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* 20 * 40 * 60
GATCCGCTGGTGGTGGGACGGGTGATCGGGGAGGTGGTGGATTTGTTCGTTCCATCCATCTCCATGA
GACCCGCTGGTGGTGGGGAGGGTGATCGGCGACGTGGTGGACCTGTTCGTGCCGACGACGGCCATGT
GATCCTTTGGTGGTCGGAAGAGTGATCGGAGATGTGTTGGACATGTTCATCCCAACCGCCAATATGT
GATCCTCTTGTTGTTGGTCGTGTTATTGGTGATGTGGTTGATATGTTTGTCCCTGCTGTAAAAATGT
---AGCCTGGTGCTGGGGCGGGTGATCGGCGACGTGGTGGACCTGTTCTCGCCGGAGGTGACGCTCC
GAGCCACTAATAGTGGGAAGAGTGATAGGAGATGTACTCGAAATGTTTAATCCAAGTGTGACAATGA
GAACCACTGACTGTCGGGAGAGTTGTGGGAGATGTGGTGGATATATTCACTCCTAGTGTGAGAATGA
GAACCACTTGTTGTTGCACGAGTGATAGGAGAAGTAGTAGACAGTTTCAACCCAAGTGTGAAACTGA
GAGCCATTAATAGTGGGAAGAGTGGTCGGAGATGTTCTTGATAATTTCACTCCAACAATTAAAATGA
GAGCCATTGATAATGGGGAGAGTGGTAGGAGATGTTCTTGATTTCTTCACTCCAACAACTAAGATGA
GAGCCTCTTGTTGTAGGGCGCGTGATTGGGGAAGTTCTTGATACCTTTAACCCATGCATGAAGATGA
GAGCCTCTTGTTGTTGGGCGGGTGATCGGAGAAGTTATTGATTCATTCAACCCATGTACGAAGATGA
GAGCCTCTCATTGTGGGGAAGGTGATCGGCGAGGTGCTGGACAACTTCAACCCCACGGTGAAGATGA
GAGCCTCTCGTCGTCGGGAAGGTGATCGGAGAGGTCATCGACAACTTCAACCCCACGGTGAAGATGA
GACCCGCTAGTGATAGGGAGAGTTATCGGAGACGTTGTTGATCATTTTACCTCAACTGTTAAAATGT
GAACCCCTTGTGATTGGTAGAGTGATTGGTGAAGTTGTTGATTATTTCTGTCCAAGTGTTAAGATGT
GATCCCCTTGTGATTGGTAGAGTGATTGGGGAAGTTGTTGATTATTTCACTCCAAGTGTTAAGATGT
GATCCCCTTGTGATTGGTAGAGTGATAGGGGAAGTTGTTGATTATTTCACTCCAAGTGTTAAGATGT
GACCCGCTTATGGTTGGGAGAGTGATCGGAGACGTTGTGGACAATTGTTTGCAGGCAGTGAAAATGA
GATCCTCTTGTGGTTGGGAGAGTGATTGGAGATGTAATTGATTATTTCACTCCAAATGTGAAAATGA
GAGCCTCTTGTGGTTGGGAGAGTGATTGGAGATGTTATCGATCATTTCACTGCAAATGTGAAAATGA
GAGCCCTTGGTTTTGGCTCATGTCATACATGACGTGTTAGATCCATTTAGACCAACTATGCCCCTTA
GACCCGCTGGTGGTGGGGAGCATCGTCGGCGACGTGGTGGACCACTTCGGCGCGTCGGCGCTGCTGA
GACCCATTGGTTGTCGGTCATGTCGTCGGCGATATCGTGGACCCGTTCGTCACCACCGCTTCGCTTA
GACCCACTTGTCGTAGGACATGTTGTTGGGGATATCTTAGACCCATTCAACAAATCAGCATCACTCA
GATCCTCTTGTGGTCGGCAGTGTTGTTGGAGATGTTCTTGATCCTTTCACGAGGTTGGTCTCTCTTA
GACCCTCTTATAGTAAGCAGAGTTGTTGGAGACGTTCTTGATCCGTTTAATAGATCAATCACTCTAA
GACCCGCTGGTGGTTGGCAGGGTTGTGGGGGACGTGCTGGACCCCTTCGTCCGGACCACCAACCTCA
GACCCCCTTGTTGTTGGACGAGTGGTTGGTGATGTTTTAGACCCCTTCACAAGGTCTGTTTCTCTGA
GATCCTTTAATAGTTTCTGGAGTTGTTGGAGATGTTGTTGATCCATTCACAAGATGTGTAGACTTTG
GATCCTCTTGTTGTTGGTCGTGTGGTAGGGGATGTATTGGACCCTTTCACAAGAACTATTGGCCTAA
GATCCTCTGAGCGTTGGCCGTGTTATAGGGGACGTGCTGGACCCCTTCACAAAGTCTATCTCCCTCA
GAACCTCTTAGTGTTGGCCGTGTTATAGGGGACGTGTTGGACCCCTTCACAAGATCTATCTCCCTCA
GACCCTCTAGTCGTCGGGAGAGTGATCGGCGACGTCGTCGACTCGTTCTCGAGGTCCATCTCGATTA
GACCCTTTGGTCGTTGGGAGAGTCATCGGCGACGTTATCGACTCGTTCACGAAGTCCATTTCGATTA
GACCCTCTAGTCGTCGGGAGAGTGATCGGCGACGTCATCGACTCGTTCTCGAGGTCCATCTCGATTA
GACCCTTTGGTCATCGGGAGAGTCATCGGCGACGTTATCGACTCGTTCACGAGGTCCATTTCCATTA
GATCCTCTTGTGGTTGGCAGGATTGTGGGTGATGTGCTGGATCCATTCGTCCGGATCACTAACCTCA
GACCCTCTTGTGGTTGGTAGGGTTGTGGGTGATGTGCTGGACGCGTTCGTCCGGAGCACCAACCTCA
GACCCGCTGGTGCTGGGGAGGGTGGTGGGGGACGTGGTGGACCCGTTCGTGAGGAGGGTGGCGCTGC
GACTCATTGACAAGGAGCCATATAGTTGGAGATGTGTTAGACCAATTTTCAAACTCAGTGCCTCTAA
GATTCATTGGCTACAGGGCGTGTGATCGGAGATGTCCTGGATCCCTTCATCAGCACCGTCGATCTCA
ga cc T t t gg g gT T gg GA gT T GA Ttc T
