatg gatgcgcaga cgaacaggtg acgacggctt gatgctcaga caccgagcac 
    12001 aaaatgattc atttttcggg ggacttctgc aacacctcac cttcctccag tttctaaaga 
    12061 tctgccagtg tccacaactc gtaaccttca ccggcgaaga ggaagagaag tggagaaacc 
    12121 ttacttctct tcaaattctg cacatcgttg attgtccaaa cctggaggta ctgcctgcaa 
    12181 acttgcaaag cctctgctcc ctcagcacct tgtacatcgt cagatgccca agaatccatg 
    12241 cgtttcctcc cggaggtgtc agcatgtccc tggcacattt ggtcatccat gaatgccctc 
    12301 agctgtgtca gcgatgtgat ccaccgggag gtgatgattg gcccttaata gctaatgtac 



    12361 caagaatatg tcttggaagg actcatccat gtcgctgtag caccacctga atcgaattcc 
    12421 cgcggccgcc cggctgcaga tcgttcaaac atttggcaat aaagtttctt aagattgaat 
    12481 cctgttgccg gtcttgcgat gattatcata taatttctgt tgaattacgt taagcatgta 
    12541 ataattaaca tgtaatgcat gacgttattt atgagatggg tttttatgat tagagtcccg 
    12601 caattataca tttaatacgc gatagaaaac aaaatatagc gcgcaaacta ggataaatta 
    12661 tcgcgcgcgg tgtcatctat gttactagat ccgatgataa gctgtcaaac atgagaattc 
    12721 ttatcgatac cgtcgacctg caggcatgca agcttggcac tggccgtcgt tttacaacgt 
    12781 cgtgactggg aaaaccctgg cgttacccaa cttaatcgcc ttgcagcaca tccccctttc 
    12841 gccagctggc gtaatagcga agaggcccgc accgatcgcc cttcccaaca gttgcgcagc 
    12901 ctgaatggcg aatgctagag cagcttgagc ttggatcaga ttgtcgtttc ccgccttcag 
    12961 tttaaactat cagtgtttga caggatatat tggcgggtaa acctaagaga aaagagcgtt 
    13021 tattagaata atcggatatt taaaagggcg tgaaaaggtt tatccgttcg tccatttgta 
    13081 tgtg 
// 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sequence information of a 34,636 bp region of the insert in QCAV-4 

• Total length: 34,636 bp 
• Insert size: 26,851 bp 
• 3’ Chromosome 6 flanking sequence: 4,211 bp 
• 5’ Chromosome 6 flanking sequence: 3,576 bp (include 5’ downstream gene 

Macma4_06_g29410.1) 
 
LOCUS       QCAV-4 insert organisation     34636 bp DNA linear         UNA 21-MAR-2023 
DEFINITION  Sequence of the insert in QCAV-4 including 3’ and 5’chromosome 6 flanking 
sequences 
ACCESSION   N/A 
VERSION     N/A 
KEYWORDS    N/A 
SOURCE       
  ORGANISM  Musa acuminata subgroup Cavendish cv Grand Nain 
FEATURES             Location/Qualifiers 
     Genome          <1..>4211 
                     /label="Cavendish-Chr06-3' flanking region" 
     Junction        4211 
                     /label="DHP-Chr06 position 35,127,849" 
     Border_repeat   4214..4231 
                     /label="LB T-DNA repeat-like (6329-6346)" 
     T-DNA           4233..4265 
                     /label="T-DNA like (6347-6381)" 
     Border_repeat   4266..4273 
                     /label="LB T-DNA repeat (6339-6346)" 
     3'UTR           complement(4340..4543) 
                     /label="CaMV35S 3'UTR" 
     CDS             complement(4581..5378) 
                     /label="NPTII ORF" 
     Promoter        complement(5409..6216) 
                     /label="CaMV35S promoter" 
     Promoter        6449..6632 
                     /label="Nos promoter" 
     CDS             6639..10337 
                     /label="MamRGA2 ORF" 
     3'UTR           10357..10658 
                     /label="Nos 3'UTR" 
     Junction        10904 
                     /label="pSAN3 RB position 12976 (RB end junction)" 
     Random DNA      10905..10922 
                     /label="DNA filler" 
     T-DNA           10923..10942 
                     /label="T-DNA like (12982-12962)" 
     Junction        10943 
                     /label="pSAN3 RB position 12974 (RB end junction)" 
     3'UTR           complement(11186..11487) 
                     /label="Nos 3'UTR" 
     CDS             complement(11507..15205) 
                     /label="MamRGA2 ORF" 
     promoter        complement(15212..15395) 
                     /label="Nos promoter" 
     promoter        15628..16435 
                     /label="CaMV35S promoter" 
     CDS             16466..17263 
                     /label="NPTII ORF" 
     3'UTR           17301..17504 
                     /label="CaMV35S 3'UTR" 
     Border_repeat   17571..17593 
                     /label="LB T-DNA repeat (6346-6324)" 
     T-DNA           17594..17607 



                     /label="T-DNA (12957-12944)" 
     Random DNA      17608..17632 
                     /label="DNA filler" 
     T-DNA           17633..17673 
                     /label="T-DNA (12887-12847)" 
     T-DNA           17674..17736 
                     /label="T-DNA like (12979-12915)" 
     CDS             complement(<17738..>17773) 
                     /label="MamRGA2 ORF fragment (12303-12268)" 
     CDS             complement(<17774..>20815) 
                     /label="MamRGA2 ORF fragment (12321-9279)" 
     Random DNA      <20816..>20821 
                     /label="DNA filler" 
     CDS             20822..23493 
                     /label="MamRGA2 ORF fragment (9739-12410)" 
     3'UTR           23513..23814 
                     /label="Nos 3'UTR" 
     Junction        24065 
                     /label="pSAN3 RB position 12982 (RB end junction)" 
     T-DNA           24066..24080 
                     /label="T-DNA (12941-12927)" 
     Random DNA      24081..24087 
                     /label="DNA filler" 
     T-DNA           24088..24115 
                     /label="T-DNA (12905-12878)" 
     promoter        <24116..>24257 
                     /label="CaMV35S promoter fragment (8067-7926)" 
     Random DNA      24258..24261 
                     /label="DNA filler" 
     Border_repeat   24262..24286 
                     /label="LB T-DNA repeat-like (6321-6346)" 
     3'UTR           complement(24353..24556) 
                     /label="CaMV35S 3'UTR" 
     CDS             complement(24594..25391) 
                     /label="NPTII ORF" 
     Promoter        complement(25422..26229) 
                     /label="CaMV35S promoter" 
     Promoter        26462..26645 
                     /label="Nos promoter" 
     CDS             26652..30350 
                     /label="MamRGA2 ORF" 
     3'UTR           30370..30671 
                     /label="Nos 3'UTR" 
     Junction        30867 
                     /label="pSAN3 RB position 12927 (RB end junction)" 
     Random DNA      30868..30878 
                     /label="DNA filler" 
     T-DNA           30879..30898 
                     /label=" T-DNA (8380-8400)" 
     Random DNA      30899..30958 
                     /label="DNA filler" 
     T-DNA           30959..30975 
                     /label="T-DNA (8380-8396)" 
     T-DNA           30976..30993 
                     /label="T-DNA (12953-12972)" 
     Random DNA      30994..31026 
                     /label="DNA filler" 
     CDS             complement(<31027..>31060) 
                     /codon_start=3 
                     /label="MamRGA2 ORF fragment (9314-9277)" 
     Genome          <31061..>34636 
                     /label="Cavendish-Chr06-5' flanking region" 
     Junction        31061 



