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Supplementary Table S1. Sequences of the probes used for enrichment

Structural 
element

Probe sequences

p35S CGATGGCCTTTCCTTTATCGCAATGATGGCATTTGTAGGAGCCACCTTCCTTTTCCACTATCTTCACA
ATAAAGTGACAGATAGCTGGGCAATGGAATCCGAGGAGGTTTCCGGATATTA

CCCTTTGTTGAAAAGTCTCAATTGCCCTTTGGTCTTCTGAGACTGTATCTTTGATATTTTTGGAGTAG
ACAAGTGTGTCGTGCTCCACCATGTTGACGAAGATTTTCTTCTTGTCATTGA

TTTTGACTGCATCTTTAACCTTCTTGGGAAGGTATTTGATTTCCTGGAGATTATTGCTCGGGTAGATC
GTCTTGATGAGACCTGCTGCGTAAGCCTCTCTAACCATCTGTGGGTTAGCAT

TGGAGATATCACATCAATCCACTTGCTTTGAAGACGTGGTTGGAACGTCTTCTTTTTCCACGATGCTC
CTCGTGGGTGGGGGTCCATCTTTGGGACCACTGTCGGCAGAGGCATCTTCAA

TCTTGAAAGATCTGCTAGAGTCAGCTTGTCAGCGTGTTCTCTCCAAATGAAATGAACTTCCTTATATA
GAGGAAGGGTCTTGCGAAGGATAGTGGGATTGTGCGTCATCCCTTACGTCAG

GTCGTAAGAGACTCTGTATGAACTGTTCGCCAGTCTTTACGGCGAGTTCTGTTAGGTCCTCTATTTG
AATCTTTGACTCCATGGCCTTTGATTCAGTGGGAACTACCTTTTTAGAGACTC

CAATCTCTATTACTTGCCTTGGTTTGTGAAGCAAGCCTTGAATCGTCCATACTGGAATAGTACTTCTG
ATCTTGAGAAATATATCTTTCTCTGTGTTCTTGATGCAGTTAGTCCTGAATC

GAAGGTATTTGATTTCCTGGAGATTATTGCTCGGGTAGATCGTCTTGATGAGACCTGCTGCGTAAGC
CTCTCTAACCATCTGTGGGTTAGCATTCTTTCTGAAATTGAAAAGGCTAATCT

pFMV AATTCTCAGTCCAAAGCCTCAACAAGGTCAGGGTACAGAGTCTCCAAACCATTAGCCAAAAGCTACA
GGAGATCAATGAAGAATCTTCAATCAAAGTAAACTACTGTTCCAGCACATGCA

AACAAAATAACGTGGAAAAGAGCTGTCCTGACAGCCCACTCACTAATGCGTATGACGAACGCAGTG
ACGACCACAAAAGAATTCCCTCTATATAAGAAGGCATTCATTCCCATTTGAAGG

AAAGTAATCTTGTCAACATCGAGCAGCTGGCTTGTGGGGACCAGACAAAAAAGGAATGGTGCAGAA
TTGTTAGGCGCACCTACCAAAAGCATCTTTGCCTTTATTGCAAAGATAAAGCAG

ATTCCTCTAGTACAAGTGGGGAACAAAATAACGTGGAAAAGAGCTGTCCTGACAGCCCACTCACTAA
TGCGTATGACGAACGCAGTGACGACCACAAAAGAATTCCCTCTATATAAGAAG

TACAGGAGATCAATGAAGAATCTTCAATCAAAGTAAACTACTGTTCCAGCACATGCATCATGGTCAGT
AAGTTTCAGAAAAAGACATCCACCGAAGACTTAAAGTTAGTGGGCATCTTTG

AAATTGGTATCGCCAAAACCAAGAAGGAACTCCCATCCTCAAAGGTTTGTAAGGAAGAATTCTCAGT
CCAAAGCCTCAACAAGGTCAGGGTACAGAGTCTCCAAACCATTAGCCAAAAGC



GGTGCAGAATTGTTAGGCGCACCTACCAAAAGCATCTTTGCCTTTATTGCAAAGATAAAGCAGATTC
CTCTAGTACAAGTGGGGAACAAAATAACGTGGAAAAGAGCTGTCCTGACAGCC

TCATGGTCAGTAAGTTTCAGAAAAAGACATCCACCGAAGACTTAAAGTTAGTGGGCATCTTTGAAAG
TAATCTTGTCAACATCGAGCAGCTGGCTTGTGGGGACCAGACAAAAAAGGAAT

CACTCACTAATGCGTATGACGAACGCAGTGACGACCACAAAAGAATTAGCTTGAGCTCAGGATTTAG
CAGCATTCCAGATTGGGTTCAATCAACAAGGTACGAGCCATATCACTTTATTC

pUbi GCCCGGTAGTTCTACTTCTGTTCATGTTTGTGTTAGATCCGTGTTTGTGTTAGATCCGTGCTGCTAGC
GTTCGTACACGGATGCGACCTGTACGTCAGACACGTTCTGATTGCTAACTTG

TGGCATATGCAGCATCTATTCATATGCTCTAACCTTGAGTACCTATCTATTATAATAAACAAGTATGTT
TTATAATTATTTTGATCTTGATATACTTGGATGATGGCATATGCAGCAGCT

CCAGTGTTTCTCTTTGGGGAATCCTGGGATGGCTCTAGCCGTTCCGCAGACGGGATCGATTTCATG
ATTTTTTTTGTTTCGTTGCATAGGGTTTGGTTTGCCCTTTTCCTTTATTTCAAT

AGTTTTTTTATTTAATAATTTAGATATAAAATAGAATAAAATAAAGTGACTAAAAATTAAACAAATACCC
TTTAAGAAATTAAAAAAACTAAGGAAACATTTTTCTTGTTTCGAGTAGAT

AATTTTGGAACTGTATGTGTGTGTCATACATCTTCATAGTTACGAGTTTAAGATGGATGGAAATATCG
ATCTAGGATAGGTATACATGTTGATGTGGGTTTTACTGATGCATATACATGA

AATGCCAGCCTGTTAAACGCCGTCGACGAGTCTAACGGACACCAACCAGCGAACCAGCAGCGTCG
CGTCGGGCCAAGCGAAGCAGACGGCACGGCATCTCTGTCGCTGCCTCTGGACCCC

CCATTTTATTAGTACATCCATTTAGGGTTTAGGGTTAATGGTTTTTATAGACTAATTTTTTTAGTACATC
TATTTTATTCTATTTTAGCCTCTAAATTAAGAAAACTAAAACTCTATTTT

GATGATGGCATATGCAGCAGCTATATGTGGATTTTTTTAGCCCTGCCTTCATACGCTATTTATTTGCT
TGGTACTGTTTCTTTTGTCGATGCTCACCCTGTTGTTTGGTGTTACTTCTGC

CAGCTACGGGGGATTCCTTTCCCACCGCTCCTTCGCTTTCCCTTCCTCGCCCGCCGTAATAAATAGA
CACCCCCTCCACACCCTCTTTCCCCAACCTCGTGTTGTTCGGAGCGCACACAC

GGTGGATTTATTAATTTTGGATCTGTATGTGTGTGCCATACATATTCATAGTTACGAATTGAAGATGAT
GGATGGAAATATCGATCTAGGATAGGTATACATGTTGATGCGGGTTTTACT

ATTCACGTCCAAATGGGGGCCACTTGGCTGCAGTGCAGCGTGACCCGGTCGTGCCCCTCTCTAGA
GATAATGAGCATTGCATGTCTAAGTTATAAAAAATTACCACATATTTTTTTTGTC

GATGCATATACAGAGATGCTTTTTGTTCGCTTGGTTGTGATGATGTGGTGTGGTTGGGCGGTCGTTC
ATTCGTTCTAGATCGGAGTAGAATACTGTTTCAAACTACCTGGTGTATTTATT

GTTAGACATGGTCTAAAGGACAATTGAGTATTTTGACAACAGGACTCTACAGTTTTATCTTTTTAGTG
TGCATGTGTTCTCCTTTTTTTTGCAAATAGCTTCACCTATATAATACTTCAT

ACACTTGTTTGAAGTGCAGTTTATCTATCTTTATACATATATTTAAACTTTACTCTACGAATAATATAAT
CTATAGTACTACAATAATATCAGTGTTTTAGAGAATCATATAAATGAACA

ATATGCCGTGCACTTGTTTGTCGGGTCATCTTTTCATGCTTTTTTTTGTCTTGGTTGTGATGATGTGG
TCTGGTTGGGCGGTCGTTCTAGATCGGAGTAGAATTCTGTTTCAAACTACCT

TCTCGAGAGTTCCGCTCCACCGTTGGACTTGCTCCGCTGTCGGCATCCAGAAATTGCGTGGCGGAG
CGGCAGACGTGAGCCGGCACGGCAGGCGGCCTCCTCCTCCTCTCACGGCACCGG

ACACAACCAGATCTCCCCCAAATCCACCCGTCGGCACCTCCGCTTCAAGGTACGCCGCTCGTCCTC
CCCCCCCCCCCCCTCTCTACCTTCTCTAGATCGGCGTTCCGGTCCATGGTTAGG



pNOS AGAATTAAGGGAGTCACGTTATGACCCCCGCCGATGACGCGGGACAAGCCGTTTTACGTTTGGAAC
TGACAGAACCGCAACGATTGAAGGAGCCACTCAGCCGCGGGTTTCTGGAGTTTA

ATGAGCTAAGCACATACGTCAGAAACCATTATTGCGCGTTCAAAAGTCGCCTAAGGTCACTATCAGC
TAGCAAATATTTCTTGTCAAAAATGCTCCACTGACGTTCCATAAATTCCCCTC

GATCCCGTCAATTCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATAATGT
GTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGGATCATGAGCGG

TTCAAAAGTCGCCTAAGGTCACTATCAGCTAGCAAATATTTCTTGTCAAAAATGCTCCACTGACGTTC
CATAAATTCCCCTCGGTATCCAATTAGAGTCTCATATTCACTCTCAATCAAA

pmas AGTGTACCAAACAACGCTTTACAGCAAGAACGGAATGCGCGTGACGCTCGCGGTGACGCCATTTCG
CCTTTTCAGAAATGGATAAATAGCCTTGCTTCCTATTATATCTTCCCAAATTAC

TTTTCTTGTGGCCGTCTTTGTTTATATTGAGATTTTTCAAATCAGTGCGCAAGACGTGACGTAAGTAT
CCGAGTCAGTTTTTATTTTTCTACTAATTTGGTCGTTTATTTCGGCGTGTAG

GGGCACCGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGGAACAC
GGCGGCATCAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCT