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* 80 * 100 * 120 *
CCGCCGCCTACGGCGAC---AGGGACATCAGCAACGGCTGCCTCGTCCGCCCATCCGCCGCCGACTA
CGGTGCGGTTCGGGACC---AAGGACCTCACCAACGGCTGCGAGATCAAGCCGTCCGTCGCCGCCGC
CTGTCTACTTTGGCCCC---AAACACATCACTAACGGCTGCGAGATCAAACCCTCCACCGCAGTCAA
CTGTTTATTATGGATCA---AAGCATGTTAGCAATGGGTGTGATATTAAGCCTTCTTTGTCCGTGGA
GGGTGATGTACAACGGC---GTGCGGGTCGTCAACGGCGAGGACCTCCGGCCGTCGGCGGTGTCGGC
GAGTCACTTTCAATTCCAACACAATCGTATCCAATGGTCACGAGCTCGCGCCTTCTCTTCTCCTCTC
CTGTTACTTATAACTCCAACAAACAAGTTGCTAATGGCTATGAATTCATGCCTTCTGTCATTGCTTA
ATGTGATATACAACGGGAGCAAACAAGTATTTAATGGGCATGAACTCATGCCTGCTGTCATTGCTGC
ACGTGAGTTACAACAAG---AAGCAAGTCTCCAATGGCCATGAGCTTTTCCCTTTAGCTGTCTCCTC
ATGTTAGTTATAACAAG---AAGCAAGTCTCCAATGGCCATGAGCTCTTTCCTTCTTCTGTTTCCTC
TAGTGACCTATAACTCCAACAAGCTTGTATTTAATGGTCATGAGCTCTACCCATCAGCAGTTGTGTC
TAGTAACCTACAATTCAAACAAGCTTGTCTTTAATGGCCATGAGTTCTACCCATCAGCAGTTGTATC
CGGCCACCTACGGCGCCAACAAGCAGGTGTTCAACGGCCACGAGTTCTTCCCCTCCGCCGTCGCCGG
CGGCGACCTACAGCTCCAACAAGCAGGTGTTCAACGGCCACGAGTTATTCCCGTCGGCGGTCGTGTC
CTGTTATTTACAACTCCAACAAGCATGTCTACAATGGCCATGAGCTCTTTCCTTCCGCTGTTACCTC
CTGTTGTTTATAACAACAACAAACATGTCTATAATGGACATGAATTCTTTCCTTCCTCAGTAACTTC
CTGTTACTTATAACAGCAGCAAGCATGTTTATAATGGGCATGAACTCTTTCCTTCCTCAGTCACCTC
CTGTTACTTATAACAGCAGCAAGCATGTCTATAATGGACATGAACTCTTTCCTTCCTCAGTCACCTC
CGGTGACCTATAATTCTGACAAGCAAGTCTACAATGGCCATGAACTTTTCCCTTCTGTAGTTACATA
CTGTCACTTATAACTCCAACAAGCAGGTTTATAATGGCCATGAGCTTTTCCCATCTGCTGTCACTCA
CAGTGACTTATCAGTCCAACAAGCAGGTTTTTAATGGCCATGAGCTATTCCCATCTGCGGTAACTCA
GAATAACATACAACGAT---AGGTTACTTCTGGCAGGTGCTGAGCTGAAACCATCTGCAACTGTGCA
GGCTGTTCTACAACCAC---CGCGAGATGACGAGCGGGTCGGAGCTCAGGCCGTCGCAGGTCGCCGG
GGGTCTTCTACAACAGC---AAGGAGATGACAAATGGGTCTGAGCTCAAGCCATCTCAGGTGTTGAA
AGGTCCTATACAACAAC---AAGGAATTAACAAATGGGTCTGAGCTCAAACCGTCACAGGTAGCAAA
AGGTCACTTATGGCCAT---AGAGAGGTTACTAATGGCTTGGATCTAAGGCCTTCTCAAGTTCTGAA
AGGTTACTTATGGCCAA---AGAGAGGTGACTAATGGCTTGGATCTAAGGCCTTCTCAGGTTCAAAA
GGGTGACCTTCGGGAAC---AGGACCGTGTCCAACGGCTGCGAGCTCAAGCCGTCCATGGTCGCCCA
GGGTGACCTACGGTACT---AAGGAGGTTAACAATGGTTGTGAGCTCAAACCTTCTGAAGTTGTCCA
GTGTGGTTTACAACAAT---AGGGTGGTCTATAATGGATGTTCCTTGAGGCCTTCACAAGTTGTCAA
GAGTTATATATAGAGAT---AGAGAAGTTAATAATGGATGCGAGCTTAGGCCTTCCCAAGTTATTAA
GGGTCACTTACAGCTCC---AGAGAGGTCAACAATGGTTGCGAGCTCAAGCCCTCTCAGGTTGCCAA
GGGTCAACTACAATTCT---AGAGAGGTTAACAATGGTTGTGAGCTCAAACCCTCTCATGTTGTCAA
GGGTTGTTTACGACTCG---AGGGAAGTTAACAATGGGTGTGAGCTCAAACCCTCTCAAGCTGTCAA
GGGCTACTTACAACAAC---AGGGAAATTAGCAATGGCTGTGAGCTCAAACCCTCTCAAGTTGTCAA
GGGTTGCTTACAACTCG---AGGAAAGTTAAGAATGGCTGTGAGCTCAAACCCTGTCAAGTTATCAA
GGGCTACTTACAACAAT---AGGGAAATTAGCAATGGGTGTGAGCTCAAACCCTCTCAAGTTGTCAA
GTGTCAGCTATGGTGCA---AGGATCGTCTCCAATGGCTGCGAGCTCAAGCCGTCCATGGTGACCCA
AGGTCACCTATGGCTCC---AAGACCGTGTCCAATGGCTGCGAGCTCAAGCCGTCCATGGTCACCCA
GGGTGGCGTACGGAGCG---CGGGAGGTGGCCAACGGCTGCGAGCTCCGCCCCTCCGCCGTCGCCGA
CTGTGATGTATGATGGG---AGGCCTGTGTTTAATGGCAAGGAGTTCCGTTCCTCGGCAGTCTCGAT
CCGTCATGTATGGTGATGATATGCCGGTCATAAGCGGCGTGGAGCTTCGCGCACCGGCGGTCGCGGA
gt Ta a T aa GG ga T cC tc gt