                     /label="DHP-Chr06 position 35,127,965" 
     Gene            complement(33370..34636) 
                     /label="Macma4_06_g29410.1 (Protein kinase 
                     domain-containing protein)" 
ORIGIN       
        1 gatgagaccc cgtcgtcagt aagctttatg ggttgcaatc gagtcaatat cacgctttag 
       61 aacgaggaag agattagggc tgcaaactca aagtagttaa ctactgacag ccggtattaa 
      121 aacaacagta acatgcacag attgaaaaga aaatatggtt tcttatttgt tgttgttgtt 
      181 gaaaagttcc tccatgcatt tagttttcct aaatcttata gtcgcagtga gatatttgac 
      241 atttatacat gggaaaagat gaagctgata catacaatga gaactacatc caaatcgagc 
      301 gctcaatcta ttgactcgtc aaataccatt gtcaacacta atcattatct gcaataacta 
      361 ttatggagga aaacctaatg taatttagat cttcgatatg gatcatcgga tgctgataaa 
      421 acattatttt ttctctcttt ttttattttt ttctttgtgc tttaatataa gaaaagtaca 
      481 tttcaccctt agaaataaac aattgttatt tttctcttta tatttaaata ccataatgac 
      541 ccaaacttca aaattatcat caaccctaat aagacaaaga aatataagga agcaagagtc 
      601 gaggaagaga ttagagcaca gataaaaccc tccctcacag tcgaagaggc accaaaagga 
      661 cccctcacct catgccgcga gatagttgtc ctcactagaa tccacctcga aacaacgcga 
      721 gatctttatc gcaccattaa acctatacca ataacaattg gattcgggcc catcctcaac 
      781 aagctaaagt ctctaaagcc catgaggttg catgagtctt gaggcccaaa gaacccttca 
      841 ccaggtgaga aaagccctgc tacaattagg gctaataggc acggaacttg ccatgactaa 
      901 cacaccccat taaaaccaag tgtcatgtgc ctcgtccagg tgatgaccga aagccgccac 
      961 aatagattaa tactcctgct acgacgatcg agccaaaacc tgctatgatg aaagtcacca 
     1021 cgacagatca atactcccac aacagcgatc aagccaaggc ccgccatagc tgagcatcaa 
     1081 aatcaacgcc ccctcttttg ggagcaatag aaggagagct agtcgtctgc cttcttgaag 
     1141 cgaaaggggg ggacggtgat aaataaagaa gaaacaacct ccttaagtcg gcgagcaaaa 
     1201 gggggtaaaa aacaaaagtg ggaggtcaaa aacaaaacag agaagaaaac ctccttaagc 
     1261 gaaagtggga ggtaaaaaat tagagaagaa atgaactccc ggagcggaag gggaagacca 
     1321 gagaaaaaca aatctgccat ggtggaaact tgctatggcg aagctgcaaa tctcgctatg 
     1381 atagtcaatc caagactcgc tacaatagaa gccatcatgg tggaatgagg caactataaa 
     1441 acatgcccaa cgggaaaata agatattgca catctcagat aattgggttg agaaagccaa 
     1501 ctcacactgt cattagccac gaagtccctg gcataagtta gccacaagac ttggctacca 
     1561 actcgatggc taagcacaat gacgaaaggt gctcgaaacg cgtgaattgt gaagctcgat 
     1621 aaaaccaaca acaaactaaa taatataaaa caaaaatatt agattttcat taaaaaaaat 
     1681 aagatttcat catcgtacga agattggtgc gaaaaaaact ataaaactaa aaaaccacac 
     1741 gtgttaaggg atatgtgtta tctagggata tcgtatattc ctgaaatcct atagatttgt 
     1801 gggagaggat gaaggagatc aactgtcctc ctctctagta gtaatccaca tagcaggggc 
     1861 tgcgaagatg ctcctcaaat cgctatacaa atctcctctt tgcatgcacc acacaatcaa 
     1921 gaaggggttg actcttctta ttgtgcacac accataaata gaggctgtta gctgaggaga 
     1981 agagagggtg agaagaatag gaggtggcag ctaaaaagga tctagcctat accctttggt 
     2041 ttcctcatat ttataaagac cctctatcaa cttagcccta atggatcttg ctttattgga 
     2101 tattagatct tcatccaact acccaagcct cttatattag tggatctcta cccaataatt 
     2161 tcttactagc tcttattgga tctcatctat aggatctaat aattcaaatg cttattggac 
     2221 atccaataag ataggagctt ttgcagatat ctcatatctg atcctatact catcgcaaca 
     2281 ccaaccatat gtgtgtgacc ctttatgcct aatatcgagc tagtcatgag tcatatatgt 
     2341 cagaactcct tctgacttag tgaattatta tctctataat atttcactcg actcatcgac 
     2401 tacggatgta atatgtcact acgctatcca ttaaacctat ctgtttgcaa ttactatgta 
     2461 catatagtcc cttatccatc taatatccca gagatcacat tcagggtatg gtgttatcag 
     2521 gcttatataa tttctactcg agtctcgtct taaccggatt ctcccataga atttttctct 
     2581 caatccaaat gaccctagct agggatttgc gtaaacaagg gcacatggga tattcctctc 
     2641 ataacaccga gagcggatga tcctctatcg acactcaata gctctcgtaa gtttagctac 
     2701 tactcccgat aaccggttgt gctagatctg gaacttccaa acctataaat ctggtatcaa 
     2761 agagtaaagt actcatacat gatatcattg ttgtctcaag tctaaagacc agatacacta 
     2821 ttaggatgac ggaatcgtta tttaacaatg aggtatcatc aaccatccag cgttccataa 
     2881 gcaaatcaat aagtgaactc attcttcaat gagcacatac actgtatccc tagtgtcccc 
     2941 acacgaacag ctatgagatt agtcatctct atcatataga tgagtataaa gtacactagt 
     3001 atatcttgtt atctcgatgt tcctctcaaa taacatatga ccgagattat ttatgatctg 
     3061 tatttaaaga cgaattagtc ttattattat gattttatca tgattcgatt ctcattatac 
     3121 agatccatga atatcataat acatgataca tgtccttaat aatcacattg attcctatga 
     3181 ctttattgtt tgttcatata gtggagggag ctggagggtg ccaatattat ccatatcata 
     3241 ttcaaatgga gcgctcaatc cattgactca taaaatacca ttgttaacac caatcattat 
     3301 ctgcattaac tattatggag gaaaatataa tgggattcaa atcttcgata tggaccatct 
     3361 gattctgata aaaaaaaaaa ttctctctct tatttttttt ctttgtgcct taatataaga 
     3421 aaagtacatt tcactcttag aaataagcaa ctattatttt tctctttata tttaaatatc 



     3481 ataatgacct aatccaaaat tatatatagt ttcttgaaaa aaatttattt ttattttttt 
     3541 ctcaaaatgt gccttctttt tttttcttaa atggtactct atttgaataa taccaaaaat 
     3601 aatcctcact aaccctaata agatgaagaa acgcaagaaa gcaagagtca gggaagaggt 
     3661 tagggcacat ataaagctct ctctcaattg tcctcttgtt gggaagagtc agggaagagg 
     3721 tgccaaaatg acccctcacc tcttgttggg agacaattgt cctcacccga atctgcctca 
     3781 ggataacgta agatcactac cgcactacca aaactatacc aacggcaatg agattcgggc 
     3841 ccatccttaa tgagttggtc tctatagccc attgcatgag ccccaaggcc taagcaaatc 
     3901 ttcgccaagc gggaaaagcc ccactgtaat tagggcgaac aagcatagag cctactatga 
     3961 ctaacacacc ccatcaaaac caagtgcccc atgcctcggc taggtgatga ctaaaagcca 
     4021 ccacagcata tcaatactcc tgctatggta gtcaagtcaa gacaaaacca ataaaaccag 
     4081 atgatgtgac aggaaaccca tttaagagcc taaaacatgc ctttcaagga gggacaaaca 
     4141 atggggaaag caatagcata tgtattccat gattgattca cctagtcatg gaccgccact 
     4201 tgaaatcgag aattagattt tggtttaaac agcaatggcc tagacaactt aataacacat 
     4261 tgcggtgtaa acaaattgac gcttagacaa cttaataaca cattgcggac gtttttaatg 
     4321 tactgaatta acgccgaatt aattcggggg atctggattt tagtactgga ttttggtttt 
     4381 aggaattaga aattttattg atagaagtat tttacaaata caaatacata ctaagggttt 
     4441 cttatatgct caacacatga gcgaaaccct ataggaaccc taattccctt atctgggaac 
     4501 tactcacaca ttattatgga gaaactcgag cttgtcgatc gactctagct agaggatcga 
     4561 tccgaacccc agagtcccgc tcagaagaac tcgtcaagaa ggcgatagaa ggcgatgcgc 
     4621 tgcgaatcgg gagcggcgat accgtaaagc acgaggaagc ggtcagccca ttcgccgcca 
     4681 agctcttcag caatatcacg ggtagccaac gctatgtcct gatagcggtc cgccacaccc 
     4741 agccggccac agtcgatgaa tccagaaaag cggccatttt ccaccatgat attcggcaag 
     4801 caggcatcgc catgtgtcac gacgagatcc tcgccgtcgg gcatgcgcgc cttgagcctg 
     4861 gcgaacagtt cggctggcgc gagcccctga tgctcttcgt ccagatcatc ctgatcgaca 
     4921 agaccggctt ccatccgagt acgtgctcgc tcgatgcgat gtttcgcttg gtggtcgaat 
     4981 gggcaggtag ccggatcaag cgtatgcagc cgccgcattg catcagccat gatggatact 
     5041 ttctcggcag gagcaaggtg agatgacagg agatcctgcc ccggcacttc gcccaatagc 
     5101 agccagtccc ttcccgcttc agtgacaacg tcgagcacag ctgcgcaagg aacgcccgtc 
     5161 gtggccagcc acgatagccg cgctgcctcg tcctggagtt cattcagggc accggacagg 
     5221 tcggtcttga caaaaagaac cgggcgcccc tgcgctgaca gccgaaacac ggcggcatca 
     5281 gagcagccga ttgtctgttg tgcccagtca tagccgaata gcctctccac ccaagcggcc 
     5341 ggagaacctg cgtgcaatcc atcttgttca atccccatgg tcgatcgaca gatctgcgaa 
     5401 agctcgagag agatagattt gtagagagag actggtgatt tcagcgtgtc ctctccaaat 
     5461 gaaatgaact tccttatata gaggaagggt cttgcgaagg atagtgggat tgtgcgtcat 
     5521 cccttacgtc agtggagata tcacatcaat ccacttgctt tgaagacgtg gttggaacgt 
     5581 cttctttttc cacgatgctc ctcgtgggtg ggggtccatc tttgggacca ctgtcggcag 
     5641 aggcatcttg aacgatagcc tttcctttat cgcaatgatg gcatttgtag gtgccacctt 
     5701 ccttttctac tgtccttttg atgaagtgac agatagctgg gcaatggaat ccgaggaggt 
     5761 ttcccgatat taccctttgt tgaaaagtct caatagccct ttggtcttct gagactgtat 
     5821 ctttgatatt cttggagtag acgagagtgt cgtgctccac catgttcaca tcaatccact 
     5881 tgctttgaag acgtggttgg aacgtcttct ttttccacga tgctcctcgt gggtgggggt 
     5941 ccatctttgg gaccactgtc ggcagaggca tcttgaacga tagcctttcc tttatcgcaa 
     6001 tgatggcatt tgtaggtgcc accttccttt tctactgtcc ttttgatgaa gtgacagata 
     6061 gctgggcaat ggaatccgag gaggtttccc gatattaccc tttgttgaaa agtctcaata 
     6121 gccctttggt cttctgagac tgtatctttg atattcttgg agtagacgag agtgtcgtgc 
     6181 tccaccatgt tggcaagctg ctctagccaa tacgcaaacc gcctctcccc gcgcgttggc 
     6241 cgattcatta atgcagctgg cacgacaggt ttcccgactg gaaagcgggc agtgagcgca 
     6301 acgcaattaa tgtgagttag ctcactcatt aggcacccca ggctttacac tttatgcttc 
     6361 cggctcgtat gttgtgtgga attgtgagcg gataacaatt tcacacagga aacagctatg 
     6421 acatgattac gaattcgagc tcggtaccgg gtttctggag tttaatgagc taagcacata 
     6481 cgtcagaaac cattattgcg cgttcaaaag tcgcctaagg tcactatcag ctagcaaata 
     6541 tttcttgtca aaaatgctcc actgacgttc cataaattcc cctcggtatc caattagagt 
     6601 ctcatattca ctctcaatcc aaataatctg caggatccat ggctggtgtc acatcacagg 
     6661 cagcggcggt gttctccctg gtgaatgaaa tctttaaccg gtccatcaat ttgatcgtcg 
     6721 cggaactccg gttgcagttg aatgcgagag ccgagctgaa caatctgcag agaacactat 
     6781 tgaggactca ctctctgctc gaggaggcaa aggcgaggcg gatgactgac aagtctctcg 
     6841 tgctgtggct gatggagctc aaggaatggg cctacgacgc cgacgacatc ctcgacgagt 
     6901 acgaggccgc agcaatccga ctgaaggtaa cacgctcgac cttcaaacgt cttatcgatc 
     6961 atgtgattat aaatgttcca ttagcgcaca aagtagcaga catcaggaaa aggttgaacg 
     7021 gggtcactct tgagagggag ctaaatctgg gtgcgctgga agggtcgcag ccgcttgatt 
     7081 ccacgaaaag aggtgtgacc acttctcttc tgactgaatc ttgtattgtc gggcgagctc 
     7141 aagataagga gaatttgatt cggttgctgt tggagcccag cgatggggcg gttcctgttg 
     7201 ttcctatagt tggattagga ggggcaggga agacgactct gtctcagctt atctttaatg 