ATTTCGCCTTTTCAGAAATGGATAAATAGCCTTGCTTCCTATTATATCTTCCCAAATTACCAATACATT
ACACTAGCATCTGAATTTCATAACCAATCTCGATACACCAAATCGATAAGC

CCACCCAAGCGGCCGGAGAACCTGCGTGCAATCCATCTTGTTCAATCATAGATCCCCGTGTGGAAG
ATATGAATTTTTTTGAGAAACTAGATAAGATTAATGAATATCGGTGTTTTGGTT

GACATGGCAACCGGGCCTGAATTTCGCGGGTATTCTGTTTCTATTCCAACTTTTTCTTGATCCGCAG
CCATTAACGACTTTTGAATAGATACGCTGACACGCCAAGCCTCGCTAGTCAAA

Ps7s7 CTTTACAGCTATATCGATGTGACGTAAGATGCTTTACTTCGCTTCGAAGTAAAGTAGGAAATTGCTCG
CTAAGTTATTCTTTTCTGAAAGAAATTAATTTAATTCTAATTAAATTAAATG

ATTAGATGACACGTGGACGCTCAGGATCTGTGATGCTAGTGAAGCGCTTAAGCTGAACGAATCTGA
CGGAAGAGCGGACATACGCACATGGATTATGGCCCACATGTCTAAAGTGTATCT

AATAGCCCTTGGATTAGATGACACGTGGACGCTCAGGATCTGTGATGCTAGTGAAGCGCTTAAGCT
GAACGAATCTGACGGAAGAGCGGACATACGCACATGGATTATGGCCCACATGTC

GAGACATCACGTGACTCTCACGTGATGTCTCCGCGACAGGCTGGCACGGGGCTTAGTATTACCCCC
GTGCCGGGATCAGAGACATTTGACTAAATATTGACTTGGAATAATAGCCCTTGG

TAATTAATAGTAATTATGATTAATTATGAGATAAGAGTTGTTATTAATGCTTATGAGGAATAAAGAATG
ATTAATATTGTTTAATTTTATTCCGCGAAGCGGTGTGTTATGTTTTTGTTG

TAAAGTGTATCTCTTTACAGCTATATCGATGTGACGTAAGATGCTTTACTTCGCTTCGAAGTAAAGTA
GGAAATTGCTCGCTAAGTTATTCTTTTCTGAAAGAAATTAATTTAATTCTAA

ATGTTTTTGTTGGAGACATCACGTGACTCTCACGTGATGTCTCCGCGACAGGCTGGCACGGGGCTT
AGTATTACCCCCGTGCCGGGATCAGAGACATTTGACTAAATATTGACTTGGAAT

TATTCTTTTCTGAAAGAAATTAATTTAATTCTAAATTAAATTAAATGAGTGGCTATAAATAGTGTCGATG
CTACCTCACATCGTATTCTTCTTCGCATCGTCTGTTCTGGTTTTAAGCGA

AGTGGCCTGCAGTAATTAATAGTAATTATGATTAATTATGAGATAAGAGTTGTTATTAATGCTTATGAG
GAATAAAGAATGATTAATATTGTTTAATTTTATTCCGCGAAGCGGTGTGTT

pRice_actin1 ATTTTTGAGAAAAATATATATTCAGGCGAATTCCACAATGAACAATAATAAGATTAAAATAGCTTGCCC
CCGTTGCAGCGATGGGTATTTTTTCTAGTAAAATAAAAGATAAACTTAGAC



ATTCGCGATTTGGAAATGCATATCTGTATTTGAGTCGGTTTTTAAGTTCGTTGCTTTTGTAAATACAGA
GGGATTTGTATAAGAAATATCTTTAAAAAACCCATATGCTAATTTGACATA

TAGCTAGCATACTCGAGGTCATTCATATGCTTGAGAAGAGAGTCGGGATAGTCCAAAATAAAACAAA
GGTAAGATTACCTGGTCAAAAGTGAAAACATCAGTTAAAAGGTGGTATAAGTA

TCAAAACATTTACAAAAACAACCCCTAAAGTCCTAAAGCCCAAAGTGCTATGCACGATCCATAGCAA
GCCCAGCCCAACCCAACCCAACCCAACCCACCCCAGTGCAGCCAACTGGCAAA

AAATATCGGTAATAAAAGGTGGCCCAAAGTGAAATTTACTCTTTTCTACTATTATAAAAATTGAGGATG
TTTTGTCGGTACTTTGATACGTCATTTTTGTATGAATTGGTTTTTAAGTTT

ATAGCAAGCCCAGCCCAACCCAACCCAACCCAACCCACCCCAGTGCAGCCAACTGGCAAATAGTCT
CCACCCCCGGCACTATCACCGTGAGTTGTCCGCACCACCGCACGTCTCGCAGCC

pRice_actin2 CAGGTGGGTCCGGGTCGTGGGGGCCGGAAAAGCGAGGAGGATCGCGAGCAGCGACGAGGCCCG
GCCCTCCCTCCGCTTCCAAAGAAACGCCCCCCATCGCCACTATATACATACCCCCCC

ACCCTACCACCACCACCACCACCACCTCCTCCCCCCTCGCTGCCGGACGACGAGCTCCTCCCCCCT
CCCCCTCCGCCGCCGCCGGTAACCACCCCGCCCCTCTCCTCTTTCTTTCTCCGT

CTCTCCTCCCATCCCCCCAACCCTACCACCACCACCACCACCACCTCCTCCCCCCTCGCTGCCGGA
CGACGAGCTCCTCCCCCCTCCCCCTCCGCCGCCGCCGGTAACCACCCCGCCCCT

pSSuAra TGCAAAAATACTGCTAGAGTAATGAAAAATATAATCTATTGCTGAAATTATCTCAGATGTTAAGATTTT
CTTAAAGTAAATTCTTTCAAATTTTAGCTAAAAGTCTTGTAATAACTAAAG

ATTTACTAGTAAAATAAATCACCAATTAGGTTTCTTATTATGTGCCAAATTCAATATAATTATAGAGGAT
ATTTCAAATGAAAACGTATGAATGTTATTAGTAAATGGTCAGGTAAGACA

GCTGGAATTTTTAATCTACATATTTGTTTTGGCCATGCACCAACTCATTGTTTAGTGTAATACTTTGAT
TTTGTCAAATATATGTGTTCGTGTATATTTGTATAAGAATTTCTTTGACCA

TTAAAAAAATCCTACGTCAGATATTCAACTTTAAAAATTCGATCAGTGTGGAATTGTACAAAAATTTGG
GATCTACTATATATATATAATGCTTTACAACACTTGGATTTTTTTTTGGAG

TGCTAAATGCATAAGATTAGGTGAAACTGTGGAATATATATTTTTTTCATTTAAAAGCAAAATTTGCCT
TTTACTAGAATTATAAATATAGAAAAATATATAACATTCAAATAAAAATGA

TTGTTCTTCTTTACTCTTTGTGTGACTGAGGTTTGGTCTAGTGCTTTGGTCATCTATATATAATGATAA
CAACAATGAGAACAAGCTTTGGAGTGATCGGAGGGTCTAGGATACATGAGA

CCTTTATGAACATTGAAAACTATACACAAAACAAGTCAGATAAATCTCTTTCTGGGCCTGTCTTCCCA
ACCTCCTACATCACTTCCCTATCGGATTGAATGTTTTACTTGTACCTTTTCC

GTTGCAATGATATTGATAGTATGTTTGTGAAAACTAATAGGGTTAACAATCGAAGTCATGGAATATGG
ATTTGGTCCAAGATTTTCCGAGAGCTTTCTAGTAGAAAGCCCATCACCAGAA

TTCAAGTGGACTAGGATCTACACCGTTGGATTTTGAGTGTGGATATGTGTGAGGTTAATTTTACTTGG
TAACGGCCACAAAGGCCTAAGGAGAGGTGTTGAGACCCTTATCGGCTTGAAC

CGCTGGAATAATGCCACGTGGAAGATAATTCCATGAATCTTATCGTTATCTATGAGTGAAATTGTGTG
ATGGTGGAGTGGTGCTTGCTCATTTTACTTGCCTGGTGGACTTGGCCCTTTC

TATACACACACACATATATATATATATATATATATTATATATCATGCACTTTTAATTGAAAAAATAATATA
TATATATATAGTGCATTTTTTCTAACAACCATATATGTTGCGATTGATC

AAACTAAAGAGTCCACGAAAATATTACAAATCATAAGCCCAACAAAGTTATTGATCAAAAAAAAAAAA
CGCCCAACAAAGCTAAACAAAGTCCAAAAAAAACTTCTCAAGTCTCCATCTT



CTTATGGGGAATTTATATTTTACTTACTATAGAGCTTTCATACCTTTTTTTTACCTTGGATTTAGTTAAT
ATATAATGGTATGATTCATGAATAAAAATGGGAAATTTTTGAATTTGTAC

TTATCTCAGATGTTAAGATTTTCTTAAAGTAAATTCTTTCAAATTTTAGCTAAAAGTCTTGTAATAACTA
AAGAATAATACACAATCTCGACCACGGAAAAAAAACACATAATAAATTTG

AAATAAGAACTTTCAAAAAACAGAACTATGTTTAATGTGTAAAGATTAGTCGCACATCAAGTCATCTGT
TACAATATGTTACAACAAGTCATAAGCCCAACAAAGTTAGCACGTCTAAAT

pTA29 GAAGCTGTGCTAGAGAAGATGTTTATTCTAGTCCAGCCACCCACCTTATGCAAGTCTGCTTTTAGCTT
GATTCAAAAACTGATTTAATTTACATTGCTAAATGTGCATACTTCGAGCCTA

TGCAAATTATCCAGTTATACTTAGCTAGATATCCAATTTTGAATAAAAATAGCTCTTGATTAGTAAACC
GGATAGTGACAAAGTCACATATCCATCAAACTTCTGGTGCTCGTGGCTAAG

GATAGATTGAAAGAAGTGCAGGGAAGCGGTTAACTGGAACATAACACAATGTCTAAATTAATTGCAT
TCGCTAACCAAAAAGTGTATTACTCTCTCCGGTCCACAATAAGTTATTTTTTG

GCAAAGTATCACAATTTTCTATCGAGAGATAGATTGAAAGAAGTGCAGGGAAGCGGTTAACTGGAAC
ATAACACAATGTCTAAATTAATTGCATTCGCTAACCAAAAAGTGTATTACTCT

TGTCGCTTTAATTCGAGTAGGATGTATATATTAGTACATAAAAAATCATGTTTGAATCATCTTTCATAA
AGTGACAAGTCAATTGTCCCTTCTTGTTTGGCACTATATTCAATCTGTTAA