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140 * 160 * 180 * 200
CCCTCCCCTCGTCCGCATC------TCCGGCCGCCGCAACGACCTCTACACCCTGATCATGACGGAC
GCCGCCCGCCGTGCAGATC------GCCGGCAGGGTCAACGAGCTCTTCGCTCTGGTCATGACTGAT
TCCTCCAAAAGTCAACATCTCGGGCCATTCCGAT------GAGCTTTACACTCTCGTGATGACTGAC
CCCTCCCAAAGTGACCATTTCTGGCCACTCTGAC------GAGCTGTACACTCTGGTGATGACTGAT
GAGGCCCAGCGTCGAGGTG---------------------------------------ATGGTGGAT
TAAGCCTCGCGTTGAGATC---GGTGGCCAAGATCTTCGTTCCTTCTTCACCTTAATCATGATGGAC
TAAACCTAGAGTTGAGATT---GGTGGTGAGGACATGAGGACTGCATATACACTAATCATGACAGAC
TAAACCTCGTGTCGAGATT---GGTGGCGAAGACATGCGATCTGCTTACACCCTTATCATGACCGAC
CAAGCCTAGGGTTGAGATC---CATGATGGTGATCTCAGATCTTTCTTCACCCTGGTGATGACAGAC
CAAGCCTAGGGTTGAGATC---CATGGTGGTGATCTCAGATCCTTCTTCACTTTGGTGATGATAGAC
TAAACCAAGAGTTGAGGTC---CAAGGGGGTGACCTGCGATCTTTCTTCACATTGGTTATGACAGAC
TAAACCAAGAGTCGAGGTC---CAAGGGGGTGATATGCGTTCTTTCTTCACATTGGTTATGACAGAC
CAAGCCGCGCGTCGAGGTC---CAGGGCGGCGACCTCAGGTCCTTCTTCACATTGGTGATGACTGAC
CAAGCCGCGAGTCGAGGTT---CAGGGCGGCGACCTGAGGTCTTTCTTCACACTGGTTATGACAGAT
TACACCTAGGGTTGAGGTT---CATGGTGGTGATATGAGATCATTTTTCACTCTGATAATGACAGAC
TAAACCTAGGGTTGAAGTT---CATGGTGGTGATCTCAGATCCTTCTTCACACTGATCATGATAGAT
TAAACCTAGGGTTGAAGTT---CATGGAGGTGATTTGAGATCTTTCTTTACAATGATCATGATAGAC
TAAACCTAGGGTTGAAGTT---CATGGAGGTGATTTGAGATCTTTCTTTACACTGATCATGATAGAC
CAAACCTAAGGTTGAAGTT---CATGGGGGTGACATGAGATCATTCTTCACTTTGGTTATGACTGAT
TAAACCTAAAGTTGAGGTC---CATGGTGGTGATATGAGATCTTTTTTCACCCTGATCATGACAGAC
TAAACCTAAAGTTGAGGTT---CATGGAGGTGATATGAGATCCTTTTTCACCCTGGTCATGACAGAC
TAAACCAAGAGTAGATATT---GGTGGCACCGACCTGAGGGTGTTCTACACATTGGTACTGGTGGAT
CGAGCCGGCCGTCCAGATCACCGGAGGCCGCGATGGGAGGGCGCTCTACACGCTCGTAATGGTGGAC
CCAACCAAGGATTTATATC---GAAGGTCGCGACATGAGGACGCTCTACACGCTTGTAATGGTGGAC
TGAACCAAGGATTGAAATT---GCTGGCCGCGACATAAGGAACCTTTACACTCTGGTGATGGTGGAT
CAAACCAATAGTGGAGATT---GGAGGAGACGACTTCAGAAATTTCTACACCTTGGTTATGGTGGAT
CAAGCCAAGAGTTGAGATT---GGTGGAGAAGACCTCAGGAACTTCTATACTTTGGTTATGGTGGAT
GCAGCCCAGGGTTGAGGTG---GGCGGCAATGAGATGAGGACCTTCTACACACTCGTGATGGTAGAC
ACAACCTAGAGCTGATATT---GGTGGAGACGATCTCAGGACTTTCTACACTCTGGTCATGGTGGAT
TCAACCTAGGGTTGACATT---GATGGAGACGATCTTCGTACTTTTTACACTCTGATTATGGTGGAT
CCAGCCAAGGGTTGAAGTT---GGAGGAGATGACCTACGTACCTTTTTCACTTTGGTTATGGTGGAC
CCAGCCTAGGGTTGATATT---GGCGGGGAAGATCTAAGGACCTTCTACACTCTGGTTATGGTGGAC
CCAGCCCAGGGTTGATATC---GGTGGGGAAGATCTAAGGACCTTCTACACTCTGGTTATGGTGGAC
CAAGCCAAGAGTTGAGATT---GGTGGCACTGACCTTCGCACCTTCTTCACTTTGGTTATGGTGGAT
CCAGCCAAGAGTTGAGATT---GGTGGCACTGACCTTCGCACCTTCTTCACTTTGGTTATGGTGGAT
CAAGCCAAGAGTTGAGATT---GGTGGCACTGACCTTCGCACCTTCTTCACTTTGGTTATGGTGGAT
CCAGCCAAGAGTTGAGATC---GGTGGCACTGACCTTCGCACCTTCTTCACTTTGGTTATGGTGGAT
ACAGCCCAGGGTCGTGGTC---GGTGGCAATGACATGAGGACGTTCTACACACTCGTGATGGTAGAC
CCAGCCTAGGGTCGAGGTC---GGCGGCAATGACATGAGGACATTCTACACCCTTGTGATGGTAGAC
CCAGCCCCGCGTCGCCGTC---GGCGGCCCCGACATGCGCACCTTCTACACCCTGGTGATGGTGGAT
GAAACCTAGAGTTGAGATT---GGTGGCGATGATTTTCGATTTGCCTATACCCTAGTTATGGTGGAT
GAAACCGGTGGTCGAAGTC---GGGGGAGACGATCTTCGCGTCGCATATACTCTGGTGATGGTTGAT
a CC gt ga T gg ga t g t t cac t t aTG GA