     7261 acaagagagt ggaggagcat ttcccattga gaatgtgggt gtgtgtgtct gacgattttg 
     7321 atgtgaagag aattactaga gagatcacag agtacgccac caacggaagg ttcatggatc 
     7381 tcaccaactt gaatatgctt caagttaatc tgaaagagga gataaggggg acgacatttt 
     7441 tgcttgtgct ggatgatgtg tggaacgaag accccgtgaa gtgggaaagc ctgttagccc 
     7501 cattagatgc cggaggacgg ggaagcgtgg tcattgtgac gacacagagc aaaaaggtcg 
     7561 ccgatgtcac cggcacgatg gagccatacg ttctcgagga gttaacggag gatgacagtt 
     7621 ggtcactcat cgagagtcac tccttcaggg aggcgagctg ctctagtaca aatcctagaa 
     7681 tggaagagat cgggaggaag atagccaaga agatcagtgg cctaccttac ggagcaacag 
     7741 caatggggag atatctaaga tctaagcacg gagaaagcag ctggagagaa gtcttggaaa 
     7801 ctgagacttg ggagatgcca ccggctgcaa gtgatgtgtt atccgctcta aggagaagtt 
     7861 acgacaatct accccctcag ctgaagctct gttttgcctt ctgtgctctg tttacaaagg 
     7921 gctacaggtt tcgaaaggat acactgatcc acatgtggat agctcaaaat ttgattcaat 
     7981 caacagagtc gaaaagatcg gaggacatgg cagaagaatg ctttgatgat ttggtgtgca 
     8041 gattcttctt tcggtactcc tggggcaact atgtgatgaa tgactcagtc catgacctcg 
     8101 ctcgatgggt ttcattggat gaatattttc gagcagatga agactcacca ttgcatattt 
     8161 caaagccaat tcgtcatttg tcatggtgca gtgaaagaat aaccaatgtt cttgaggata 
     8221 ataacactgg tggagatgct gtcaatccgc tcagcagttt gcgcactctc cttttcttag 
     8281 gccaatctga gttccggtcg tatcatcttc ttgatagaat gttcaggatg ttgagccgaa 
     8341 tccgtgtttt ggatttcagc aactgcgtca taagaaattt gccttcttcg gttggaaatc 
     8401 tgaaacatct gcgttacctg ggcctgtcta atacgagaat tcaaaggttg ccggagtctg 
     8461 taacacgtct ttgcctcctt cagacattgc tactagaggg ctgtgaactg tgcaggttac 
     8521 caagaagcat gagcaggctc gtcaaactga ggcagctcaa agcaaatcca gatgtaattg 
     8581 ccgacatagc caaagtcggg agattgatcg aacttcaaga gctgaaagcc tataatgttg 
     8641 acaagaaaaa aggacatggg attgcagagc taagtgcaat gaatcagctt cacggtgatc 
     8701 tttccattag aaaccttcaa aatgtagaga aaacgcgaga gtctcggaag gcgaggttgg 
     8761 acgagaaaca gaagcttaag ctcttggatc tgcgatgggc tgacggtagg ggtgccggag 
     8821 aatgtgatcg tgacaggaaa gttcttaaag gcctccgacc acatccaaac ctgagagaat 
     8881 tgagtatcaa atactacgga ggcacttcat ctccgagttg gatgacggat cagtatctgc 
     8941 ccaacatgga aacgattcgc ctgcgtagct gcgcaaggtt gacggaactc ccatgtctcg 
     9001 gtcagctgca tatccttaga catttgcaca tcgatgggat gtcccaagtg agacaaatta 
     9061 atctgcaatt ttatggcacc ggagaagttt caggttttcc attgctggag ctcctgaaca 
     9121 tacgtcgcat gcccagtctg gaggaatggt cggaaccacg gagaaactgt tgctacttcc 
     9181 ctcgcctcca taaactgctg atcgaggatt gtcccaggct caggaatctg ccctccctcc 
     9241 caccaacact ggaagaacta aggatatcaa gaacaggact agttgatctt ccaggattcc 
     9301 atggaaacgg tgatgtgacg acgaatgttt ccctttcttc tttgcatgtt tcggagtgtc 
     9361 gagaactgag atccctaagc gaaggattgt tgcagcacaa cctcgtcgcc ctcaagacag 
     9421 cggcatttac cgattgtgat tctcttgagt ttttgccggc ggaaggattc agaacagcca 
     9481 tttcacttga atcattgata atgactaatt gtccactgcc ttgcagtttt cttttgcctt 
     9541 cctctctcga gcatctaaag ttgcagccat gcctctatcc aaacaacaat gaggattcac 
     9601 tgtcaacatg cttcgagaac ctcacatctc tttccttctt ggacatcaaa gattgtccaa 
     9661 atctgtcatc atttccaccg ggtcctctat gtcagctatc agcactccaa catttgtccc 
     9721 tcgtcaattg ccagaggcta caatctattg gcttccaggc actcacctcc ctcgaaagct 
     9781 tgacaattca gaactgccct cgcctcacca tgtcacacag tttggttgag gtgaataact 
     9841 cttccgatac agggctcgcg tttaatatca ctcgatggat gcgcagacga acaggtgacg 
     9901 acggcttgat gctcagacac cgagcacaaa atgattcatt tttcggggga cttctgcaac 
     9961 acctcacctt cctccagttt ctaaagatct gccagtgtcc acaactcgta accttcaccg 
    10021 gcgaagagga agagaagtgg agaaacctta cttctcttca aattctgcac atcgttgatt 
    10081 gtccaaacct ggaggtactg cctgcaaact tgcaaagcct ctgctccctc agcaccttgt 
    10141 acatcgtcag atgcccaaga atccatgcgt ttcctcccgg aggtgtcagc atgtccctgg 
    10201 cacatttggt catccatgaa tgccctcagc tgtgtcagcg atgtgatcca ccgggaggtg 
    10261 atgattggcc cttaatagct aatgtaccaa gaatatgtct tggaaggact catccatgtc 
    10321 gctgtagcac cacctgaatc gaattcccgc ggccgcccgg ctgcagatcg ttcaaacatt 
    10381 tggcaataaa gtttcttaag attgaatcct gttgccggtc ttgcgatgat tatcatataa 
    10441 tttctgttga attacgttaa gcatgtaata attaacatgt aatgcatgac gttatttatg 
    10501 agatgggttt ttatgattag agtcccgcaa ttatacattt aatacgcgat agaaaacaaa 
    10561 atatagcgcg caaactagga taaattatcg cgcgcggtgt catctatgtt actagatccg 
    10621 atgataagct gtcaaacatg agaattctta tcgataccgt cgacctgcag gcatgcaagc 
    10681 ttggcactgg ccgtcgtttt acaacgtcgt gactgggaaa accctggcgt tacccaactt 
    10741 aatcgccttg cagcacatcc ccctttcgcc agctggcgta atagcgaaga ggcccgcacc 
    10801 gatcgccctt cccaacagtt gcgcagcctg aatggcgaat gctagagcag cttgagcttg 
    10861 gatcagattg tcgtttcccg ccttcagttt aaactatcag tgttgaaatt ttcctaatgt 
    10921 ggtgtaaaca ctgatagttt aaactgatag tttaaactga aggcgggaaa cgacaatctg 
    10981 atccaagctc aagctgctct agcattcgcc attcaggctg cgcaactgtt gggaagggcg 