TTCTGATCGACATGGGGTTAAAATTTAAATTGGGACACATAAATAGCCTATTTGTGCAAATCTCCCCA
TCGAAAATGACAGATTGTTACATGGAAAACAAAAAGTCCTCTGATAGAAGTC

pMTL ACTAACGGCCGTCGTAAGAAGGTCCATCATGCGTGGAGCGAGCCCATTTGGTTGGTTGTCAGGCCG
CAGTTAAGGCCTCCATATATGATTGTCGTCGGGCCCATAACAGCATCTCCTCCA

CCAGTTTATTGTAAGAATAAATTAAGTAGAGATATTTGTCGTCGGGCAGAAGAAACTTGGACAAGAA
GAAGAAGCAAGCTAGGCCAATTTCTTGCCGGCAAGAGGAAGATAGTGGCCTCT

TCCATCAATTTAGAAATGAGCAAGCAAGCACCCGATCGCTCACCCCATATGCACCAATCTGACTCCC
AAGCTCTGTTTCGCATTAGTACCGCCAGCACTCCACCTATAGCTACCAATTGA

ATGCAATAATTCAGGGAATTCGTCAGCCAATTGAGGTAGCTAGTCAACTTGTACATTGGTGCGAGCA
ATTTTCCGCACTCAGGAGGGCTAGTTTGAGAGTCCAAAAACTATAGGAGATTA

TGCTGGATTATTACTAAATCGAAATGGACGTAATATTCCAGGCAAGAATAATTGTTCGATCAGGAGAC
AAGTGGGGCATTGGACCGGTTCTTGCAAGCAAGAGCCTATGGCGTGGTGACA

GGAGAGCGAGAGGCCAGAAATTTATAGCGACTGACGCTGTGGCAGGCACGCTATCGGAGGTTACG
ACGTGGCGGGTCACTCGACGCGGAGTTCACAGGTCCTATCCTTGCATCGCTCGGC

TCCATCCTCACTTGCTATAAAAAGAGGTGTCCATGGTGCTCAAGCTCAGCCAAGCAAATAAGACGAC
TTGTTTCATTGATTCTTCAAGAGATCGAGCTTCTTTTGCACCACAAGGTCGAG

AACAACACCCTCGCCATGCCGCTCGACTACAGCCTCCTCCTCGTCGGCGCCACAACGAGGGAGCC
CGTGGTCGCAGCCACCGACCAGCATGTCTCTGTGTCCTCGTCCGACCTCGACATG

CAAGCACGGCATGCATAGTATATGTATAGCTTGTTTTAGTGTGGCTTTGCTGAGACGAATGAAAGCA
ACGGCGGGCATATTTTTCAGTGGCTGTAGCTTTCAGGCTGAAAGAGACGTGGC

GACCTTTCCAGCCTAAGCAGATCGATTGATCGTTAGAGTCAAAGAGTTGGTGGTACGGGTACTTTAA
CTACCATGGAATGATGGGGCGTGATGTAGAGCGGAAAGCGCCTCCCTACGCGG

AAGAGGCTAAAATCCTCTCCTTATTTAATTTTAAATAAGTAGTGTATTTGTATTTTAACTCCTCCAACC
CTTCCGATTTTATGGCTCTCAAACTAGCATTCAGTCTAATGCATGCATGCT



TAAAGAAAATCGACGCAGGACAACCGTCAAAACGGGTGCTTTAATATAGTAGATATATATATATAGAG
AGAGAGAGAAAGTACAAAGGATGCATTTGTGTCTGCATATGATCGGAGTATT

TGGCTAGAGGTCGTATGGGGTTGTTAATAGCATAGCTAGCTACAAGTTAACCGGGTCTTTTATATTTA
ATAAGGACAGGCAAAGTATTACTTACAAATAAAGAATAAAGCTAGGACGAAC

CGCGGGAAAGCACGACGACTTACGAAGGTTAGTGGAGGAGGAGGACACACTAAAATCAGGACGCA
AGAAACTCTTCTATTATAGTAGTAGAGAAGAGATTATAGGAGTGTGGGTTGATTC

GATGTTATTTAAGAAAATATGTTGTTAACAGAATAAGATTAATATCGAAATGGAAACATCTGTAAATTA
GAATCATCTTACAAGCTAAGAGATGTTCACGCTTTGAGAAACTTCTTCAGA

TCATGACCGTAGAAGTAGCTCTCCAAGACTCAACGAAGGCTGCTGCAATTCCACAAATGCATGACAT
GCATCCTTGTAACCGTCGTCGCCGCTATAAACACGGATAACTCAATTCCCTGC

CGGCGCGTTGCCCATACATCATGCCTCCATCGATGATCCATCCTCACTTGCTATAAAAAGAGGTGTC
CATGGTGCTCAAGCTCAGCCAAGCAAATAAGACGACTTGTTTCATTGATTCTT

TCATGGCAAACAGTCGGACGCCAGCACCAGACTGACGACATGAGTCTCTGAAGAGCCCGCCACCTA
GAAAGATCCGAGCCCTGCTGCTGGTAGTGGTAACCATTTTCGTCGCGCTGACGC

AGTTTATATATCGGCGTGATGATGATGCTCCTAGCTAGAAATGAGAGAAGAAAAACGGACGCGTGTT
TGGTGTGTGTCAATGGCGTCCATCCTTCCATCAGATCAGAACGATGAAAAAGT

TATTCTATTTTTCATGATGTATCTTCCTCTAACATGCCTTAATTTGCAAATTTGGTATAACTACTGATTG
AAAATATATGTATGTAAAAAAATACTAAGCATATTTTTGAAGCTAAACAT

GCGGAGTTTACGGGGACTTATCCTTACGACGTGCTCTAAGGTTGCGATAACGGGCGGAGGAAGGC
GTGTGGCGTGCGGAGACGGTTTATACACGTAGTGTGCGGGAGTGTGTTTCGTAGA

TGCACATGACAACAATTGTAAGAGGATGGAGACCACAACGATCCAACAATACTTCTGCGACGGGCT
GTGAAGTATAGAGAAGTTAAACGCCCAAAAGCCATTGTGTTTGGAATTTTTAGT

tOCS GGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCCTGCTTTAATGAGATA
TGCGAGACGCCTATGATCGCATGATATTTGCTTTCAATTCTGTTGTGCACGTTG

ATCCAATTTTAAAAAAAGCGGCAGAACCGGTCAAACCTAAAAGACTGATTACATAAATCTTATTCAAA
TTTCAAAAGGCCCCAGGGGCTAGTATCTACGACACACCGAGCGGCGAACTAA

GTACCCTACTACTTATATGTACAATATTAAAATGAAAACAATATATTGTGCTGAATAGGTTTATAGCGA
CATCTATGATAGAGCGCCACAATAACAAACAATTGCGTTTTATTATTACAA

TAACGTTCACTGAAGGGAACTCCGGTTCCCCGCCGGCGCGCATGGGTGAGATTCCTTGAAGTTGAG
TATTGGCCGTCCGCTCTACCGAAAGTTACGGGCACCATTCAACCCGGTCCAGCA

TTCAACCCGGTCCAGCACGGCGGCCGGGTAACCGACTTGCTGCCCCGAGAATTATGCAGCATTTTT
TTGGTGTATGTGGGCCCTGTACAGCGGCCGCGTTAACGCGTATACTCTAGAGCG

TAAAAAACCTGAGCATGTGTAGCTCAGATCCTTACCGCCGGTTTCGGTTCATTCTAATGAATATATCA
CCCGTTACTATCGTATTTTTATGAATAATATTCTCCGTTCAATTTACTGATT

GGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCA
CCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCT

tE9 TTGTACCATTTGTTGTGCTTGTAATTTACTGTGTTTTTTATTCGGTTTTCGCTATCGAACTGTGAAATG
GAAATGGATGGAGAAGAGTTAATGAATGATATGGTCCTTTTGTTCATTCTC

AAATTAATATTATTTGTTTTTTCTCTTATTTGTTGTGTGTTGAATTTGAAATTATAAGAGATATGCAAAC
ATTTTGTTTTGAGTAAAAATGTGTCAAATCGTGGCCTCTAATGACCGAAG



TTTAGACATTTATGGACTTTCCTTTATGTAATTTTCCAGAATCCTTGTCAGATTCTAATCATTGCTTTAT
AATTATAGTTATACTCATGGATTTGTAGTTGAGTATGAAAATATTTTTTA

TTAATATGAGGAGTAAAACACTTGTAGTTGTACCATTATGCTTATTCACTAGGCAACAAATATATTTTC
AGACCTAGAAAAGCTGCAAATGTTACTGAATACAAGTATGTCCTCTTGTGT

CAGATTCTAATCATTGCTTTATAATTATAGTTATACTCATGGATTTGTAGTTGAGTATGAAAATATTTTT
TAATGCATTTTATGACTTGCCAATTGATTGACAACATGCATCAATCGACC

AGCTTTCGTTCGTATCATCGGTTTCGACAACGTTCGTCAAGTTCAATGCATCAGTTTCATTGCGCACA
CACCAGAATCCTACTGAGTTTGAGTATTATGGCATTGGGAAAACTGTTTTTC

tNOS GTATTAAATGTATAATTGCGGGACTCTAATCATAAAAACCCATCTCATAAATAACGTCATGCATTACAT
GTTAATTATTACATGCTTAACGTAATTCAACAGAAATTATATGATAATCAT

TCGACCGCGGTACCCGGAATTCGAGCTCGGTACCCGGGGATCTTCCCGATCTAGTAACATAGATGA
CACCGCGCGCGATAATTTATCCTAGTTTGCGCGCTATATTTTGTTTTCTATCGC

GCATTACATGTTAATTATTACATGCTTAACGTAATTCAACAGAAATTATATGATAATCATCGCAAGACC
GGCAACAGGATTCAATTTTAAGAAACTTTATTGCCAAATGTTTGAACGATC

tg7 TCTTGAAAGAAATATAGTTTAAATATTTATTGATAAAATAACAAGTCAGGTATTATAGTCCAAGCAAAA
ACATAAATTTATTGATGCAAGTTTAAATTCAGAAATATTTCAATAACTGAT

ATGCAAGTTTAAATTCAGAAATATTTCAATAACTGATTATATCAGCTGGTACATTGCCGTAGATGAAA
GACTGAGTGCGATATTATGTGTAATACATAAATTGATGATATAGCTAGCTTA

tpinII AGACTTGTCCATCTTCTGGATTGGCCAACTTAATTAATGTATGAAATAAAAGGATGCACACATAGTGA
CATGCTAATCACTATAATGTGGGCATCAAAGTTGTGTGTTATGTGTAATTAC