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* 220 * 240 * 260
CCGGACGCACCTAGCCCTAGCGACCCATCCATGAGGGAGTTTCTCCACTGGATCGTGGTTAACATAC
CCAGATGCTCCTAGCCCCAGCGAGCCGACTATGAGAGAGTGGCTTCACTGGCTGGTGGTTAACATAC
CCGGACGCACCTAGCCCAAGCGAGCCGAACATGAGAGAATGGGTCCACTGGATTGTCGTGGATATTC
CCTGATGCACCCAGCCCTAGTGAACCCAGAATGCGAGAGTGGGTTCATTGGATCGTTGCGGACATTC
CCAGATGCTCCAAACCCAAGCAATCCGACGTTGAGAGAGTACTTACACTGGTTGGTGACAGATATTC
CCCGATGCCCCGAGTCCTAGTAATCCTTATATGCGTGAATATCTGCATTGGATGGTGACAGATATTC
CCTGATGCTCCAAGCCCCAGTGATCCTTACCTAAGAGAACATCTCCACTGGATGGTCACTGACATTC
CCAGATGTTCCAGGTCCTAGTGATCCTTACTTGAGGGAACACCTCCACTGGATTGTTACAGATATTC
CCTGATGTTCCAAATCCTAGTGACCCCTTTCTAAAAGAACGCCTGCATTGGCTCGTCATGAACATCC
CCAGATGTTCCAGGTCCTAGTGACCCCTTTCTAAAAGAACACCTGCACTGGATCGTTACAAACATTC
CCAGATGTGCCAGGACCAAGTGATCCTTATCTAAGGGAGCACCTTCATTGGATTGTTACTGATATAC
CCAGATGTGCCAGGACCAAGTGATCCATATCTAAGGGAACACCTACATTGGATTGTAACTGATATAC
CCTGATGTGCCAGGGCCTAGTGATCCATACCTGAGGGAGCATCTTCACTGGATTGTTACTGATATTC
CCAGACGTGCCAGGGCCTAGTGATCCGTACCTGAGGGAGCACCTCCACTGGATCGTCACTGATATTC
CCTGATGTTCCTGGTCCTAGTGATCCATACCTGAGGGAGCACTTGCACTGGATAGTCACAGATATCC
CCAGATGTTCCTGGTCCTAGTGATCCATATCTCAGGGAACATCTACACTGGATTGTCACAGACATTC
CCAGATGTTCCTGGTCCTAGTGATCCATATCTCAGGGAACACCTACACTGGATTGTCACAGACATTC
CCAGATGTTCCTGGTCCTAGTGATCCATATCTCAGGGAACATCTACACTGGATTGTCACAGACATTC
CCTGATGTTCCTGGACCTAGTGATCCTTATCTGAGAGAGCACTTGCACTGGATTGTTACCGATATCC
CCAGATGTTCCAGGACCTAGTGATCCATACCTGAGGGAGCACCTACACTGGATAGTAACTGATATCC
CCTGATGTTCCTGGTCCTAGTGATCCATACCTCAGGGAGCACCTACACTGGATAGTAACTGACATCC
CCAGATGCTCCAAGCCCAAGCAACCCATCACTAGGGGAGTATTTGCACTATCTCGTGATAGATATCC
CCTGATGCACCTAGCCCCAGCAACCCTTCCAAAAGGGAATACCTTCATTGGTTGGTAACTGACGTAC
CCTGATGCACCAAGCCCCAGCAACCCTACTAAAAGAGAGTACCTTCATTGGATGGTGACAGACATTC
CCTGACTCGCCAAGTCCAAGCAACCCAACAAAAAGAGAATACCTTCATTGGTTGGTGACAGACATTC
CCAGATGTGCCGAGTCCAAGCAACCCTCACCAACGAGAATATCTCCACTGGTTGGTGACTGATATAC
CCAGATGTTCCAAGTCCTAGCAACCCTCACCTCCGAGAATATCTCCATTGGTTGGTGACTGATATCC
CCAGATGCTCCAAGTCCAAGCGATCCCAACCTTAGGGAGTATCTCCACTGGCTTGTGACAGATATCC
CCTGATGCACCCAGCCCAAGTGACCCCAACCTAAAGGAATATTTGCATTGGTTGGTTACCGATATTC
CCTGATGCTCCAAACCCTAGCAACCCAAACCTGAGGGAATATTTGCACTGGTTGGTCACAGATATCC
CCTGATGCTCCAAGTCCGAGTGATCCAAATCTGAGAGAATACCTTCACTGGTTGGTCACCGATATTC
CCTGATGCACCCAGCCCAAGTGACCCCAGCCTAAGAGAATATTTGCATTGGTTGGTGACTGATATTC
CCTGATGCACCCAGCCCAAGTAACCCAAACCTCAGAGAATACTTGCATTGGTTGGTGACTGATATTC
CCCGACGCTCCTAGCCCTAGCGATCCCAATCTAAGAGAATACTTGCATTGGTTAGTGACCGATATTC
CCTGATGCTCCTAGCCCTAGTGATCCTAATCTAAGGGAATACTTGCATTGGTTGGTGACTGATATCC
CCCGACGCTCCTAGCCCTAGCGATCCCAATCTAAGAGAATACTTGCATTGGTTAGTGACCGATATTC
CCTGATGCTCCTAGCCCTAGTGATCCTAATCTAAGGGAATACTTGCATTGGTTGGTGACTGATATCC
CCGGATGCTCCGAGCCCAAGCAACCCTAACCTTAGGGAGTATCTACACTGGCTGGTCACCGATATTC
CCAGATGCACCAAGCCCAAGTGACCCTAACCTTAGGGAGTATCTACATTGGTTGGTCACTGATATTC
CCGGACGCGCCGAGCCCGAGCGATCCAAACCTCAGGGAGTACCTGCACTGGCTGGTCACCGACATCC
CCTGATGCTCCTAATCCCAGCAACCCAACCTTGAGGGAATACCTGCACTGGATGGTGACTGATATCC
CCTGATGCACCTAACCCTAGCAATCCAACTCTGAGGGAATACCTCCACTGGATGGTGACTGACATCC
CC GAtg CC g CC AG A CC t ag GA a T CA Tgg T GT ac gA aT C