    11041 atcggtgcgg gcctcttcgc tattacgcca gctggcgaaa gggggatgtg ctgcaaggcg 
    11101 attaagttgg gtaacgccag ggttttccca gtcacgacgt tgtaaaacga cggccagtgc 
    11161 caagcttgca tgcctgcagg tcgacggtat cgataagaat tctcatgttt gacagcttat 
    11221 catcggatct agtaacatag atgacaccgc gcgcgataat ttatcctagt ttgcgcgcta 
    11281 tattttgttt tctatcgcgt attaaatgta taattgcggg actctaatca taaaaaccca 
    11341 tctcataaat aacgtcatgc attacatgtt aattattaca tgcttaacgt aattcaacag 
    11401 aaattatatg ataatcatcg caagaccggc aacaggattc aatcttaaga aactttattg 
    11461 ccaaatgttt gaacgatctg cagccgggcg gccgcgggaa ttcgattcag gtggtgctac 
    11521 agcgacatgg atgagtcctt ccaagacata ttcttggtac attagctatt aagggccaat 
    11581 catcacctcc cggtggatca catcgctgac acagctgagg gcattcatgg atgaccaaat 
    11641 gtgccaggga catgctgaca cctccgggag gaaacgcatg gattcttggg catctgacga 
    11701 tgtacaaggt gctgagggag cagaggcttt gcaagtttgc aggcagtacc tccaggtttg 
    11761 gacaatcaac gatgtgcaga atttgaagag aagtaaggtt tctccacttc tcttcctctt 
    11821 cgccggtgaa ggttacgagt tgtggacact ggcagatctt tagaaactgg aggaaggtga 
    11881 ggtgttgcag aagtcccccg aaaaatgaat cattttgtgc tcggtgtctg agcatcaagc 
    11941 cgtcgtcacc tgttcgtctg cgcatccatc gagtgatatt aaacgcgagc cctgtatcgg 
    12001 aagagttatt cacctcaacc aaactgtgtg acatggtgag gcgagggcag ttctgaattg 
    12061 tcaagctttc gagggaggtg agtgcctgga agccaataga ttgtagcctc tggcaattga 
    12121 cgagggacaa atgttggagt gctgatagct gacatagagg acccggtgga aatgatgaca 
    12181 gatttggaca atctttgatg tccaagaagg aaagagatgt gaggttctcg aagcatgttg 
    12241 acagtgaatc ctcattgttg tttggataga ggcatggctg caactttaga tgctcgagag 
    12301 aggaaggcaa aagaaaactg caaggcagtg gacaattagt cattatcaat gattcaagtg 
    12361 aaatggctgt tctgaatcct tccgccggca aaaactcaag agaatcacaa tcggtaaatg 
    12421 ccgctgtctt gagggcgacg aggttgtgct gcaacaatcc ttcgcttagg gatctcagtt 
    12481 ctcgacactc cgaaacatgc aaagaagaaa gggaaacatt cgtcgtcaca tcaccgtttc 
    12541 catggaatcc tggaagatca actagtcctg ttcttgatat ccttagttct tccagtgttg 
    12601 gtgggaggga gggcagattc ctgagcctgg gacaatcctc gatcagcagt ttatggaggc 
    12661 gagggaagta gcaacagttt ctccgtggtt ccgaccattc ctccagactg ggcatgcgac 
    12721 gtatgttcag gagctccagc aatggaaaac ctgaaacttc tccggtgcca taaaattgca 
    12781 gattaatttg tctcacttgg gacatcccat cgatgtgcaa atgtctaagg atatgcagct 
    12841 gaccgagaca tgggagttcc gtcaaccttg cgcagctacg caggcgaatc gtttccatgt 
    12901 tgggcagata ctgatccgtc atccaactcg gagatgaagt gcctccgtag tatttgatac 
    12961 tcaattctct caggtttgga tgtggtcgga ggcctttaag aactttcctg tcacgatcac 
    13021 attctccggc acccctaccg tcagcccatc gcagatccaa gagcttaagc ttctgtttct 
    13081 cgtccaacct cgccttccga gactctcgcg ttttctctac attttgaagg tttctaatgg 
    13141 aaagatcacc gtgaagctga ttcattgcac ttagctctgc aatcccatgt ccttttttct 
    13201 tgtcaacatt ataggctttc agctcttgaa gttcgatcaa tctcccgact ttggctatgt 
    13261 cggcaattac atctggattt gctttgagct gcctcagttt gacgagcctg ctcatgcttc 
    13321 ttggtaacct gcacagttca cagccctcta gtagcaatgt ctgaaggagg caaagacgtg 
    13381 ttacagactc cggcaacctt tgaattctcg tattagacag gcccaggtaa cgcagatgtt 
    13441 tcagatttcc aaccgaagaa ggcaaatttc ttatgacgca gttgctgaaa tccaaaacac 
    13501 ggattcggct caacatcctg aacattctat caagaagatg atacgaccgg aactcagatt 
    13561 ggcctaagaa aaggagagtg cgcaaactgc tgagcggatt gacagcatct ccaccagtgt 
    13621 tattatcctc aagaacattg gttattcttt cactgcacca tgacaaatga cgaattggct 
    13681 ttgaaatatg caatggtgag tcttcatctg ctcgaaaata ttcatccaat gaaacccatc 
    13741 gagcgaggtc atggactgag tcattcatca catagttgcc ccaggagtac cgaaagaaga 
    13801 atctgcacac caaatcatca aagcattctt ctgccatgtc ctccgatctt ttcgactctg 
    13861 ttgattgaat caaattttga gctatccaca tgtggatcag tgtatccttt cgaaacctgt 
    13921 agccctttgt aaacagagca cagaaggcaa aacagagctt cagctgaggg ggtagattgt 
    13981 cgtaacttct ccttagagcg gataacacat cacttgcagc cggtggcatc tcccaagtct 
    14041 cagtttccaa gacttctctc cagctgcttt ctccgtgctt agatcttaga tatctcccca 
    14101 ttgctgttgc tccgtaaggt aggccactga tcttcttggc tatcttcctc ccgatctctt 
    14161 ccattctagg atttgtacta gagcagctcg cctccctgaa ggagtgactc tcgatgagtg 
    14221 accaactgtc atcctccgtt aactcctcga gaacgtatgg ctccatcgtg ccggtgacat 
    14281 cggcgacctt tttgctctgt gtcgtcacaa tgaccacgct tccccgtcct ccggcatcta 
    14341 atggggctaa caggctttcc cacttcacgg ggtcttcgtt ccacacatca tccagcacaa 
    14401 gcaaaaatgt cgtccccctt atctcctctt tcagattaac ttgaagcata ttcaagttgg 
    14461 tgagatccat gaaccttccg ttggtggcgt actctgtgat ctctctagta attctcttca 
    14521 catcaaaatc gtcagacaca cacacccaca ttctcaatgg gaaatgctcc tccactctct 
    14581 tgtcattaaa gataagctga gacagagtcg tcttccctgc ccctcctaat ccaactatag 
    14641 gaacaacagg aaccgcccca tcgctgggct ccaacagcaa ccgaatcaaa ttctccttat 
    14701 cttgagctcg cccgacaata caagattcag tcagaagaga agtggtcaca cctcttttcg 
    14761 tggaatcaag cggctgcgac ccttccagcg cacccagatt tagctccctc tcaagagtga 