GATGAACCAGATGCATTTCATTAACCAAATCCATATACATATAAATATTAATCATATATAATTAATATCA
ATTGGGTTAGCAAAACAAATCTAGTCTAGGTGTGTTTTGCGAATTGCGGC

TAGTTATCTGAATAAAAGAGAAAGAGATCATCCATATTTCTTATCCTAAATGAATGTCACGTGTCTTTA
TAATTCTTTGATGAACCAGATGCATTTCATTAACCAAATCCATATACATAT

t35S TCACTCTCGGCATGGACGAGCTGTACAAGTGAAGATCCACCTAGTCTAGAGTCCGCAAAAATCACCA
GTCTCTCTCTACAAATCTATCTCTCTCTATTTTTCTCCAGAATAATGTGTGAG

CTCTATTTTTCTCCAGAATAATGTGTGAGTAGTTCCCAGATAAGGGAATTAGGGTTCTTATAGGGTTT
CGCTCATGTGTTGAGCATATAAGAAACCCTTAGTATGTATTTGTATTTGTAA

gus AGCCAGACAGAGTGTGATATCTACCCGCTTCGCGTCGGCATCCGGTCAGTGGCAGTGAAGGGCGA
ACAGTTCCTGATTAACCACAAACCGTTCTACTTTACTGGCTTTGGTCGTCATGAA

GGAATGGTGATTACCGACGAAAACGGCAAGAAAAAGCAGTCTTACTTCCATGATTTCTTTAACTATG
CCGGGATCCATCGCAGCGTAATGCTCTACACCACGCCGAACACCTGGGTGGAC

ACTGGACAAGGCACTAGCGGGACTTTGCAAGTGGTGAATCCGCACCTCTGGCAACCGGGTGAAGG
TTATCTCTATGAACTGTGCGTCACAGCCAAAAGCCAGACAGAGTGTGATATCTAC

GAGCATCAGGGCGGCTATACGCCATTTGAAGCCGATGTCACGCCGTATGTTATTGCCGGGAAAAGT
GTACGTATCACCGTTTGTGTGAACAACGAACTGAACTGGCAGACTATCCCGCCG

GATATCACCGTGGTGACGCATGTCGCGCAAGACTGTAACCACGCGTCTGTTGACTGGCAGGTGGTG
GCCAATGGTGATGTCAGCGTTGAACTGCGTGATGCGGATCAACAGGTGGTTGCA

gox ATGGCTGAGAACCACAAGAAGGTTGGTATCGCTGGAGCTGGAATCGTTGGTGTTTGCACTGCTTTG
ATGCTTCAACGTCGTGGATTCAAGGTTACCTTGATTGATCCAAACCCACCAGGT



ATGACCGCAACCCTCGTTTCTGAGCTCCTCGCAGGTGAGAAGACCTCTATCGACATCTCTCCATTCG
CACCAAACCGTTTCGGTATTGGTAAGTCCAAGCAAACTGGTCCTGCATCCTAA

ATCCCAGATTCCCTTCCAGTGATTGGTCGTGCTACCCGTACTCCAGACGTTATCTACGCTTTCGGTC
ACGGTCACCTCGGTATGACTGGTGCTCCAATGACCGCAACCCTCGTTTCTGAG

ATCGCCAACCCAGAAGCTGCTCCACGTATTCCAACTACCGATGCTTCTGGAAAGTTCATCGCTACTC
CTATGGAGATGGGTCTTCGTGTTGCTGGAACCGTTGAGTTCGCTGGTCTCACT

CCTTTGATCAAGTCCTTGGCTGAGGAGGCTGATGCTAGCCACCTTATCCGTCACGAAGGTCACCTTA
CCGTGTACCGTGGAGAAGCAGACTTCGCCAAGGACCGTGGAGGTTGGGAACTT

ACCAACGGTGTTCTTGCTGTTGATGCAGCTGTTGTTGCAGCTGGTGCACACTCCAAGTCTCTTGCTA
ACTCCCTTGGTGATGACATCCCATTGGATACCGAACGTGGATACCACATCGTG

CGTCGTCTCAACGGTGTTCGTACTCAAATCCTCAGCGCTGATGCATTGCGTGATTTCGATCCTAACT
TGTCTCACGCCTTTACCAAGGGAATCCTTATCGAAGAGAACGGTCACACCATC

ATCCGTTTCAGCTACTTTCCAACCATCATGCCTTGGTTGATTCGTTTCTTGCTTGCTGGAAGACCAAA
CAAGGTGAAGGAGCAAGCTAAGGCACTCCGTAACCTCATCAAGTCCACTGTG

GAAGGTGCTTCTTTCGGTAACGCTGGTTGCTTCAACGGTTCCTCCGTTGTTCCAATGTCCATGCCAG
GAAACTTGACTAGCGTTCCAAAGTGGCTTCTTGACCCAATGGGTCCATTGTCC

AACCCACAAGGTCTCGTGACTCTCTTGTTTCGTCGTTTCATCGCTAACGGTGGAGAGTTCGTGTCTG
CTCGTGTTATCGGATTCGAGACTGAAGGTCGTGCTCTCAAGGGTATCACCACC

GCTGCTCCTAACTGGAAGCGTGCTCACGTTCTCTACACTCACGCTCGTAAGTTGCTTCCAGCTCTCG
CTCCTGCCAGTTCTGAAGAACGTTACTCCAAGTGGATGGGTTTCCGTCCAAGC

cryIAb_1 GACCCCACCAACCCAGCCCTGCGCGAGGAGATGCGCATCCAGTTCAACGACATGAACTCTGCCCT
GACCACCGCCATCCCACTCTTCGCTGTCCAGAACTACCAGGTCCCTCTCCTGTCT

ATCGAACAGTTAATTAACCAAAGAATAGAAGAATTCGCTAGGAACCAAGCCATCTCTAGACTGGAGG
GCCTGAGCAACCTGTACCAGATCTACGCCGAGAGCTTCCGCGAGTGGGAGGCT

AGCCAACGCTACAGGGTCAGGATCAGGTACGCTTCCACCACCAACCTGCAGTTCCACACCAGCATC
GACGGCAGGCCCATCAACCAGGGCAACTTCAGCGCCACCATGAGCAGCGGCAGC

TTCAGCAACAGCAGCGTGAGCATCATCAGGGCTCCCATGTTCAGCTGGATCCACCGCAGCGCTGAG
TTCAACAACATCATTCCAAGTAGCCAGATCACTCAGATCCCACTCACCAAGAGC

ATGGCTGACAACAACCCCAACATCAACGAGTGCATCCCCTACAACTGCCTGAGCAACCCAGAGGTG
GAGGTGCTGGGTGGTGAGAGGATCGAGACCGGTTACACCCCCATCGACATCAGC

GTATACCGCAAGAGCGGCACTGTGGACAGCCTGGACGAGATCCCACCCCAGAACAACAACGTGCC
CCCTAGGCAGGGGTTCTCTCATCGCCTCTCACACGTGAGCATGTTCCGCAGCGGC

TCCAACGGCAGCAGCGTGTTCACCCTGTCTGCCCACGTGTTCAACAGCGGCAACGAGGTGTACATC
GACAGGATCGAGTTTGTCCCAGCTGAGGTGACCTTCGAAGCTGAGTACGACTGA

CTGAGCCTGACCCAGTTCCTGCTGAGCGAGTTCGTGCCTGGTGCTGGCTTCGTGCTGGGACTAGTG
GACATCATCTGGGGCATCTTCGGTCCCAGCCAGTGGGATGCCTTCCTGGTGCAG

TTCAGGGGCTCTGCCCAGGGCATCGAGGGCAGCATCCGCAGCCCCCACCTGATGGACATCCTGAA
CAGCATCACCATCTACACTGACGCCCACAGGGGTGAGTACTACTGGTCTGGCCAC

CGCACCCTGAGCAGCACCCTGTACAGGAGGCCCTTCAACATCGGCATCAACAACCAGCAGCTGAG
CGTGCTGGATGGCACCGAGTTCGCCTACGGCACCAGCAGCAACCTGCCCAGCGCC



CAGATCATGGCTTCTCCCGTGGGCTTCAGCGGTCCCGAGTTCACCTTCCCCCTGTACGGCACAATG
GGCAACGCTGCCCCACAGCAGAGGATCGTGGCCCAGCTGGGCCAGGGCGTGTAC

GTCTTGGATATCGTCAGTCTCTTCCCCAACTACGACAGCAGGACCTACCCTATCCGGACTGTGAGC
CAGCTGACCCGCGAGATCTACACCAACCCCGTGCTGGAGAACTTCGACGGCAGC

AACCTGCAGAGCGGAAGCTTCCGCACTGTGGGCTTCACTACCCCATTCAACTTCTCCAACGGCAGC
AGCGTGTTCACCCTGTCTGCCCACGTGTTCAACAGCGGCAACGAGGTGTACATC

ACCAACCTGGGCTCCGGGACTAGCGTTGTCAAGGGACCAGGGTTCACTGGAGGCGACATCCTGAG
GAGGACCAGCCCAGGCCAGATCAGCACCTTAAGGGTGAACATCACCGCTCCCCTC

ATCGGCAACTACACCGACCACGCAGTGAGATGGTACAACACTGGGCTTGAGAGGGTCTGGGGTCC
CGACAGCCGCGACTGGATCAGGTACAACCAGTTCAGGCGTGAACTCACTCTCACC

GTCTATGTGCAAGCTGCCAACCTCCATCTCAGCGTCCTTCGCGACGTGAGCGTCTTTGGGCAGAGG
TGGGGGTTCGACGCTGCCACCATCAACAGCCGCTACAACGACCTGACGCGTCTG

cryIab_2 TGGATTCATCGCAGCGCGGAGTTCAACAATATCATTCCGTCCTCCCAAATCACCCAAATCCCCCTCA
CCAAGTCCACCAACCTGGGCAGCGGCACCTCCGTGGTGAAGGGCCCAGGCTTC

CACCTGATGGACATCCTCAACAGCATCACTATCTACACCGATGCCCACCGCGGCGAGTACTACTGG
TCCGGCCACCAGATCATGGCCTCCCCGGTCGGCTTCAGCGGCCCCGAGTTTACC

CGGTACGCGCTCACTCCGCCCTCTGCCTTTGTTACTGCCACGTTTCTCTGAATGCTCTCTTGTGTGG
TGATTGCTGAGAGTGGTTTAGCTGGATCTAGAATTACACTCTGAAATCGTGTT

TTCAACTTCTCCAACGGCTCCAGCGTTTTCACCCTGAGCGCCCACGTGTTCAATTCCGGCAATGAGG
TGTACATTGACCGCATTGAGTTCGTGCCAGCCGAGGTCACCTTCGAAGCCGAG