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* 280 * 300 * 320 *
CGGGGGGAACAGATGCATCTAAAGGTGAGGAGATGGTGGAGTACATGGGGCCACGGCCGACGGTGGG
CAGGTGGAACAGATCCTTCTCAAGGGGATGTGGTGGTGCCGTACATGGGGCCACGGCCGCCGGTGGG
CCGGAGGCACAAATCCCTCAAGAGGAAAAGAGATACTTCCATACATGGAACCAAGGCCACCAGTGGG
CTGGGGGCACAAACCCTACTCGAGGGAAAGAGATCCTTTCCTATGTTGGGCCTCGTCCGCCGGTGGG
CTGGAACAACTGATGCGAACTATGGGCGCGAGGTGGTGTGCTACGAGAGCCCCCGGCCAGCGGCGGG
CCGGGACAACCGATGCTTCTTTTGGGAGAGAGATAGTGAGATATGAGACGCCTAAACCGGTGGCGGG
CTGGCACAACTGATGTTTCCTTTGGAAGGGAAATTGTGAGCTATGAGACTCCAAAGCCCGTGGTTGG
CTGGTTCCACTGATTCCTCGTTCGGAAGGGAAATAGTGAGCTACGAGAGCCCAAAGCCAGTGATTGG
CCGGCACAACAGATGCTACATTTGGAAAAGAGGTGGTGAGCTATGAGCTGCCAAAGCCAAACATAGG
CCGGCACAACAGATGCTACGTTTGGCAAAGAGGTGGTGAGCTATGAATTGCCAAGGCCAAGCATAGG
CTGGGACAACGGATGCTTCTTTTGGACGCGAGGTCATAAGCTATGAGAGTCCAAAGCCGAACATTGG
CTGGAACAACGGATGCCTCTTTTGGACGGGAAATCATAAGCTATGAGAGCCCAAAGCCCAGCATTGG
CTGGGACTACTGATGCCTCTTTTGGGAGGGAGGTGGTGAGCTACGAGAGCCCGCGGCCAAACATCGG
CTGGCACCACTGATGCTTCCTTTGGGAGGGAGGTGGTGAGCTACGAGAGCCCGAAGCCCAACATTGG
CAGGGACCACTGATTCCTCATTCGGCAAAGAAGTAGTGAGCTATGAGATGCCAAGGCCGAACATAGG
CAGGCACTACAGATTGCTCTTTTGGAAGAGAAGTGGTTGGGTATGAAATGCCAAGGCCAAATATTGG
CAGGCACTACAGATTGCTCGTTTGGGAAAGAAATAGTTGGCTATGAAATGCCAAGGCCAAATATTGG
CAGGCACTACAGATTGCTCGTTTGGGAGAGAAATAGTTGGGTATGAAATGCCAAGGCCAAATATTGG
CGGGGACGACTGATGTATCATTTGGTAAAGAGATAATCGGGTACGAGATGCCTCGGCCAAACATAGG
CAGGCACCACAGATGCCACATTCGGAAGGGAAGTGGTGAACTATGAGATGCCAAGGCCTAACATCGG
CAGGCACCACAGATGCCACATTTGGAAGGGAAGTGATGAACTATGAGATGCCAAGGCCTAACATAGG
CAGGAACAACTGGAGTCAACTTTCGTCAAGACCTCATGCTTTATGAAAGACCGGAACTGAGATATGG
CAGAAGGAGGCGATACGAGTAAAGGGACGGAGGTGGTGGCGTACGAGAGCCCGCGGCCGACAGCGGG
CAGAGACCACTGATGCCAGATTTGGTAATGAGATTGTCCCCTATGAGAGCCCACGCCCAACTGCAGG
CAGAATCGGCAAATGCTAGTTATGGAAATGAAGTTGTCAGTTATGAAAGCCCAAAACCAACTGCAGG
CTGCCACCACTGGAAATGCCTTTGGCAATGAGGTGGTGTGCTACGAGAGTCCACGTCCCCCCTCGGG
CTGCTACAACTGGAACAACCTTTGGCAATGAGATTGTGTGTTACGAAAATCCAAGTCCCACTGCAGG
CCGGTACAACTGGTGCGTCGTTCGGGCAGGAGGTGATGTGCTACGAGAGCCCTCGTCCGACCATGGG
CAGCAACTACTGCGGCAAGCTTCGGGCAAGAGATCGTGTGTTATGAAAGTCCACGGCCAACAGTGGG
CAGCAGCCACAGGAGCAACCTTTGGCAATGAAGTCGTGGGCTACGAGAGCCCACGACCCTCAATGGG
CAGCTACCACAGGTTCAAGTTTTGGGCAAGAAATAGTGAGCTATGAAAGTCCAAGACCATCAATGGG
CAGCAACAACTGGGGCAAGCTTTGGCCATGAAACTGTGTGCTATGAGAGCCCGAGGCCGACAATGGG
CAGCAACTACCGGGGCAAACTTTGGGCAAGAGGTTGTGTGCTACGAGAGCCCAAGGCCGACAGCGGG
CAGCTACAACCGAGGCAACCTTTGGACAAGAGATAGTGTGCTACGAGAATCCAAGACCAACGGTGGG
CAGCTACAACTGGAGCGAACTTTGGTCAAGAGATCGTGTGCTATGAGAGCCCAAGACCCACGGTGGG
CAGCTACAACCGAGGCAACCTTTGGACAAGAGATAGTGTGCTACGAGAATCCAAGACCAACGGCGGG
CCGCTACAACTGGAGCGACCTTTGGTCAAGAGATCGTGTGCTATGAGAGCCCGAGGCCAACGGTGGG
CTGGTACCACTGGAGCAACATTTGGGCAAGAGGTGATGTGCTACGAGAGCCCAAGGCCAACCATGGG
CTGGTACTACTGCAGCGTCATTTGGGCAAGAGGTGATGTGCTACGAGAGCCCAAGGCCAACCATGGG
CGGCTACCACAGGAGTCTCTTTTGGGACAGAGGTGGTGTGCTACGAGAGCCCGCGGCCGGTGCTGGG
CATCATCGACGGACGATAGCTTTGGGCGGGAGATCGTAACATACGAAAGCCCAAGCCCCACCATGGG
CGGCTTCAACCGATGCTACATATGGGAGGGAGGTGGTGTGCTACGAGAGCCCGAACCCGACGACGGG
C g c ac g tt gG Ga t T TA ga a CC Cc GG