    14821 ccccgttcaa ccttttcctg atgtctgcta ctttgtgcgc taatggaaca tttataatca 
    14881 catgatcgat aagacgtttg aaggtcgagc gtgttacctt cagtcggatt gctgcggcct 
    14941 cgtactcgtc gaggatgtcg tcggcgtcgt aggcccattc cttgagctcc atcagccaca 
    15001 gcacgagaga cttgtcagtc atccgcctcg cctttgcctc ctcgagcaga gagtgagtcc 
    15061 tcaatagtgt tctctgcaga ttgttcagct cggctctcgc attcaactgc aaccggagtt 
    15121 ccgcgacgat caaattgatg gaccggttaa agatttcatt caccagggag aacaccgccg 
    15181 ctgcctgtga tgtgacacca gccatggatc ctgcagatta tttggattga gagtgaatat 
    15241 gagactctaa ttggataccg aggggaattt atggaacgtc agtggagcat ttttgacaag 
    15301 aaatatttgc tagctgatag tgaccttagg cgacttttga acgcgcaata atggtttctg 
    15361 acgtatgtgc ttagctcatt aaactccaga aacccggtac cgagctcgaa ttcgtaatca 
    15421 tgtcatagct gtttcctgtg tgaaattgtt atccgctcac aattccacac aacatacgag 
    15481 ccggaagcat aaagtgtaaa gcctggggtg cctaatgagt gagctaactc acattaattg 
    15541 cgttgcgctc actgcccgct ttccagtcgg gaaacctgtc gtgccagctg cattaatgaa 
    15601 tcggccaacg cgcggggaga ggcggtttgc gtattggcta gagcagcttg ccaacatggt 
    15661 ggagcacgac actctcgtct actccaagaa tatcaaagat acagtctcag aagaccaaag 
    15721 ggctattgag acttttcaac aaagggtaat atcgggaaac ctcctcggat tccattgccc 
    15781 agctatctgt cacttcatca aaaggacagt agaaaaggaa ggtggcacct acaaatgcca 
    15841 tcattgcgat aaaggaaagg ctatcgttca agatgcctct gccgacagtg gtcccaaaga 
    15901 tggaccccca cccacgagga gcatcgtgga aaaagaagac gttccaacca cgtcttcaaa 
    15961 gcaagtggat tgatgtgaac atggtggagc acgacactct cgtctactcc aagaatatca 
    16021 aagatacagt ctcagaagac caaagggcta ttgagacttt tcaacaaagg gtaatatcgg 
    16081 gaaacctcct cggattccat tgcccagcta tctgtcactt catcaaaagg acagtagaaa 
    16141 aggaaggtgg cacctacaaa tgccatcatt gcgataaagg aaaggctatc gttcaagatg 
    16201 cctctgccga cagtggtccc aaagatggac ccccacccac gaggagcatc gtggaaaaag 
    16261 aagacgttcc aaccacgtct tcaaagcaag tggattgatg tgatatctcc actgacgtaa 
    16321 gggatgacgc acaatcccac tatccttcgc aagacccttc ctctatataa ggaagttcat 
    16381 ttcatttgga gaggacacgc tgaaatcacc agtctctctc tacaaatcta tctctctcga 
    16441 gctttcgcag atctgtcgat cgaccatggg gattgaacaa gatggattgc acgcaggttc 
    16501 tccggccgct tgggtggaga ggctattcgg ctatgactgg gcacaacaga caatcggctg 
    16561 ctctgatgcc gccgtgtttc ggctgtcagc gcaggggcgc ccggttcttt ttgtcaagac 
    16621 cgacctgtcc ggtgccctga atgaactcca ggacgaggca gcgcggctat cgtggctggc 
    16681 cacgacgggc gttccttgcg cagctgtgct cgacgttgtc actgaagcgg gaagggactg 
    16741 gctgctattg ggcgaagtgc cggggcagga tctcctgtca tctcaccttg ctcctgccga 
    16801 gaaagtatcc atcatggctg atgcaatgcg gcggctgcat acgcttgatc cggctacctg 
    16861 cccattcgac caccaagcga aacatcgcat cgagcgagca cgtactcgga tggaagccgg 
    16921 tcttgtcgat caggatgatc tggacgaaga gcatcagggg ctcgcgccag ccgaactgtt 
    16981 cgccaggctc aaggcgcgca tgcccgacgg cgaggatctc gtcgtgacac atggcgatgc 
    17041 ctgcttgccg aatatcatgg tggaaaatgg ccgcttttct ggattcatcg actgtggccg 
    17101 gctgggtgtg gcggaccgct atcaggacat agcgttggct acccgtgata ttgctgaaga 
    17161 gcttggcggc gaatgggctg accgcttcct cgtgctttac ggtatcgccg ctcccgattc 
    17221 gcagcgcatc gccttctatc gccttcttga cgagttcttc tgagcgggac tctggggttc 
    17281 ggatcgatcc tctagctaga gtcgatcgac aagctcgagt ttctccataa taatgtgtga 
    17341 gtagttccca gataagggaa ttagggttcc tatagggttt cgctcatgtg ttgagcatat 
    17401 aagaaaccct tagtatgtat ttgtatttgt aaaatacttc tatcaataaa atttctaatt 
    17461 cctaaaacca aaatccagta ctaaaatcca gatcccccga attaattcgg cgttaattca 
    17521 gtacattaaa aacgtccgca atgtgttatt aagttgtcta agcgtcaatt tgtttacacc 
    17581 acaatatatc ctgaaggcgg gaaacgaatt gtgaaggcgg gattgtgagc ggtgggaagg 
    17641 gcgatcggtg cgggcctctt cgctattacg ccaatcactg atagtttaaa ctgaaggcgg 
    17701 gaaacgacaa tctgatccaa gctcaagctg ctctagggct gagggcattc atggatgacc 
    17761 aaatgtgcca gggacatgct gacacagctg agggcattca tggatgacca aatgtgccag 
    17821 ggacatgctg acacctccgg gaggaaacgc atggattctt gggcatctga cgatgtacaa 
    17881 ggtgctgagg gagcagaggc tttgcaagtt tgcaggcagt acctccaggt ttggacaatc 
    17941 aacgatgtgc agaatttgaa gagaagtaag gtttctccac ttctcttcct cttcgccggt 
    18001 gaaggttacg agttgtggac actggcagat ctttagaaac tggaggaagg tgaggtgttg 
    18061 cagaagtccc ccgaaaaatg aatcattttg tgctcggtgt ctgagcatca agccgtcgtc 
    18121 acctgttcgt ctgcgcatcc atcgagtgat attaaacgcg agccctgtat cggaagagtt 
    18181 attcacctca accaaactgt gtgacatggt gaggcgaggg cagttctgaa ttgtcaagct 
    18241 ttcgagggag gtgagtgcct ggaagccaat agattgtagc ctctggcaat tgacgaggga 
    18301 caaatgttgg agtgctgata gctgacatag aggacccggt ggaaatgatg acagatttgg 
    18361 acaatctttg atgtccaaga aggaaagaga tgtgaggttc tcgaagcatg ttgacagtga 
    18421 atcctcattg ttgtttggat agaggcatgg ctgcaacttt agatgctcga gagaggaagg 
    18481 caaaagaaaa ctgcaaggca gtggacaatt agtcattatc aatgattcaa gtgaaatggc 
    18541 tgttctgaat ccttccgccg gcaaaaactc aagagaatca caatcggtaa atgccgctgt 