CAGGCCATCAGCCGCCTGGAGGGCCTCAGCAACCTCTACCAAATCTACGCTGAGAGCTTCCGCGA
GTGGGAGGCCGACCCCACTAACCCAGCTCTCCGCGAGGAGATGCGCATCCAGTTC

AACGACATGAACAGCGCCCTGACCACCGCCATCCCACTCTTCGCCGTCCAGAACTACCAAGTCCCG
CTCCTGTCCGTGTACGTCCAGGCCGCCAACCTGCACCTCAGCGTGCTGAGGGAC

TCATCATGAGAATCCTTCTTAGATGTAAGACCACCTGCAGCAGATGACTTTGATCTTGTTGTTGGGC
GCCGACCAGATTGAGCCATTGCAGCTGTTAATGATGCACCAGCCGTGGTGCCA

TTGATGTTTATCTCTGCTCCTTTATTGTGACCATAAGTCAAGATCAGATGCACTTGTTTTAAATATTGT
TGTCTGAAGAAATAAGTACTGACAGTATTTTGATGCATTGATCTGCTTGTT

ATCCTACTAGACTGGCTGAGCACAACAGGGAAACGTTCCAGCGAAGACAATGCACTTTGCAGTTTCT
GAACCAACAGTGCCATGGGAGTTTCATCTCTCTCGACCAATCGAATTTCCGCG

ATAATAATTTGTTCGTCTGCAGAGCTTATTATTTGCCAAAATTAGATATTCCTATTCTGTTTTTGTTTGT
GTGCTGTTAAATTGTTAACGCCTGAAGGAATAAATATAAATGACGAAATT

GAGGACTTTCGGTAGCCTTCTTTCATTTCCGAATTTGCTTGCGAGCAGTCAGGTCCTTTTGATTCATC
TGAGTTTGGCTTTACAATAGCTTTTCCTTTTCCTTTGGCAGTACTAGTGCTT

ACGGGCGGCGACATCCTGCGCAGGACCTCCCCGGGCCAGATCAGCACCCTCCGCGTCAACATCAC
CGCTCCCCTGTCCCAGAGGTACCGCGTCAGGATTCGCTACGCTAGCACCACCAAC

TACGACCTGGAGAGAGCCCAGAAGGCTGTCAATGAGCTCTTCACGTCCAGCAATCAGATCGGCCTG
AAGACCGACGTCACTGACTACCACATCGACCAAGTCTCCAACCTCGTGGAGTGC

TTTCCTCTCTACGGCACGATGGGCAACGCCGCTCCACAACAACGCATCGTCGCTCAGCTGGGCCAG
GGCGTCTACCGCACCCTGAGCTCCACCCTGTACCGCAGGCCCTTCAACATCGGT



CTGGAGCGCGTCTGGGGCCCTGATTCTAGAGACTGGATTCGCTACAACCAGTTCAGGCGCGAGCT
GACCCTCACCGTCCTGGACATTGTGTCCCTCTTCCCGAACTACGACTCCCGCACC

TGCCTCAGCAACCCTGAGGTCGAGGTGCTCGGCGGTGAGCGCATCGAGACCGGTTACACCCCCAT
CGACATCTCCCTCTCCCTCACGCAGTTCCTGCTCAGCGAGTTCGTGCCAGGCGCT

CAGCTCGACCGCGGCTGGCGCGGCAGCACCGACATCACGATCCAGGGCGGCGACGATGTGTTCAA
GGAGAACTACGTGACTCTCCTGGGCACTTTCGACGAGTGCTACCCTACCTACTTG

TACCAGAAGATCGATGAGTCCAAGCTCAAGGCTTACACTCGCTACCAGCTCCGCGGCTACATCGAA
GACAGCCAAGACCTCGAGATTTACCTGATCCGCTACAACGCCAAGCACGAGACC

GTCAGCGTGTTTGGCCAGAGGTGGGGCTTCGACGCCGCCACCATCAACAGCCGCTACAACGACCT
CACCAGGCTGATCGGCAACTACACCGACCACGCTGTCCGCTGGTACAACACTGGC

TGTTGTAACAAAATTTAAAAATAAAGAGTTTCCTTTTTGTTGCTCTCCTTACCTCCTGATGGTATCTAG
TATCTACCAACTGACACTATATTGCTTCTCTTTACATACGTATCTTGCTCG

ATCAACAACCAGCAGCTGTCCGTCCTGGATGGCACTGAGTTCGCCTACGGCACCTCCTCCAACCTG
CCCTCCGCTGTCTACCGCAAGAGCGGCACGGTGGATTCCCTGGACGAGATCCCA

GTCAACGTGCCCGGTACTGGTTCCCTCTGGCCGCTGAGCGCCCCCAGCCCGATCGGCAAGTGTGC
CCACCACAGCCACCACTTCTCCTTGGACATCGATGTGGGCTGCACCGACCTGAAC

TACCCGATCCGCACCGTGTCCCAACTGACCCGCGAAATCTACACCAACCCCGTCCTGGAGAACTTC
GACGGTAGCTTCAGGGGCAGCGCCCAGGGCATCGAGGGCTCCATCAGGAGCCCA

CTGCAATTCCACACCTCCATCGACGGCAGGCCGATCAATCAGGGTAACTTCTCCGCCACCATGTCC
AGCGGCAGCAACCTCCAATCCGGCAGCTTCCGCACCGTGGGTTTCACCACCCCC

CTGCCTGTGCTGATTACTTGCCGTCCTTTGTAGCAGCAAAATATAGGGACATGGTAGTACGAAACGA
AGATAGAACCTACACAGCAATACGAGAAATGTGTAATTTGGTGCTTAGCGGTA

TACTAGACTGGCTGAGCACAACAGGGAAACGTTCCAGCGAAGACAATGCACTTTGCAGTTTCTGAAC
CAACAGTGCCATGGGAGTTTCATCTCTCTCGACCAATCGAATTTCCGCGGGCC

TTTATTTAAGCACATGTTGGTGTTATAGGGCACTTGGATTCAGAAGTTTGCTGTTAATTTAGGCACAG
GCTTCATACTACATGGGTCAATAGTATAGGGATTCATATTATAGGCGATACT

ATGCCTTCTCCCTAGTGTTGACCAGTGTTACTCACATAGTCTTTGCTCATTTCATTGTAATGCAGATA
CCAAGCGGCCATGGACAACAACCCAAACATCAACGAGTGCATCCCGTACAAC

CTCTCCGATGAGTTCTGCCTCGACGAGAAGAAGGAGCTGTCCGAGAAGGTGAAGCATGCCAAGCGT
CTCAGCGACGAGAGGAATCTCCTCCAGGACCCCAATTTCCGCGGCATCAACAGG

CCACAGAACAACAATGTGCCCCCCAGGCAGGGTTTTTCCCACAGGCTCAGCCACGTGTCCATGTTC
CGCTCCGGCTTCAGCAACTCGTCCGTGAGCATCATCAGAGCTCCTATGTTCTCC

GGCTTCGTCCTGGGCCTCGTGGACATCATCTGGGGCATCTTTGGCCCCTCCCAGTGGGACGCCTTC
CTGGTGCAAATCGAGCAGCTCATCAACCAGAGGATCGAGGAGTTCGCCAGGAAC

AGCACAATATTTGATGAATAATCCCGAAGTGATTTTTCGCCATGAGCTCGGGAAAGACGAAGCTTGA
AGGGTTGAGCCAGAGCACTAAGACCTGAAGTCAGACGAGACCCTCCAATACCA

GGAACCCCAGATTCAGAATTATTACCAGATGGAATTATAGGCTTCGATGCAACCTCACTGCGTTGAA
CTCTAGGCCAAAGGAATTCTTCAACAGATGCAAGACTAGCAAATGGGTCGATA

cryIAb_3 GGCAACTACACCGACCACGCCGTGCGCTGGTACAACACCGGCCTGGAGCGCGTGTGGGGTCCCG
ACAGCCGCGACTGGATCAGGTACAACCAGTTCCGCCGCGAGCTGACCCTGACCGTG



CGCGGCAGCGCCCAGGGCATCGAGGGCAGCATCCGCAGCCCCCACCTGATGGACATCCTGAACA
GCATCACCATCTACACCGACGCCCACCGCGGCGAGTACTACTGGAGCGGCCACCAG

CTGGACATCGTGAGCCTGTTCCCCAACTACGACAGCCGCACCTACCCCATCCGCACCGTGAGCCAG
CTGACCCGCGAGATTTACACCAACCCCGTGCTGGAGAACTTCGACGGCAGCTTC

AACCTGGGCAGCGGCACCAGCGTGGTGAAGGGCCCCGGCTTCACCGGCGGCGACATCCTGCGCC
GCACCAGCCCCGGCCAGATCAGCACCCTGCGCGTGAACATCACCGCCCCCCTGAGC

AGCAACAGCAGCGTGAGCATCATCCGTGCACCTATGTTCAGCTGGATTCACCGCAGTGCCGAGTTC
AACAACATCATCCCCAGCAGCCAAATCACCCAGATCCCCCTGACCAAGAGCACC

GAGCAGCTGATCAACCAGCGCATCGAGGAGTTCGCCCGCAACCAGGCCATCAGCCGCCTGGAGGG
CCTGAGCAACCTGTACCAAATCTACGCCGAGAGCTTCCGCGAGTGGGAGGCCGAC

CTGCAGAGCGGCAGCTTCCGCACCGTGGGCTTCACCACCCCCTTCAACTTCAGCAACGGCAGCAG
CGTGTTCACCCTGAGCGCCCACGTGTTCAACAGCGGCAACGAGGTGTACATCGAC

TACCGCAAGAGCGGCACCGTGGACAGCCTGGACGAGATCCCCCCTCAGAACAACAACGTGCCACC
TCGACAGGGCTTCAGCCACCGTCTGAGCCACGTGAGCATGTTCCGCAGTGGCTTC

TACGTGCAGGCCGCCAACCTGCACCTGAGCGTGCTGCGCGACGTCAGCGTGTTCGGCCAGCGCTG
GGGCTTCGACGCCGCCACCATCAACAGCCGCTACAACGACCTGACCCGCCTGATC

CGCATCGAGTTCGTGCCCGCCGAGGTGACCTTCGAGGCCGAGTACGACCTGGAGAGGGCTCAGAA
GGCCGTGAACGAGCTGTTCACCAGCAGCAACCAGATCGGCCTGAAGACCGACGTG

CAGCGCTACCGCGTCCGCATCCGCTACGCCAGCACCACCAACCTGCAGTTCCACACCAGCATCGA
CGGCCGCCCCATCAACCAGGGCAACTTCAGCGCCACCATGAGCAGCGGCAGCAAC