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340 * 360 * 380 * 400
GATACACAGGTACGTGCTGGTGCTGTACGAGCAGAAGGCGCGCTTCGTGGACGGCGCGCTGATGCCG
GATCCACCGCTACGTGATGGTGCTGTTCCAGCAGAAGGCGCGC------GTGGCGGCGCCG---CCG
GATTCACCGTTACATATTGGTACTTTTCCGGCAAAACTCACCGGTGGGTCTGATGGTGCAG---CAG
AATTCATCGCTACATACTGGTGCTTTTCCAGCAGAAGATGCCGCTGGGGAGCATGGTGGAA---CCA
GATCCACCGGGTGGCGGTGGTGCTGTTCCGGCAGATGGCGCGC------GGCGGCGTGGACCAGCCG
AATACACAGATACGTCTTTGCGCTATTCAAACAGAGAGGGAGG------CAAGCTGTGAAGGCAGCG
TATCCATAGATATGTGTTCATCTTATTTAAACAGAGAGGAAGG------CAAACTGTGAGGGCGCCA
GATTCACCGATATGTGTTACTATTGTATAAACAAAGCGGAAGG------CAAACAGTGAAA---CCA
GATACACAGGTACGTGTTTGTTCTGTTCAGGCAGAAGCAAAGA------CGTGTTAAGTTC---CCA
GATACATAGGTTTGTGTTTGTTCTGTTCAGGCAGAAGCAAAGA------CGTGTTATCTTT---CCT
CATCCATAGGTTCATTTTTGTGCTCTTCAAGCAGAAGCGCAGG------CAAACTGTAATT---GTG
TATCCACAGGTTCGTTTTTGTGCTCTTCAAGCAGAAGCGTAGG------CAGGCTGTAGTT---GTG
CATCCACAGGTTCATCCTGGTGCTGTTCCGGCAGAAGCGCCGG------CAGGCGGTGAGC---CCG
CATCCACAGGTTCGTCCTCGTGCTGTTCAAGCAGAAGCGCCGT------CAGGCGGTGACC---CCG
GATCCACAGGTTTGTATTTCTTCTGTTCAAACAGAAGAAAAGA---GGGCAGGCGATGTTG---AGC
AATCCACAGGTTTGTATTTTTGCTGTTTAAGCAGAAGAAAAGG------CAAACAATATCGAGTGCA
AATTCACAGGTTTGTATTTCTGCTGTTCAAGCAGAAGAAGAGG------CAAACAGTATTGACTGCA
AATCCACAGGTTTGTATTTCTGCTGTTCAAGCAGAAGAAGAGG------CAAACATTATTGAGTGCA
GATCCACCGCTTTGTGTATTTGTTGTTCAAGCAGACCCGTAGA------GGAAGTGTGGTGTCTGTG
GATCCACAGGTTTGTTTACCTTCTTTTCAGGCAGAAAGGAAGA------CAAACAGTGAGC---ACA
GATCCACAGGTTTGTTTTCCTACTTTTCAAGCAGAAGGGAAGG------CAAACAGTGACC---ACT
TATCCACCGGATGGTATTTGTGTTATTCCGACAACTTGGCAGG------GGAACCGTTTTT---GCA
GATCCACCGGTTGGTGTTCATCGTGTTCCGGCAGACAGTGCGG------CAGTCCATCTAC---GCG
CATCCATCGCTTCGTGTTCATCCTATTCAGGCAGTCAGTCAGG------CAGACCACCTAT---GCA
GATACATCGTTTTGTCTTTATATTATTTCGCCAATATGTACAA------CAGACTATTTAT---GCA
AATTCATCGTATTGTGTTGGTATTGTTCCGGCAACTCGGAAGA------CAAACGGTTTAT---GCA
AATTCATCGTGTCGTGTTTATATTGTTTCGACAGCTTGGCAGG------CAAACAGTGTAT---GCA
GATCCACCGCTTCGTGCTCGTACTCTTCCAGCAGCTCGGGCGG------CAGACGGTGTAC---GCC
GATTCATCGCTTTGTTTTGGTGGTGTTTCGCCAATTGGGTAGG------CAAACGGTGTAT---GCT
AATCCATCGTTATATTTTCGTGTTGTATCGACAATTGGGCTGC------GATGCCATCGAT---GCA
AATACATCGATTTGTATTTGTATTATTCAGACAATTAGGTCGG------CAAACAGTGTAT---GCT
AATTCATCGGTTTGTTTTCGTCTTGTTTCGGCAACTGGGCAGG------CAAACTGTGTAT---GCC
AATTCATCGGTTTGTTTTTGTGTTGTTTCGGCAACTAGGCAGG------CAAACAGTGTAT---CCC
TATCCACCGTTTTGTGCTGGTCTTGTTCCGGCAGCTCGGAAGG------CAAACGGTGTAT---GCT
TATCCATCGTCTTGTGCTGGTGTTGTTTCGACAGCTTGGAAGG------CAAACGGTGTAC---GCT
TATCCACCGTTTTGTGCTGGTCTTGTTCCGGCAGCTCGGAAGG------CAAACGGTGTAC---GCT
TATCCATCGTCTCGTGCTGGTGTTGTTTCGACAGCTTGGAAGG------CAAACGGTGTAC---GCT
GATCCACCGGCTGGTGTTCGTGCTGTTCCAGCAGCTGGGGCGT------CAGACGGTGTAC---GCA
GATCCACCGGCTGGTGTTCGTGCTGTTCCAGCAGCTGGGGCGT------CAGACAGTGTAC---GCG
GATCCACAGGCTGGTGTTCCTGCTGTTCGAGCAGCTGGGGCGG------CAGACGGTGTAC---GCA
CATCCACCGCATCGTGATGGTGTTGTATCAGCAGCTTGGGCGC------GGCACGGTGTTC---GCG
GATCCACAGGATGGTGCTGGTGCTGTTCCGGCAGCTGGGGAGG------GAGACGGTGTAC---GCG
AT CA G gt t t T Tt CA g c t c