    18601 cttgagggcg acgaggttgt gctgcaacaa tccttcgctt agggatctca gttctcgaca 
    18661 ctccgaaaca tgcaaagaag aaagggaaac attcgtcgtc acatcaccgt ttccatggaa 
    18721 tcctggaaga tcaactagtc ctgttcttga tatccttagt tcttccagtg ttggtgggag 
    18781 ggagggcaga ttcctgagcc tgggacaatc ctcgatcagc agtttatgga ggcgagggaa 
    18841 gtagcaacag tttctccgtg gttccgacca ttcctccaga ctgggcatgc gacgtatgtt 
    18901 caggagctcc agcaatggaa aacctgaaac ttctccggtg ccataaaatt gcagattaat 
    18961 ttgtctcact tgggacatcc catcgatgtg caaatgtcta aggatatgca gctgaccgag 
    19021 acatgggagt tccgtcaacc ttgcgcagct acgcaggcga atcgtttcca tgttgggcag 
    19081 atactgatcc gtcatccaac tcggagatga agtgcctccg tagtatttga tactcaattc 
    19141 tctcaggttt ggatgtggtc ggaggccttt aagaactttc ctgtcacgat cacattctcc 
    19201 ggcaccccta ccgtcagccc atcgcagatc caagagctta agcttctgtt tctcgtccaa 
    19261 cctcgccttc cgagactctc gcgttttctc tacattttga aggtttctaa tggaaagatc 
    19321 accgtgaagc tgattcattg cacttagctc tgcaatccca tgtccttttt tcttgtcaac 
    19381 attataggct ttcagctctt gaagttcgat caatctcccg actttggcta tgtcggcaat 
    19441 tacatctgga tttgctttga gctgcctcag tttgacgagc ctgctcatgc ttcttggtaa 
    19501 cctgcacagt tcacagccct ctagtagcaa tgtctgaagg aggcaaagac gtgttacaga 
    19561 ctccggcaac ctttgaattc tcgtattaga caggcccagg taacgcagat gtttcagatt 
    19621 tccaaccgaa gaaggcaaat ttcttatgac gcagttgctg aaatccaaaa cacggattcg 
    19681 gctcaacatc ctgaacattc tatcaagaag atgatacgac cggaactcag attggcctaa 
    19741 gaaaaggaga gtgcgcaaac tgctgagcgg attgacagca tctccaccag tgttattatc 
    19801 ctcaagaaca ttggttattc tttcactgca ccatgacaaa tgacgaattg gctttgaaat 
    19861 atgcaatggt gagtcttcat ctgctcgaaa atattcatcc aatgaaaccc atcgagcgag 
    19921 gtcatggact gagtcattca tcacatagtt gccccaggag taccgaaaga agaatctgca 
    19981 caccaaatca tcaaagcatt cttctgccat gtcctccgat cttttcgact ctgttgattg 
    20041 aatcaaattt tgagctatcc acatgtggat cagtgtatcc tttcgaaacc tgtagccctt 
    20101 tgtaaacaga gcacagaagg caaaacagag cttcagctga gggggtagat tgtcgtaact 
    20161 tctccttaga gcggataaca catcacttgc agccggtggc atctcccaag tctcagtttc 
    20221 caagacttct ctccagctgc tttctccgtg cttagatctt agatatctcc ccattgctgt 
    20281 tgctccgtaa ggtaggccac tgatcttctt ggctatcttc ctcccgatct cttccattct 
    20341 aggatttgta ctagagcagc tcgcctccct gaaggagtga ctctcgatga gtgaccaact 
    20401 gtcatcctcc gttaactcct cgagaacgta tggctccatc gtgccggtga catcggcgac 
    20461 ctttttgctc tgtgtcgtca caatgaccac gcttccccgt cctccggcat ctaatggggc 
    20521 taacaggctt tcccacttca cggggtcttc gttccacaca tcatccagca caagcaaaaa 
    20581 tgtcgtcccc cttatctcct ctttcagatt aacttgaagc atattcaagt tggtgagatc 
    20641 catgaacctt ccgttggtgg cgtactctgt gatctctcta gtaattctct tcacatcaaa 
    20701 atcgtcagac acacacaccc acattctcaa tgggaaatgc tcctccactc tcttgtcatt 
    20761 aaagataagc tgagacagag tcgtcttccc tgcccctcct aatccaacta taggaggggc 
    20821 ggtccaaatc ctagaatgga agagatcggg aggaagatag ccaagaagat cagtggccta 
    20881 ccttacggag caacagcaat ggggagatat ctaagatcta agcacggaga aagcagctgg 
    20941 agagaagtct tggaaactga gacttgggag atgccaccgg ctgcaagtga tgtgttatcc 
    21001 gctctaagga gaagttacga caatctaccc cctcagctga agctctgttt tgccttctgt 
    21061 gctctgttta caaagggcta caggtttcga aaggatacac tgatccacat gtggatagct 
    21121 caaaatttga ttcaatcaac agagtcgaaa agatcggagg acatggcaga agaatgcttt 
    21181 gatgatttgg tgtgcagatt cttctttcgg tactcctggg gcaactatgt gatgaatgac 
    21241 tcagtccatg acctcgctcg atgggtttca ttggatgaat attttcgagc agatgaagac 
    21301 tcaccattgc atatttcaaa gccaattcgt catttgtcat ggtgcagtga aagaataacc 
    21361 aatgttcttg aggataataa cactggtgga gatgctgtca atccgctcag cagtttgcgc 
    21421 actctccttt tcttaggcca atctgagttc cggtcgtatc atcttcttga tagaatgttc 
    21481 aggatgttga gccgaatccg tgttttggat ttcagcaact gcgtcataag aaatttgcct 
    21541 tcttcggttg gaaatctgaa acatctgcgt tacctgggcc tgtctaatac gagaattcaa 
    21601 aggttgccgg agtctgtaac acgtctttgc ctccttcaga cattgctact agagggctgt 
    21661 gaactgtgca ggttaccaag aagcatgagc aggctcgtca aactgaggca gctcaaagca 
    21721 aatccagatg taattgccga catagccaaa gtcgggagat tgatcgaact tcaagagctg 
    21781 aaagcctata atgttgacaa gaaaaaagga catgggattg cagagctaag tgcaatgaat 
    21841 cagcttcacg gtgatctttc cattagaaac cttcaaaatg tagagaaaac gcgagagtct 
    21901 cggaaggcga ggttggacga gaaacagaag cttaagctct tggatctgcg atgggctgac 
    21961 ggtaggggtg ccggagaatg tgatcgtgac aggaaagttc ttaaaggcct ccgaccacat 
    22021 ccaaacctga gagaattgag tatcaaatac tacggaggca cttcatctcc gagttggatg 
    22081 acggatcagt atctgcccaa catggaaacg attcgcctgc gtagctgcgc aaggttgacg 
    22141 gaactcccat gtctcggtca gctgcatatc cttagacatt tgcacatcga tgggatgtcc 
    22201 caagtgagac aaattaatct gcaattttat ggcaccggag aagtttcagg ttttccattg 
    22261 ctggagctcc tgaacatacg tcgcatgccc agtctggagg aatggtcgga accacggaga 
    22321 aactgttgct acttccctcg cctccataaa ctgctgatcg aggattgtcc caggctcagg 



    22381 aatctgccct ccctcccacc aacactggaa gaactaagga tatcaagaac aggactagtt 
    22441 gatcttccag gattccatgg aaacggtgat gtgacgacga atgtttccct ttcttctttg 
    22501 catgtttcgg agtgtcgaga actgagatcc ctaagcgaag gattgttgca gcacaacctc 
    22561 gtcgccctca agacagcggc atttaccgat tgtgattctc ttgagttttt gccggcggaa 
    22621 ggattcagaa cagccatttc acttgaatca ttgataatga ctaattgtcc actgccttgc 
    22681 agttttcttt tgccttcctc tctcgagcat ctaaagttgc agccatgcct ctatccaaac 
    22741 aacaatgagg attcactgtc aacatgcttc gagaacctca catctctttc cttcttggac 
    22801 atcaaagatt gtccaaatct gtcatcattt ccaccgggtc ctctatgtca gctatcagca 
    22861 ctccaacatt tgtccctcgt caattgccag aggctacaat ctattggctt ccaggcactc 
    22921 acctccctcg aaagcttgac aattcagaac tgccctcgcc tcaccatgtc acacagtttg 
    22981 gttgaggtga ataactcttc cgatacaggg ctcgcgttta atatcactcg atggatgcgc 
    23041 agacgaacag gtgacgacgg cttgatgctc agacaccgag cacaaaatga ttcatttttc 
    23101 gggggacttc tgcaacacct caccttcctc cagtttctaa agatctgcca gtgtccacaa 
    23161 ctcgtaacct tcaccggcga agaggaagag aagtggagaa accttacttc tcttcaaatt 
    23221 ctgcacatcg ttgattgtcc aaacctggag gtactgcctg caaacttgca aagcctctgc 
    23281 tccctcagca ccttgtacat cgtcagatgc ccaagaatcc atgcgtttcc tcccggaggt 
    23341 gtcagcatgt ccctggcaca tttggtcatc catgaatgcc ctcagctgtg tcagcgatgt 
    23401 gatccaccgg gaggtgatga ttggccctta atagctaatg taccaagaat atgtcttgga 
    23461 aggactcatc catgtcgctg tagcaccacc tgaatcgaat tcccgcggcc gcccggctgc 
    23521 agatcgttca aacatttggc aataaagttt cttaagattg aatcctgttg ccggtcttgc 
    23581 gatgattatc atataatttc tgttgaatta cgttaagcat gtaataatta acatgtaatg 
    23641 catgacgtta tttatgagat gggtttttat gattagagtc ccgcaattat acatttaata 
    23701 cgcgatagaa aacaaaatat agcgcgcaaa ctaggataaa ttatcgcgcg cggtgtcatc 
    23761 tatgttacta gatccgatga taagctgtca aacatgagaa ttcttatcga taccgtcgac 
    23821 ctgcaggcat gcaagcttgg cactggccgt cgttttacaa cgtcgtgact gggaaaaccc 
    23881 tggcgttacc caacttaatc gccttgcagc acatccccct ttcgccagct ggcgtaatag 
    23941 cgaagaggcc cgcaccgatc gcccttccca acagttgcgc agcctgaatg gcgaatgcta 
    24001 gagcagcttg agcttggatc agattgtcgt ttcccgcctt cagtttaaac tatcagtgtt 
    24061 tgacaatctg atccaagctc ttcaggcttc aggctgcgca actgttggga agggctaaag 
    24121 gaaaggctat cgttcaagat gcctctgccg acagtggtcc caaagatgga cccccaccca 
    24181 cgaggagcat cgtggaaaaa gaagacgttc caaccacgtc ttcaaagcaa gtggattgat 
    24241 gtgaacatgc tagagcaact atggaggata tattgtggtg taaacaaatt gacgcttaga 
    24301 caacttaata acacattgcg gacgttttta atgtactgaa ttaacgccga attaattcgg 
    24361 gggatctgga ttttagtact ggattttggt tttaggaatt agaaatttta ttgatagaag 
    24421 tattttacaa atacaaatac atactaaggg tttcttatat gctcaacaca tgagcgaaac 
    24481 cctataggaa ccctaattcc cttatctggg aactactcac acattattat ggagaaactc 
    24541 gagcttgtcg atcgactcta gctagaggat cgatccgaac cccagagtcc cgctcagaag 
    24601 aactcgtcaa gaaggcgata gaaggcgatg cgctgcgaat cgggagcggc gataccgtaa 
    24661 agcacgagga agcggtcagc ccattcgccg ccaagctctt cagcaatatc acgggtagcc 
    24721 aacgctatgt cctgatagcg gtccgccaca cccagccggc cacagtcgat gaatccagaa 
    24781 aagcggccat tttccaccat gatattcggc aagcaggcat cgccatgtgt cacgacgaga 
    24841 tcctcgccgt cgggcatgcg cgccttgagc ctggcgaaca gttcggctgg cgcgagcccc 
    24901 tgatgctctt cgtccagatc atcctgatcg acaagaccgg cttccatccg agtacgtgct 
    24961 cgctcgatgc gatgtttcgc ttggtggtcg aatgggcagg tagccggatc aagcgtatgc 
    25021 agccgccgca ttgcatcagc catgatggat actttctcgg caggagcaag gtgagatgac 
    25081 aggagatcct gccccggcac ttcgcccaat agcagccagt cccttcccgc ttcagtgaca 
    25141 acgtcgagca cagctgcgca aggaacgccc gtcgtggcca gccacgatag ccgcgctgcc 
    25201 tcgtcctgga gttcattcag ggcaccggac aggtcggtct tgacaaaaag aaccgggcgc 
    25261 ccctgcgctg acagccgaaa cacggcggca tcagagcagc cgattgtctg ttgtgcccag 
    25321 tcatagccga atagcctctc cacccaagcg gccggagaac ctgcgtgcaa tccatcttgt 
    25381 tcaatcccca tggtcgatcg acagatctgc gaaagctcga gagagataga tttgtagaga 
    25441 gagactggtg atttcagcgt gtcctctcca aatgaaatga acttccttat atagaggaag 
    25501 ggtcttgcga aggatagtgg gattgtgcgt catcccttac gtcagtggag atatcacatc 
    25561 aatccacttg ctttgaagac gtggttggaa cgtcttcttt ttccacgatg ctcctcgtgg 
    25621 gtgggggtcc atctttggga ccactgtcgg cagaggcatc ttgaacgata gcctttcctt 
    25681 tatcgcaatg atggcatttg taggtgccac cttccttttc tactgtcctt ttgatgaagt 
    25741 gacagatagc tgggcaatgg aatccgagga ggtttcccga tattaccctt tgttgaaaag 
    25801 tctcaatagc cctttggtct tctgagactg tatctttgat attcttggag tagacgagag 
    25861 tgtcgtgctc caccatgttc acatcaatcc acttgctttg aagacgtggt tggaacgtct 
    25921 tctttttcca cgatgctcct cgtgggtggg ggtccatctt tgggaccact gtcggcagag 
    25981 gcatcttgaa cgatagcctt tcctttatcg caatgatggc atttgtaggt gccaccttcc 
    26041 ttttctactg tccttttgat gaagtgacag atagctgggc aatggaatcc gaggaggttt 
    26101 cccgatatta ccctttgttg aaaagtctca atagcccttt ggtcttctga gactgtatct 