ACCCTGAGCAGCACCCTGTACCGTCGACCTTTCAACATCGGCATCAACAACCAGCAGCTGAGCGTG
CTGGACGGCACCGAGTTCGCCTACGGCACCAGCAGCAACCTGCCCAGCGCCGTG

ACCTTCGAGGCCGAGTACGACCTGGAGAGGGCTCAGAAGGCCGTGAACGAGCTGTTCACCAGCAG
CAACCAGATCGGCCTGAAGACCGACGTGACCGACTACCACATCGATCAGGTGTAG

ATGGACAACAACCCCAACATCAACGAGTGCATCCCCTACAACTGCCTGAGCAACCCCGAGGTGGAG
GTGCTGGGCGGCGAGCGCATCGAGACCGGCTACACCCCCATCGACATCAGCCTG

CCCACCAACCCCGCCCTGCGCGAGGAGATGCGCATCCAGTTCAACGACATGAACAGCGCCCTGAC
CACCGCCATCCCCCTGTTCGCCGTGCAGAACTACCAGGTGCCCCTGCTGAGCGTG

AGCCTGACCCAGTTCCTGCTGAGCGAGTTCGTGCCCGGCGCCGGCTTCGTGCTGGGCCTGGTGGA
CATCATCTGGGGCATCTTCGGCCCCAGCCAGTGGGACGCCTTCCTGGTGCAGATC

ATCATGGCCAGCCCCGTCGGCTTCAGCGGCCCCGAGTTCACCTTCCCCCTGTACGGCACCATGGG
CAACGCTGCACCTCAGCAGCGCATCGTGGCACAGCTGGGCCAGGGAGTGTACCGC

cry1B GTGTACTCTTGGACTCACAGGTCTGCTGACCGCACTAACACCATCGGCCCAAACAGGATCACCCAA
ATCCCAATGGTGAAGGCCTCCGAGCTGCCACAAGGCACCACCGTGGTGAGGGGA

GCCCAGTTGACCAGAGAGGTTTACACCGATGCTATCGGTGCTACTGGCGTGAACATGGCCAGCATG
AACTGGTACAACAACAACGCCCCATCCTTCTCCGCCATCGAAGCTGCCGCTATC

ATGGTTACCTCCAACCGTAAGAACGAGAACGAGATCATCAACGCTGTGTCCAACCACTCCGCTCAG
ATGGACCTCCTCCCAGACGCTCGCATCGAGGACTCCTTGTGCATCGCTGAGGGC

TTCCTCAACGCTATGCCACTCTTCGCCATCAGGAACCAAGAGGTCCCATTGTTGATGGTGTACGCTC
AGGCTGCCAACTTGCACCTCTTGTTGTTGAGGGACGCCTCCCTCTTCGGCAGC



AGGTCCCCACACCTCCTGGACTTCCTGGAGCAACTCACCATCTTCAGCGCTTCCTCCCGCTGGAGC
AACACCAGGCACATGACCTACTGGCGTGGTCACACCATCCAGTCCCGTCCCATC

CCAGGCTTCACTGGCGGCGACATCCTCAGGAGGACCAACACTGGCGGCTTCGGTCCCATCAGGGT
CACCGTCAACGGCCCATTGACCCAAAGATACCGCATCGGCTTCCGCTACGCTTCC

GGAGGTGGCTTGAACACCTCCACCCACGGAGCTACTAACACCTCCATCAACCCAGTGACCTTGCGT
TTCGCCTCTCGTGACGTGTACAGGACCGAGAGCTACGCCGGTGTCCTCCTCTGG

AACAACATCGACCCATTCGTCAGCGCCTCCACCGTCCAAACCGGCATCAACATCGCTGGCCGCATC
CTTGGCGTGTTGGGCGTCCCATTCGCAGGACAGCTTGCTAGTTTCTACTCCTTC

GGCATCTACCTCGAGCCCATTCACGGCGTGCCAACCGTGAGGTTCAACTTCACCAACCCACAGAAC
ATCTCCGATCGCGGCACTGCGAACTACTCCCAACCATACGAGTCCCCAGGCCTC

ACCAACGCTGCTTCCTGGGTCAGGTACAACCAGTTCCGCAGGGACCTCACCTTGGGTGTCTTGGAC
CTCGTGGCCCTCTTCCCAAGCTACGACACCCGCACCTACCCCATCAACACCTCT

ACCGTGGACTTCGACTTCTTCGTGTCCCGTGGTGGCACCACCGTAAACAACTTCAGGTTCCTCAGG
ACCATGAACAGCGGTGACGAGCTCAAGTACGGCAACTTCGTGAGGCGTGCCTTC

CAGGGTTTGGGTGACTCCTTCAGGGCCTATCAACAGTCTCTGGAGGACTGGCTCGAGAACCGCGAC
GACGCTAGGACCAGGAGCGTCCTCTACACCCAGTACATCGCTTTGGAATTGGAC

CAGTTGAAGGACTCCGAGACTGAGTTGCCACCAGAGACTACTGAGCGTCCAAACTACGAGTCTTAC
AGCCACAGGTTGTCCCACATCGGCATCATCCTGCAGTCTAGGGTGAACGTGCCA

GACATCATCCGCACCTCCATCCAAGGCCTCAGCGGCAACGGCGAGGTGTACATCGACAAGATCGA
GATCATCCCAGTGACCGCCACCTTCGAGGCCGAGTACGACTTGGAGAGGTAATGA

GAATTCGGCCTCACTAGCCAGGAGATCCAGAGGTACTACGAGCGCCAAGTCGAGAGGACTAGGGA
CTACTCCGACTACTGCGTGGAGTGGTACAACACTGGTCTCAACAGCTTGAGGGGC

CTCGTCGGCGAGTTGTGGCCCAGGGGCAGGGACCAATGGGAGATCTTCTTGGAACACGTCGAGCA
ACTCATCAACCAGCAGATCACCGAGAATGCCAGGAACACCGCTCTCGCTCGTCTC

ACCACCCCATTCACCTTCACCCAGATCCAAGACATCATCCGCACCTCCATCCAAGGCCTCAGCGGC
AACGGCGAGGTGTACATCGACAAGATCGAGATCATCCCAGTGACCGCCACCTTC

cry1Aa TTGGACATTGTGTCTCTCTTCCCGAACTATGACTCCAGAACCTACCCTATCCGTACAGTGTCCCAAC
TTACCAGAGAAATCTATACTAACCCAGTTCTTGAGAACTTCGACGGTAGCTTC

GAGCAGTTGATCAACCAGAGGATCGAAGAGTTCGCCAGGAACCAGGCCATCTCTAGGTTGGAAGGA
TTGAGCAATCTCTACCAAATCTATGCAGAGAGCTTCAGAGAGTGGGAAGCCGAT

AGCAACAGTTCCGTGAGCATCATCAGAGCTCCTATGTTCTCATGGATTCATCGTAGTGCTGAGTTCA
ACAATATCATTCCTTCCTCTCAAATCACCCAAATCCCATTGACCAAGTCTACT

ACCCTGTCTTCCACCTTGTACAGAAGACCCTTCAATATCGGTATCAACAACCAGCAACTTTCCGTTCT
TGACGGAACAGAGTTCGCCTATGGAACCTCTTCTAACTTGCCATCCGCTGTT

TACGTTCAAGCAGCTAATCTTCACCTCAGCGTGCTTCGAGACGTTAGCGTGTTTGGGCAAAGGTGG
GGATTCGATGCTGCAACCATCAATAGCCGTTACAACGACCTTACTAGGCTGATT

ATGGACAACAACCCAAACATCAACGAATGCATTCCATACAACTGCTTGAGTAACCCAGAAGTTGAAG
TACTTGGTGGAGAACGCATTGAAACCGGTTACACTCCCATCGACATCTCCTTG

CCTACTAACCCAGCTCTCCGCGAGGAAATGCGTATTCAATTCAACGACATGAACAGCGCCTTGACCA
CAGCTATCCCATTGTTCGCAGTCCAGAACTACCAAGTTCCTCTCTTGTCCGTG



CAAAGATATCGTGTCAGGATTCGTTACGCATCTACCACTAACTTGCAATTCCACACCTCCATCGACG
GAAGGCCTATCAATCAGGGTAACTTCTCCGCAACCATGTCAAGCGGCAGCAAC

ATCATGGCCTCTCCAGTTGGATTCAGCGGGCCCGAGTTTACCTTTCCTCTCTATGGAACTATGGGAA
ACGCCGCTCCACAACAACGTATCGTTGCTCAACTAGGTCAGGGTGTCTACAGA

TTGCAATCCGGCAGCTTCAGAACCGTCGGTTTCACTACTCCTTTCAACTTCTCTAACGGATCAAGCG
TTTTCACCCTTAGCGCTCATGTGTTCAATTCTGGCAATGAAGTGTACATTGAC

TACAGAAAGAGCGGAACCGTTGATTCCTTGGACGAAATCCCACCACAGAACAACAATGTGCCACCC
AGGCAAGGATTCTCCCACAGGTTGAGCCACGTGTCCATGTTCCGTTCCGGATTC

CGTGGTTCTGCCCAAGGTATCGAAGGCTCCATCAGGAGCCCACACTTGATGGACACCTTGAACAGC
ATAACTATCTACACCGATGCTCACAGAGGAGAGTATTACTGGTCTGGACACCAG

GGAAACTACACCGACCACGCTGTTCGTTGGTACAACACTGGCTTGGAGCGTGTCTGGGGTCCTGAT
TCTAGAGATTGGATTAGATACAACCAGTTCAGGAGAGAATTGACCCTCACAGTT

TTCTCTAACGGATCAAGCGTTTTCACCCTTAGCGCTCATGTGTTCAATTCTGGCAATGAAGTGTACAT
TGACCGTATTGAGTTTGTGCCTGCCGAAGTTACCTTCGAGGCTGAGTACTGA

TCCTTGACACAGTTTCTGCTCAGCGAGTTCGTGCCAGGTGCTGGGTTCGTTCTCGGACTAGTTGACA
TCATCTGGGGTATCTTTGGTCCATCTCAATGGGATGCATTCCTGGTGCAAATT

AACCTTGGATCTGGAACTTCTGTCGTGAAAGGACCAGGCTTCACAGGAGGTGATATTCTTAGAAGAA
CTTCTCCTGGCCAGATTAGCACCCTCAGAGTTAACATCACTGCACCACTTTCT

cry1Ab/c TACGTTCAAGCAGCTAATCTTCACCTCAGCGTGCTTCGAGACGTTAGCGTGTTTGGGCAAAGGTGG
GGATTCGATGCTGCAACCATCAATAGCCGTTACAACGACCTTACTAGGCTGATT