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* 420 * 440 * 460
CCGGCGGAC---------AGGCCCAACTTCAACACAAGAGCATTCGCGGCGTACCATCAGCTCGGCC
CCCGACGAGGACGCCGCGCGCGCCAGGTTCAGCACGCGCGCCTTCGCCGACCGCCACGACCTCGGCC
CCTCCATCA---------CGAGCCAATTTCAGCACACGAATGTTCGCTGGACATTTCGATCTTGGTC
CCGCAGAAC---------CGTTCTCATTTCAACACTCGACTCTATGCTGCTCATTTGGACCTGGGCC
CCGCTGCTC---------CGCCACAACTTCTCCACCCGCGGCTTCGCCGACGACCACGCCCTCGGCG
CCGGAAACT---------AGAGAGTGTTTCAACACAAACGCTTTCTCTTCTTACTTTGGTCTTTCTC
CCAGCTTCA---------AGAGACTGTTTCAACACTAGAATGTTCGCAGGAGAAAATGGATTGGGCC
GCAGCAACA---------AGAGACCATTTCAACACTCGAAGGTATACGGCTGAGAATGGATTGGGAA
AGCAATATT---ATTTCGAGGGATCAGTTCAACACTCGTGAATTTGCGATCGAGAATGATCTTGGTC
AATATCCCT------TCGAGAGATCACTTCAACACTCGTAAATTTGCGGTCGAGTATGATCTTGGTC
CCATCCTTC---------AGGGACCATTTCAACACCCGCCGGTTCGCCGAGGAGAATGATCTTGGCC
CCATCCTCT---------AGGGATCATTTCAATACACGCCAGTTTGCTGAGGAGAACGAACTTGGCC
CCGCCGTCG---------AGGGACCGCTTCAGCACCCGCCAGTTCGCCGAGGACAACGACCTCGGCC
CCATCCTCC---------AGGGACTACTTCAGCACCCGCCGCTTCGCCGCCGACAACGACCTCGGCC
CCACCAGTA---GTGTGCAGGGATGGATTCAACACGAGAAAATTCACACAGGAAAATGAATTGGGCC
CCAGTGTCC---------AGAGATCAATTTAGTAGTAGAAAATTTTCAGAAGAAAATGAACTTGGCT
CCTCTCTCC---------AGGGATCGATTTAATACGCGTAAATTCGCAGAAGAAAATGAGCTTGGGT
CCTCTCTCC---------AGGGATCGATTTAATACGCGCAAATTCTCAGAAGAAAATGAGCTTGGGT
CCATCTTAC---------AGAGACCAATTCAACACTCGAGAGTTTGCTCATGAGAACGATCTTGGCC
CCATCCTCA---------AGGGACAAATTTAACACGAGGAAATTTGCTGAAGAAAATGAGCTTGACC
CCAGCTTCA---------AGGGACAAATTTAACACCAGGAAATTCGCTGAAGAAAATGAGCTTGGCC
CCAGAGATG---------CGACACAACTTCCATTGTAGAAGCTTTGCGCAACAATACCATCTGGACA
CCGGGGTGG---------CGCTCCAACTTCAACACCAGGGACTTCGCCGCCTGCTACAGCCTCGGCT
CCAGGGTGG---------CGCCAAAACTTCAATACAAGGGACTTTGCTGAGCTCTACAACCTCGGTT
CCAGGATGG---------AGACCAAATTTCAATACAAGAGATTTTTCCGCACTGTATAATCTTGGAC
CCGGGGTGG---------CGCCAACAGTTCAACACTCGTGAGTTTGCTGAGATCTACAATCTTGGTC
CCAGGGTGG---------CGCCAGAACTTCAACACTCGCGAGTTTGCTGAGATCTACAATCTCGGCC
CCCGGGTGG---------CGCCAGAACTTCAACACCAGGGACTTCGCCGAGCTCTACAACCTCGGCC
CCGGGATGG---------CGCCAGAACTTCAATACCAGAGACTTCGCCGAGCTTTATAATCTTGGAT
CCGGACATAATCGATTCTAGACAAAATTTCAACACAAGAGACTTTGCTAGGTTTCACAATCTAGGTT
CCAGGATGG---------CGTCAGAATTTCAACACAAGAGATTTTGCAGAACTTTATAATCTTGGTT
CCTGGGTGG---------CGCCAGAACTTCAACACCAGAGACTTTGCTGAGGTCTACAATCTTGGAT
CCTGGGTGG---------CGCCAGAATTTCAACACCAGGGACTTTGCTGAACTTTACAATCTAGGGT
CCTGGGTGG---------CGCCAGAACTTCAACACCAGACACTTTGCAGAGCTTTACAATCTTGGTT
CCTGGGTGG---------CGCCAGAACTTCAACACAAGAGACTTTGCAGAGCTTTACAATCTTGGCT
CCTGGGTGG---------CGCCAGAACTTCAACACCAGACACTTTGCAGAGCTTTACAATCTTGGTT
CCTGGGTGG---------CGCCAGAACTTCAACACGAGAGACTTTGCAGAGCTTTACAATCTAGGCT
CCGGGGTGG---------CGCCAGAACTTCAGCACCAGGAACTTCGCCGAGCTCTACAACCTCGGCT
CCCGGGTGG---------CGTCAGAACTTCAACACCAAGGACTTCGCCGAGCTCTACAACCTCGGCT
CCGGGGTGG---------CGCCAGAACTTCAGCACCCGCGACTTCGCCGAGCTCTACAACCTCGGCC
CCGCAGGTG---------CGTCAGAACTTCAACCTGCGCAGCTTCGCGCGCCGTTTCAACCTCGGCA
CCGGCGGTG---------CGCCACAACTTCACCACCCGCGCCTTCGCCCGCCGCTACAACCTCGGCG
cc G a a TTca cac g Tt gC g a a cT gg