    26161 ttgatattct tggagtagac gagagtgtcg tgctccacca tgttggcaag ctgctctagc 
    26221 caatacgcaa accgcctctc cccgcgcgtt ggccgattca ttaatgcagc tggcacgaca 
    26281 ggtttcccga ctggaaagcg ggcagtgagc gcaacgcaat taatgtgagt tagctcactc 
    26341 attaggcacc ccaggcttta cactttatgc ttccggctcg tatgttgtgt ggaattgtga 
    26401 gcggataaca atttcacaca ggaaacagct atgacatgat tacgaattcg agctcggtac 
    26461 cgggtttctg gagtttaatg agctaagcac atacgtcaga aaccattatt gcgcgttcaa 
    26521 aagtcgccta aggtcactat cagctagcaa atatttcttg tcaaaaatgc tccactgacg 
    26581 ttccataaat tcccctcggt atccaattag agtctcatat tcactctcaa tccaaataat 
    26641 ctgcaggatc catggctggt gtcacatcac aggcagcggc ggtgttctcc ctggtgaatg 
    26701 aaatctttaa ccggtccatc aatttgatcg tcgcggaact ccggttgcag ttgaatgcga 
    26761 gagccgagct gaacaatctg cagagaacac tattgaggac tcactctctg ctcgaggagg 
    26821 caaaggcgag gcggatgact gacaagtctc tcgtgctgtg gctgatggag ctcaaggaat 
    26881 gggcctacga cgccgacgac atcctcgacg agtacgaggc cgcagcaatc cgactgaagg 
    26941 taacacgctc gaccttcaaa cgtcttatcg atcatgtgat tataaatgtt ccattagcgc 
    27001 acaaagtagc agacatcagg aaaaggttga acggggtcac tcttgagagg gagctaaatc 
    27061 tgggtgcgct ggaagggtcg cagccgcttg attccacgaa aagaggtgtg accacttctc 
    27121 ttctgactga atcttgtatt gtcgggcgag ctcaagataa ggagaatttg attcggttgc 
    27181 tgttggagcc cagcgatggg gcggttcctg ttgttcctat agttggatta ggaggggcag 
    27241 ggaagacgac tctgtctcag cttatcttta atgacaagag agtggaggag catttcccat 
    27301 tgagaatgtg ggtgtgtgtg tctgacgatt ttgatgtgaa gagaattact agagagatca 
    27361 cagagtacgc caccaacgga aggttcatgg atctcaccaa cttgaatatg cttcaagtta 
    27421 atctgaaaga ggagataagg gggacgacat ttttgcttgt gctggatgat gtgtggaacg 
    27481 aagaccccgt gaagtgggaa agcctgttag ccccattaga tgccggagga cggggaagcg 
    27541 tggtcattgt gacgacacag agcaaaaagg tcgccgatgt caccggcacg atggagccat 
    27601 acgttctcga ggagttaacg gaggatgaca gttggtcact catcgagagt cactccttca 
    27661 gggaggcgag ctgctctagt acaaatccta gaatggaaga gatcgggagg aagatagcca 
    27721 agaagatcag tggcctacct tacggagcaa cagcaatggg gagatatcta agatctaagc 
    27781 acggagaaag cagctggaga gaagtcttgg aaactgagac ttgggagatg ccaccggctg 
    27841 caagtgatgt gttatccgct ctaaggagaa gttacgacaa tctaccccct cagctgaagc 
    27901 tctgttttgc cttctgtgct ctgtttacaa agggctacag gtttcgaaag gatacactga 
    27961 tccacatgtg gatagctcaa aatttgattc aatcaacaga gtcgaaaaga tcggaggaca 
    28021 tggcagaaga atgctttgat gatttggtgt gcagattctt ctttcggtac tcctggggca 
    28081 actatgtgat gaatgactca gtccatgacc tcgctcgatg ggtttcattg gatgaatatt 
    28141 ttcgagcaga tgaagactca ccattgcata tttcaaagcc aattcgtcat ttgtcatggt 
    28201 gcagtgaaag aataaccaat gttcttgagg ataataacac tggtggagat gctgtcaatc 
    28261 cgctcagcag tttgcgcact ctccttttct taggccaatc tgagttccgg tcgtatcatc 
    28321 ttcttgatag aatgttcagg atgttgagcc gaatccgtgt tttggatttc agcaactgcg 
    28381 tcataagaaa tttgccttct tcggttggaa atctgaaaca tctgcgttac ctgggcctgt 
    28441 ctaatacgag aattcaaagg ttgccggagt ctgtaacacg tctttgcctc cttcagacat 
    28501 tgctactaga gggctgtgaa ctgtgcaggt taccaagaag catgagcagg ctcgtcaaac 
    28561 tgaggcagct caaagcaaat ccagatgtaa ttgccgacat agccaaagtc gggagattga 
    28621 tcgaacttca agagctgaaa gcctataatg ttgacaagaa aaaaggacat gggattgcag 
    28681 agctaagtgc aatgaatcag cttcacggtg atctttccat tagaaacctt caaaatgtag 
    28741 agaaaacgcg agagtctcgg aaggcgaggt tggacgagaa acagaagctt aagctcttgg 
    28801 atctgcgatg ggctgacggt aggggtgccg gagaatgtga tcgtgacagg aaagttctta 
    28861 aaggcctccg accacatcca aacctgagag aattgagtat caaatactac ggaggcactt 
    28921 catctccgag ttggatgacg gatcagtatc tgcccaacat ggaaacgatt cgcctgcgta 
    28981 gctgcgcaag gttgacggaa ctcccatgtc tcggtcagct gcatatcctt agacatttgc 
    29041 acatcgatgg gatgtcccaa gtgagacaaa ttaatctgca attttatggc accggagaag 
    29101 tttcaggttt tccattgctg gagctcctga acatacgtcg catgcccagt ctggaggaat 
    29161 ggtcggaacc acggagaaac tgttgctact tccctcgcct ccataaactg ctgatcgagg 
    29221 attgtcccag gctcaggaat ctgccctccc tcccaccaac actggaagaa ctaaggatat 
    29281 caagaacagg actagttgat cttccaggat tccatggaaa cggtgatgtg acgacgaatg 
    29341 tttccctttc ttctttgcat gtttcggagt gtcgagaact gagatcccta agcgaaggat 
    29401 tgttgcagca caacctcgtc gccctcaaga cagcggcatt taccgattgt gattctcttg 
    29461 agtttttgcc ggcggaagga ttcagaacag ccatttcact tgaatcattg ataatgacta 
    29521 attgtccact gccttgcagt tttcttttgc cttcctctct cgagcatcta aagttgcagc 
    29581 catgcctcta tccaaacaac aatgaggatt cactgtcaac atgcttcgag aacctcacat 
    29641 ctctttcctt cttggacatc aaagattgtc caaatctgtc atcatttcca ccgggtcctc 
    29701 tatgtcagct atcagcactc caacatttgt ccctcgtcaa ttgccagagg ctacaatcta 
    29761 ttggcttcca ggcactcacc tccctcgaaa gcttgacaat tcagaactgc cctcgcctca 
    29821 ccatgtcaca cagtttggtt gaggtgaata actcttccga tacagggctc gcgtttaata 
    29881 tcactcgatg gatgcgcaga cgaacaggtg acgacggctt gatgctcaga caccgagcac 