TCCTTGGATAATCTCCAATCCAGCGATTTCGGTTACTTTGAAAGTGCCAATGCTTTTACATCTTCACT
CGGTAACATCGTGGGTGTTAGAAACTTTAGTGGGACTGCAGGAGTGATTATC

CCTACTAACCCAGCTCTCCGCGAGGAAATGCGTATTCAATTCAACGACATGAACAGCGCCTTGACCA
CAGCTATCCCATTGTTCGCAGTCCAGAACTACCAAGTTCCTCTCTTGTCCGTG

TTGGACATTGTGTCTCTCTTCCCGAACTATGACTCCAGAACCTACCCTATCCGTACAGTGTCCCAAC
TTACCAGAGAAATCTATACTAACCCAGTTCTTGAGAACTTCGACGGTAGCTTC

GGAAACTACACCGACCACGCTGTTCGTTGGTACAACACTGGCTTGGAGCGTGTCTGGGGTCCTGAT
TCTAGAGATTGGATTAGATACAACCAGTTCAGGAGAGAATTGACCCTCACAGTT

ACCTTGTCTTCCACCTTGTACAGAAGACCCTTCAATATCGGTATCAACAACCAGCAACTTTCCGTTCT
TGACGGAACAGAGTTCGCCTATGGAACCTCTTCTAACTTGCCATCCGCTGTT

AGCAACAGTTCCGTGAGCATCATCAGAGCTCCTATGTTCTCTTGGATACATCGTAGTGCTGAGTTCA
ACAACATCATCGCATCCGATAGTATTACTCAAATCCCTGCAGTGAAGGGAAAC

CGTGGTTCTGCCCAAGGTATCGAAGGCTCCATCAGGAGCCCACACTTGATGGACATCTTGAACAGC
ATAACTATCTACACCGATGCTCACAGAGGAGAGTATTACTGGTCTGGACACCAG

GAGCAGTTGATCAACCAGAGGATCGAAGAGTTCGCCAGGAACCAGGCCATCTCTAGGTTGGAAGGA
TTGAGCAATCTCTACCAAATCTATGCAGAGAGCTTCAGAGAGTGGGAAGCCGAT

TTTCTCTTCAACGGTTCTGTCATTTCAGGACCAGGATTCACTGGTGGAGACCTCGTTAGACTCAACA
GCAGTGGAAATAACATTCAGAATAGAGGGTATATTGAAGTTCCAATTCACTTC

CCATCCACATCTACCAGATATAGAGTTCGTGTGAGGTATGCTTCTGTGACCCCTATTCACCTCAACG
TTAATTGGGGTAATTCATCCATCTTCTCCAATACAGTTCCAGCTACAGCTACC



TCCTTGACACAGTTTCTGCTCAGCGAGTTCGTGCCAGGTGCTGGGTTCGTTCTCGGACTAGTTGACA
TCATCTGGGGTATCTTTGGTCCATCTCAATGGGATGCATTCCTGGTGCAAATT

ATCATGGCCTCTCCAGTTGGATTCAGCGGGCCCGAGTTTACCTTTCCTCTCTATGGAACTATGGGAA
ACGCCGCTCCACAACAACGTATCGTTGCTCAACTAGGTCAGGGTGTCTACAGA

AGATTCGAGTTCATTCCAGTTACTGCAACACTCGAGGCTGAGTACAACCTCGAAAGAGCCCAGAAG
GCTGTAATGCCCTCTTCACCTCTACAAACCAGCTTGGACTCAAGACAAATGTGA

TACAGAAAGAGCGGAACCGTTGATTCCTTGGACGAAATCCCACCACAGAACAACAATGTGCCACCC
AGGCAAGGATTCTCCCACAGGTTGAGCCACGTGTCCATGTTCCGTTCCGGATTC

ATGGACAACAACCCAAACATCAACGAATGCATTCCATACAACTGCTTGAGTAACCCAGAAGTTGAAG
TACTTGGTGGAGAACGCATTGAAACCGGTTACACTCCCATCGACATCTCCTTG

GACAGATTCGAGTTCATTCCAGTTACTGCAACACTCGAGGCTGAGTACAACCTCGAAAGAGCCCAG
AAGGCTGTAATGCCCTCTTCACCTCTACAAACCAGCTTGGACTCAAGACAAATG

cry1Ac CCTACTAACCCAGCTCTCCGCGAGGAAATGCGTATTCAATTCAACGACATGAACAGCGCCTTGACCA
CAGCTATCCCATTGTTCGCAGTCCAGAACTACCAAGTTCCTCTCTTGTCCGTG

TACGTTCAAGCAGCTAATCTTCACCTCAGCGTGCTTCGAGACGTTAGCGTGTTTGGGCAAAGGTGG
GGATTCGATGCTGCAACCATCAATAGCCGTTACAACGACCTTACTAGGCTGATT

ATGGACAACAACCCAAACATCAACGAATGCATTCCATACAACTGCTTGAGTAACCCAGAAGTTGAAG
TACTTGGTGGAGAACGCATTGAAACCGGTTACACTCCCATCGACATCTCCTTG

ACCTTGTCTTCCACCTTGTACAGAAGACCCTTCAATATCGGTATCAACAACCAGCAACTTTCCGTTCT
TGACGGAACAGAGTTCGCCTATGGAACCTCTTCTAACTTGCCATCCGCTGTT

TTTCTCTTCAACGGTTCTGTCATTTCAGGACCAGGATTCACTGGTGGAGACCTCGTTAGACTCAACA
GCAGTGGAAATAACATTCAGAATAGAGGGTATATTGAAGTTCCAATTCACTTC

GAGCAGTTGATCAACCAGAGGATCGAAGAGTTCGCCAGGAACCAGGCCATCTCTAGGTTGGAAGGA
TTGAGCAATCTCTACCAAATCTATGCAGAGAGCTTCAGAGAGTGGGAAGCCGAT

TCCTTGACACAGTTTCTGCTCAGCGAGTTCGTGCCAGGTGCTGGGTTCGTTCTCGGACTAGTTGACA
TCATCTGGGGTATCTTTGGTCCATCTCAATGGGATGCATTCCTGGTGCAAATT

AGATTCGAGTTCATTCCAGTTACTGCAACACTCGAGGCTGAGTACAACCTTGAGAGAGCCCAGAAG
GCTGTGAACGCCCTCTTTACCTCCACCAATCAGCTTGGCTTGAAAACTAACGTT

GACAGATTCGAGTTCATTCCAGTTACTGCAACACTCGAGGCTGAGTACAACCTTGAGAGAGCCCAG
AAGGCTGTGAACGCCCTCTTTACCTCCACCAATCAGCTTGGCTTGAAAACTAAC

CCATCCACATCTACCAGATATAGAGTTCGTGTGAGGTATGCTTCTGTGACCCCTATTCACCTCAACG
TTAATTGGGGTAATTCATCCATCTTCTCCAATACAGTTCCAGCTACAGCTACC

GGAAACTACACCGACCACGCTGTTCGTTGGTACAACACTGGCTTGGAGCGTGTCTGGGGTCCTGAT
TCTAGAGATTGGATTAGATACAACCAGTTCAGGAGAGAATTGACCCTCACAGTT

AGCAACAGTTCCGTGAGCATCATCAGAGCTCCTATGTTCTCTTGGATACATCGTAGTGCTGAGTTCA
ACAACATCATCGCATCCGATAGTATTACTCAAATCCCTGCAGTGAAGGGAAAC

TACAGAAAGAGCGGAACCGTTGATTCCTTGGACGAAATCCCACCACAGAACAACAATGTGCCACCC
AGGCAAGGATTCTCCCACAGGTTGAGCCACGTGTCCATGTTCCGTTCCGGATTC

CGTGGTTCTGCCCAAGGTATCGAAGGCTCCATCAGGAGCCCACACTTGATGGACATCTTGAACAGC
ATAACTATCTACACCGATGCTCACAGAGGAGAGTATTACTGGTCTGGACACCAG



TCCTTGGATAATCTCCAATCCAGCGATTTCGGTTACTTTGAAAGTGCCAATGCTTTTACATCTTCACT
CGGTAACATCGTGGGTGTTAGAAACTTTAGTGGGACTGCAGGAGTGATTATC

TTGGACATTGTGTCTCTCTTCCCGAACTATGACTCCAGAACCTACCCTATCCGTACAGTGTCCCAAC
TTACCAGAGAAATCTATACTAACCCAGTTCTTGAGAACTTCGACGGTAGCTTC

ATCATGGCCTCTCCAGTTGGATTCAGCGGGCCCGAGTTTACCTTTCCTCTCTATGGAACTATGGGAA
ACGCCGCTCCACAACAACGTATCGTTGCTCAACTAGGTCAGGGTGTCTACAGA

Cry1A105_1 GGCTATGTTACCAAGGAGCTTGAGTACTTTCCTGAGACCGACAAAGTGTGGATCGAGATCGGTGAA
ACCGAGGGAACCTTCATCGTGGACAGCGTGGAGCTTCTCTTGATGGAGGAATAA

GTTTACAGAAAGAGCGGAACCGTTGATTCCTTGGACGAAATCCCACCACAGAACAACAATGTGCCAC
CCAGGCAAGGATTCTCCCACAGGTTGAGCCACGTGTCCATGTTCCGTTCCGGA

TTGTCCTTGACACAGTTTCTGCTCAGCGAGTTCGTGCCAGGTGCTGGGTTCGTTCTCGGACTAGTTG
ACATCATCTGGGGTATCTTTGGTCCATCTCAATGGGATGCATTCCTGGTGCAA

AATGAGGACCTCGGAGTCTGGGTCATCTTCAAGATCAAGACCCAAGACGGACACGCAAGACTTGGC
AACCTTGAGTTTCTCGAAGAGAAACCATTGGTCGGTGAAGCTCTCGCTCGTGTG

GTCACCCTCTCCGGAACTTTCGACGAGTGCTACCCTACCTACTTGTACCAGAAGATCGATGAGTCCA
AACTCAAAGCCTTCACCAGGTATCAACTTAGAGGCTACATCGAAGACAGCCAA

AGATGCGCTCCACACCTTGAGTGGAATCCTGACTTGGACTGCTCCTGCAGGGATGGCGAGAAGTGT
GCCCACCATTCTCATCACTTCTCCTTGGACATCGATGTGGGATGTACTGACCTG

GTGTACGTTCAAGCAGCTAATCTTCACCTCAGCGTGCTTCGAGACGTTAGCGTGTTTGGGCAAAGGT
GGGGATTCGATGCTGCAACCATCAATAGCCGTTACAACGACCTTACTAGGCTG

GACCTTGAAATCTACTCGATCAGGTACAATGCCAAGCACGAGACCGTGAATGTCCCAGGTACTGGTT
CCCTCTGGCCACTTTCTGCCCAATCTCCCATTGGGAAGTGTGGAGAGCCTAAC