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* 480 * 500 * 520
TCCCCACCGCCGTCGTCCACTTCAACTCCCAGAGGGAGCCCGCCAAC---CGCCGCCGC
TCCCCGTCGCCGCCCTCTACTTCAACGCCCAGAAGGAGCCCGCCAAC---CGCCGCCGC
TACCTGTGGCCACTGTCTATTTCAACGCCCAAAAGGAACCTGCTTCA---CGCAGACGC
TGCCTGTTGCCACCGTCTACTTCAATGCTCAGAAGGAGCCAGCAAAT---AAGAGGCGC
CCCCCGTCGCCGCCGCCTTCTTCACCTGCAAGCCCGAGGGCGGCACCGGCGGCCGCCGC
AACCTGTTGCTGCTGTTTACTTCAACGCCCAACGTGAAACTGCTCCT---CGACGACGT
TGCCAGTGGCTGCAGTGTACTTTAATGCACAGAGAGAAACTGCTGCG---AGGAGAAGG
GCCCAGTTGCCGCTGTCTACTTCAATGCCCAGAGAGAAACTGCTGCC---AGAAGAAGA
TCCCTGTCGCGGCTGTCTTCTTCAACGCTCAGAGAGAAACCGCATCT---CGCAGACGT
TCCCTGTCGCGGCCGTCTTCTTTAACGCACAAAGAGAAACCGCTGCA---CGCAAACGC
TTCCTGTGGCTGCTGTCTACTTCAATGCCCAGAGAGAGACTGCAGCC---AGGAGGCGC
TTCCTGTCGCTGCTGTCTACTTCAATGCTCAGAGAGAGACTGCTGCC---AGGAGACGC
TCCCCGTCGCCGCCGTCTACTTCAACGCGCAGCGCGAGACCGCCGCT---CGCCGCCGC
TCCCCGTCGCCGCCGTCTACTTCAACGCGCAGCGAGAGACGGCCGCT---CGCCGCCGC
TCCCTGTTGCCGCTGTCTTCTTCAATTGCCAGCGCGAAACCGCTGCC---AGAAGGCGT
CACCAGTTGCTGCTGTTTTCTTCAATTGTCAGAGGGAAACTGCCGCT---AGAAGGCGT
CTCCTGTTGCAGCAGTTTTCTTCAATTGCCAGAGGGAAACTGCTGCC---AGAAGGCGT
CTCCTGTTGCAGCAGCTTTCTTCAATTGCCAGAGGGAAACCGCTGCC---AGAAGGCGT
TCCCCGTCGCGGCTGTTTTCTTCAACTGCCAGCGTGAGACCGCCGCT---AGACGCCGT
TGCCGGTAGCAGCTGTCTTCTTCAATGCTCAAAGGGAAACAGCTGCA---AGGAGACGT
TGCCTGTAGCCGCTGTCTTCTTCAATGCCCAAAGGGAAACAGCGGCG---AGGAAACGT
TT---GTGGCCGCTACATATTTCAACTGCCAAAGGGAAGCCGGCTCTGGTGGAAGAAGG
CCCCCGTCGCCGCCGCCTACTTCAACTGCCAGAGGGAGGGCGGCTGCGGCGGCCGGAGT
CGCCGGTCGCCGCGCTCTTCTTCAACTGCCAGAGGGAGAACGGCTGTGGAGGAAGAAGA
CTCCTGTGGCAGCAGTGTTCTTCAATTGCCAGAGGGAGAACGGATGTGGAGGCAGACGG
TTCCTGTGGCTGCCTCTTACTTCAACTGCCAGAGGGAGAATGGCTGTGGGGGAAGAAGA
TTCCCGTGGCCGCAGTTTTCTACAATTGTCAGAGGGAGAGTGGCTGCGGAGGAAGAAGA
CGCCTGTTGCCGCCGTCTACTTCAACTGCCAGCGTGAGGCCGGCTCCGGCGGCAGGAGG
TACCGGTGTCTGTCGTCTATTTTAACTGCCAAAGGGAGGGCGGCTCCGGTGGAAGGAGA
TGCCTGTTGCTGCTGTTTACTTCAATTGCAATAGGGAAGGTGGTACCGGTGGTCGTCGC
TACCTGTTGCTGCTGTCTATTTTAATTGTCAAAGAGAGAGTGGCAGTGGTGGACGTAGA
CGCCAGTGGCTGCTGTTTATTTCAACTGCCAGAGGGAGAGTGGCTCTGGTGGTAGGAGG
CGCCAGTGGCTGCTGTTTATTTCAACTGCCAGAGGGAGAGTGGCTCCGGTGGAAGGAGA
CGCCAGTCGCCGCCGTCTATTTCAATTGCCAAAGGGAAAATGGCTCCGGTGGAAGGAGA
TGCCGGTGGCAGCCGTTTATTTCAATTGCCAAAGGGAAAGTGGGTCTGGTGGAAGGAGA
CGCCGGTCGCCGCCGTTTACTTCAATTGCCAAAGGGAAAATGGCTCCGGTGGAAGGAGA
TGCCGGTGGCCGCCGTTTATTTCAATTGCCAAAGGGAAAGTGGGTCTGGTGGAAGGAGA
CGCCGGTCGCCACCGTCTACTTCAACTGCCAGCGCGAGGCCGGCTCCGGCGGCAGGAGG
CGCCGGTCGCCGCCGTCTACTTCAACTGCCAGCGCGAGGCAGGCTCCGGCGGCAGGAGG
TCCCTGTCGCCGCCGTCTACTTCAACTGCCAGAGGGAGTCTGGAACCGGAGGAAGAAGA
AGCCGGTGGCCGCCATGTACTTCAACTGCCAGCGCCCGACAGGCACAGGTGGGAGGAGG
CGCCCGTCGCCGCCGTCTACTTCAACTGCCAGCGCCAGGCCGGCTCCGGCGGCCGGAGG
cc gt gC gc gt t TtcAa cA g ga G g g G
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Supplemental Figure 4: Nucleotide sequence alignment of 40 FT-TFL family members in 
Angiosperms. The alignment is based on a protein sequence alignment generated using 
Muscle 3.52. Amino acids highlighted in dark brown are 100% similar; in dark grey are at 
least 80% similar; in light grey are at least 60% similar.