    29941 aaaatgattc atttttcggg ggacttctgc aacacctcac cttcctccag tttctaaaga 
    30001 tctgccagtg tccacaactc gtaaccttca ccggcgaaga ggaagagaag tggagaaacc 
    30061 ttacttctct tcaaattctg cacatcgttg attgtccaaa cctggaggta ctgcctgcaa 
    30121 acttgcaaag cctctgctcc ctcagcacct tgtacatcgt cagatgccca agaatccatg 
    30181 cgtttcctcc cggaggtgtc agcatgtccc tggcacattt ggtcatccat gaatgccctc 
    30241 agctgtgtca gcgatgtgat ccaccgggag gtgatgattg gcccttaata gctaatgtac 
    30301 caagaatatg tcttggaagg actcatccat gtcgctgtag caccacctga atcgaattcc 
    30361 cgcggccgcc cggctgcaga tcgttcaaac atttggcaat aaagtttctt aagattgaat 
    30421 cctgttgccg gtcttgcgat gattatcata taatttctgt tgaattacgt taagcatgta 
    30481 ataattaaca tgtaatgcat gacgttattt atgagatggg tttttatgat tagagtcccg 
    30541 caattataca tttaatacgc gatagaaaac aaaatatagc gcgcaaacta ggataaatta 
    30601 tcgcgcgcgg tgtcatctat gttactagat ccgatgataa gctgtcaaac atgagaattc 
    30661 ttatcgatac cgtcgacctg caggcatgca agcttggcac tggccgtcgt tttacaacgt 
    30721 cgtgactggg aaaaccctgg cgttacccaa cttaatcgcc ttgcagcaca tccccctttc 
    30781 gccagctggc gtaatagcga agaggcccgc accgatcgcc cttcccaaca gttgcgcagc 
    30841 ctgaatggcg aatgctagag cagattgtca cgacgttttt aatgtgagtt agctcctcgg 
    30901 attgtcaaac agttgcgcag ctatctgtca acatgaggag cagattgtca cgacgttttt 
    30961 aatgtgagtt agctcccgcc ttcagtttaa actgcccata ataatgtgtt attcggatcg 
    31021 atcctccaga gtcgtcttcc ctgcccctcc taatccaact atagagcatc acatgcatag 
    31081 tggaataata gaaaataaaa atcttaaatt ttccacagaa aaatgttttg tcatcgtgcg 
    31141 aagattagtg cacaaaaccg aaaacgtaaa atgaaaaccg cgtatgtcaa ggcagatttg 
    31201 ttacatagag agattgtata ttcttgtaaa atctcaaatc tataggagta aatgaaggag 
    31261 gtcaactatc ctcatctcta gtggtgatcc atatggtaga tgcagagaag atgcttctca 
    31321 aatcgctaca tgatttttct ctccacatgc accatgtgat taagaaggag ccagcccttc 
    31381 ttgctgtcca cacgccccaa actagggtta ttagctgaag aggagaggaa gggaggagtc 
    31441 taagagatag tagccaaaaa gggtctagcc tatgcctctt tgtttccctc ttatttatag 
    31501 tgatccttat caacttaact ctaatggatc ctatcatctt gggtagttgg attattggat 
    31561 ggatagatct ctacccaata atctcttatt tgctcttatt ggatcttatt tataaaataa 
    31621 ttcaatggct tactagatat ttaataagat aggagctcta gcagatatct catattcgaa 
    31681 cctctactcg ttgcaacacc taccatatgt gtatgactct ctaggcccaa tatcgagctg 
    31741 gttgtgagtt gtatatgtca aaactccttc tgtcttaatg aattattgtc tccatagtaa 
    31801 ttcactcgac tcatcggcta tgaacgtact aggccactac gccatagtcc ccagacgata 
    31861 caggagaatc caatccattg gacttgttac tccttagtta tcgtgtattt atagtctctc 
    31921 atccatctaa tatcctagaa attgtatatc gggcatagtg ttgtcagatc catacggaat 
    31981 atactcgagt cttgctctag tcatatagtc atattctctt ggagaatacc ttttctttca 
    32041 atccaaatga tccctggcca gggatttgcc taagcaagaa cacataagat attcttctct 
    32101 aagaccaatt gtctccatca tatgaatgaa ctcattctcc aatgagcact tgtactgtat 
    32161 ctctagtgtc cccacatgag caactctaag accaattatc tccatcatat gaatgagcat 
    32221 acaacacact agcatgtcta gttatctcga tgttcttatc gagtaaccta taatcgggat 
    32281 tatttagggt ttgtgtttaa aaatgaatca gtctcattat tgttatctct tcatgatttg 
    32341 attctcattg catagatcca tgaatatcac aatatataca acaagcaata tagagtgaga 
    32401 aaaataccaa taagtaataa taagcaaaaa aagtgtgtag cgtgtcacac gtgtcatcac 
    32461 tcatgtgatt gacttgcaca acacttatga ctagcataaa cccgtcctct taacttcccc 
    32521 tcgattgtat cagtggccgc caacgaccca tcaccctcag acttgacttt ggaagggctc 
    32581 acatgcttaa tcgtagggaa cattaatctt agacgacatg gcctagctct cctctctgag 
    32641 cgcttaatac tgacccacat cccttgtcca tttcgagtgc acccctacct tgacaaacga 
    32701 cgcgccccca atcatccatc cctaatacaa ccgacagtaa gatgttcgct agttatcgac 
    32761 ataaatgagc tattaacgat acgagaggct tgagagagga tgagcggcta gcccccctct 
    32821 accgacaaat caggcataaa agtcagccct cgaaaccaac cggggtaagc aggctcatcc 
    32881 taaactctgc tgagcactat taaaccctct ccacctactc tattgactta ggcgtcggag 
    32941 gggtcaggtc aggatacttc ctaagattga ctatttgtgt aggacaccga cacatctaag 
    33001 gggtaactta gggtgatgca gagtgtttcc cgacaaagcc aaggtgcctc tcgggatgac 
    33061 catgagtcgg tctccatgag ctaacaacgc ttcaggagac acctgtcacc ctagcctccc 
    33121 acacgaatca cacccacata atccgtatga gtttctcata tgggtccacg tctttagaat 
    33181 aaaactaggc cgtgttaact atctggtcaa tggcaccaag gcaccaacac aaatcatgta 
    33241 accgtatata aaacgagtat tcttcaataa tattacagag atgttacagt gttcaatgtt 
    33301 cttattattc agatagatga tgacttattc cagacgtata tattggaact tctcattgtc 
    33361 gcaatgcaat atgctttcaa tcctagcctt cgaagaggta tgggaaagga aacaaatagt 
    33421 ggactgctga tatcagaatc aacatcataa tatacaacac acaggaatcc aaacaatttt 
    33481 aagcttttac taaagcatgt aaactgcgat ggagattggg agcagagatg atagaagtga 
    33541 catcaagttc atcttgctga tggaccatct ttgtctgata tgcttgcaca ttcgatctca 
    33601 aacggactga tccggtgcat ctcaccatgt tctttaagta gtttcagagt gtttctacct 
    33661 tcgagttggg tcttatcaag attactctgc agtgccaacc tctctttcag ctgcatcacc 



    33721 acctccgtca tcgtcggcct cttggtggag gattgcatgg aacagttgag agctacgtag 
    33781 gcaatcttcc aagcacaatt cacatcatac tcaccttgca ggcttttgtc gacgacgtcc 
    33841 tctacgttcc ctttcgcaag cctttcgtaa acccattcaa ctatgtgaat attttctgaa 
    33901 ccaattagta tgggaggttg gcctgtgatc agttccagga gaaccacccc aaagctgtac 
    33961 acatcactct tctcgctgag ttggttcttc acgtagtacc ttgaaagtca cagaatatga 
    34021 aatgccattg atcttatgct cttaacttgg tcgtgtaaga agattgcagg aatggaagac 
    34081 atgacatact ctggatcaag gtatcccggg gtgccgacga ccttggttga tacatggcta 
    34141 tggtcttcat tttcaaaagc cttggacagt ccaaaatccg atatcttggc ctctaatctt 
    34201 tcgttcaaga ggatgtttgc agtcttgaca tctctatgga tcagtgaagg cttgcatccg 
    34261 gtgtgcaaat actccagccc tacacatcat tcaaatccat gaatgcataa tgaaagcaaa 
    34321 tcaacatctc tctctctctc tctcgctctc tctctctctc tctctctctc tctctctctg 
    34381 tgcatgttaa ggaatgtgca gagaatctgt atttgattca taccttgtga agcttcaagg 
    34441 gcaattcgga gtctctgttc ccaactcaaa ggtctatcgc cgcgagactc tgctaaaacg 
    34501 acacgacgag ttgttagtga ttccactgaa agatcaatcc aagaatgcat gtcatagatg 
    34561 aggatgtgtg tacaaacaga gtagtaatgt ggcataaagc ggagagtgta ggtagaacct 
    34621 ctaagatgct ctttga 
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