GCCATGGACAACAACCCAAACATCAACGAATGCATTCCATACAACTGCTTGAGTAACCCAGAAGTTG
AAGTACTTGGTGGAGAACGCATTGAAACCGGTTACACTCCCATCGACATCTCC

GTTACTGACTATCACATTGACCAAGTGTCCAACTTGGTCACCTACCTTAGCGATGAGTTCTGCCTCG
ACGAGAAGCGTGAACTCTCCGAGAAAGTTAAACACGCCAAGCGTCTCAGCGAC

TTCAGCAACAGTTCCGTGAGCATCATCAGAGCTCCTATGTTCTCTTGGATACACCGTAGTGCTGAGT
TCAACAACATCATTGCATCCGACAGCATTACTCAAATACCCTTGGTGAAAGCA

CGTGAGAACCCTTGCGAGTTCAACAGAGGTTACAGGGACTACACACCACTTCCAGTTGGCTATGTTA
CCAAGGAGCTTGAGTACTTTCCTGAGACCGACAAAGTGTGGATCGAGATCGGT

CAGATCATGGCCTCTCCAGTTGGATTCAGCGGGCCCGAGTTTACCTTTCCTCTCTATGGAACTATGG
GAAACGCCGCTCCACAACAACGTATCGTTGCTCAACTAGGTCAGGGTGTCTAC

CCCCAAAGGTATCGTGCAAGAATCCGCTATGCCTCTACTACAAATCTCAGGATCTACGTGACTGTTG
CAGGTGAAAGGATCTTTGCTGGTCAGTTCAACAAGACTATGGATACCGGTGAC

ATTGGAAACTACACCGACCACGCTGTTCGTTGGTACAACACTGGCTTGGAGCGTGTCTGGGGTCCT
GATTCTAGAGATTGGATTAGATACAACCAGTTCAGGAGAGAATTGACCCTCACA

AGAACCTTGTCTTCCACCTTGTACAGAAGACCCTTCAATATCGGTATCAACAACCAGCAACTTTCCGT
TCTTGACGGAACAGAGTTCGCCTATGGAACCTCTTCTAACTTGCCATCCGCT

GAGAGGAATCTCTTGCAAGACTCCAACTTCAAAGACATCAACAGGCAGCCAGAACGTGGTTGGGGT
GGAAGCACCGGGATCACCATCCAAGGAGGCGACGATGTGTTCAAGGAGAACTAC



CATACACTTCAGTCAGGTACTACTGTTGTCAGAGGTCCAGGGTTTACAGGAGGAGACATTCTTCGTC
GCACAAGTGGAGGACCCTTTGCTTACACTATTGTTAACATCAATGGCCAATTG

GACAGGTTTGAATTGATTCCAGTTACTGCAACCCTCGAGGCTGAGTACAACCTTGAGAGAGCCCAG
AAGGCTGTGAACGCCCTCTTTACCTCCACCAATCAGCTTGGCTTGAAAACTAAC

GTTTTGGACATTGTGTCTCTCTTCCCGAACTATGACTCCAGAACCTACCCTATCCGTACAGTGTCCC
AACTTACCAGAGAAATCTATACTAACCCAGTTCTTGAGAACTTCGACGGTAGC

GAACAGAACAATCAGCGTTCCGTCCTGGTTGTGCCTGAGTGGGAAGCTGAAGTGTCCCAAGAGGTT
AGAGTCTGTCCAGGTAGAGGCTACATTCTCCGTGTGACCGCTTACAAGGAGGGA

GAACTTGAGGGACGTATCTTTACCGCATTCTCCTTGTACGATGCCAGAAACGTCATCAAGAACGGTG
ACTTCAACAATGGCCTCAGCTGCTGGAATGTGAAAGGTCATGTGGACGTGGAG

TTGCAAGCCGACACCAACATCGCCATGATCCACGCCGCAGACAAACGTGTGCACAGCATTCGTGAG
GCTTACTTGCCTGAGTTGTCCGTGATCCCTGGTGTGAACGCTGCCATCTTCGAG

TACGGTGAGGGTTGCGTGACCATCCACGAGATCGAGAACAACACCGACGAGCTTAAGTTCTCCAAC
TGCGTCGAGGAAGAAATCTATCCCAACAACACCGTTACTTGCAACGACTACACT

CCTTTGACATTCCAATCTTTTAGCTACGCAACTATCAACACAGCTTTTACATTCCCAATGAGCCAGAG
TAGCTTCACAGTAGGTGCTGACACTTTCAGCTCAGGGAATGAAGTTTACATC

GATCCTACTAACCCAGCTCTCCGCGAGGAAATGCGTATTCAATTCAACGACATGAACAGCGCCTTGA
CCACAGCTATCCCATTGTTCGCAGTCCAGAACTACCAAGTTCCTCTCTTGTCC

ATTGAGCAGTTGATCAACCAGAGGATCGAAGAGTTCGCCAGGAACCAGGCCATCTCTAGGTTGGAA
GGATTGAGCAATCTCTACCAAATCTATGCAGAGAGCTTCAGAGAGTGGGAAGCC

AAGAGAGCAGAGAAGAAGTGGAGGGACAAACGTGAGAAACTCGAATGGGAAACTAACATCGTTTAC
AAGGAGGCCAAAGAGTCCGTGGATGCTTTGTTCGTGAACTCCCAATATGATCAG

GTGAATCAGGAAGAGTACGGAGGTGCCTACACTAGCCGTAACAGAGGTTACAACGAAGCTCCTTCC
GTTCCTGCTGACTATGCCTCCGTGTACGAGGAGAAATCCTACACAGATGGCAGA

TTCCGTGGTTCTGCCCAAGGTATCGAAGGCTCCATCAGGAGCCCACACTTGATGGACATCTTGAAC
AGCATAACTATCTACACCGATGCTCACAGAGGAGAGTATTACTGGTCTGGACAC

Cry1A105_2 GTTCAAGGAGAACTACGTCACCCTCTCCGGAACTTTCGACGAGTGCTACCCTACCTACTTGTACCAG
AAGATCGATGAGTCCAAACTCAAAGCCTTCACCAGGTATCAACTTAGAGGCTA

GAATGAAGTTTACATCGACAGGTTTGAATTGATTCCAGTTACTGCAACCCTCGAGGCTGAGTACAAC
CTTGAGAGAGCCCAGAAGGCTGTGAACGCCCTCTTTACCTCCACCAATCAGCT

CATCGAAGACAGCCAAGACCTTGAAATCTACTCGATCAGGTACAATGCCAAGCACGAGACCGTGAA
TGTCCCAGGTACTGGTTCCCTCTGGCCACTTTCTGCCCAATCTCCCATTGGGAA

TTCGTGCCAGGCGCTGGCTTCGTCCTGGGCCTCGTGGACATCATCTGGGGCATCTTTGGCCCCTCC
CAGTGGGACGCCTTCCTGGTGCAAATCGAGCAGCTCATCAACCAGAGGATCGAG

AGCTCTCGCTCGTGTGAAGAGAGCAGAGAAGAAGTGGAGGGACAAACGTGAGAAACTCGAATGGG
AAACTAACATCGTTTACAAGGAGGCCAAAGAGTCCGTGGATGCTTTGTTCGTGAA

CAAGCGTCTCAGCGACGAGAGGAATCTCTTGCAAGACTCCAACTTCAAAGACATCAACAGGCAGCC
AGAACGTGGTTGGGGTGGAAGCACCGGGATCACCATCCAAGGAGGCGACGATGT

TGGCTTGAAAACTAACGTTACTGACTATCACATTGACCAAGTGTCCAACTTGGTCACCTACCTTAGC
GATGAGTTCTGCCTCGACGAGAAGCGTGAACTCTCCGAGAAAGTTAAACACGC



CTACTGGTCCGGCCACCAGATCATGGCCTCCCCGGTCGGCTTCAGCGGCCCCGAGTTTACCTTTCC
TCTCTACGGCACGATGGGCAACGCCGCTCCACAACAACGCATCGTCGCTCAGCT

ATGCGCATCCAGTTCAACGACATGAACAGCGCCCTGACCACCGCCATCCCACTCTTCGCCGTCCAG
AACTACCAAGTCCCGCTCCTGTCCGTGTACGTCCAGGCCGCCAACCTGCACCTC

GAGTTCGCCAGGAACCAGGCCATCAGCCGCCTGGAGGGCCTCAGCAACCTCTACCAAATCTACGCT
GAGAGCTTCCGCGAGTGGGAGGCCGACCCCACTAACCCAGCTCTCCGCGAGGAG

TTGCAACGACTACACTGTGAATCAGGAAGAGTACGGAGGTGCCTACACTAGCCGTAACAGAGGTTA
CAACGAAGCTCCTTCCGTTCCTGCTGACTATGCCTCCGTGTACGAGGAGAAATC

CTCCCAATATGATCAGTTGCAAGCCGACACCAACATCGCCATGATCCACGCCGCAGACAAACGTGT
GCACAGCATTCGTGAGGCTTACTTGCCTGAGTTGTCCGTGATCCCTGGTGTGAA

TATGGATACCGGTGACCCTTTGACATTCCAATCTTTTAGCTACGCAACTATCAACACAGCTTTTACAT
TCCCAATGAGCCAGAGTAGCTTCACAGTAGGTGCTGACACTTTCAGCTCAGG

CTACACAGATGGCAGACGTGAGAACCCTTGCGAGTTCAACAGAGGTTACAGGGACTACACACCACT
TCCAGTTGGCTATGTTACCAAGGAGCTTGAGTACTTTCCTGAGACCGACAAAGT

GGGATGTACTGACCTGAATGAGGACCTCGGAGTCTGGGTCATCTTCAAGATCAAGACCCAAGACGG
ACACGCAAGACTTGGCAACCTTGAGTTTCTCGAAGAGAAACCATTGGTCGGTGA

CATCAATGGCCAATTGCCCCAAAGGTATCGTGCAAGAATCCGCTATGCCTCTACTACAAATCTCAGG
ATCTACGTGACTGTTGCAGGTGAAAGGATCTTTGCTGGTCAGTTCAACAAGAC

CGCTTACAAGGAGGGATACGGTGAGGGTTGCGTGACCATCCACGAGATCGAGAACAACACCGACG
AGCTTAAGTTCTCCAACTGCGTCGAGGAAGAAATCTATCCCAACAACACCGTTAC

TCATGTGGACGTGGAGGAACAGAACAATCAGCGTTCCGTCCTGGTTGTGCCTGAGTGGGAAGCTGA
AGTGTCCCAAGAGGTTAGAGTCTGTCCAGGTAGAGGCTACATTCTCCGTGTGAC

GAACTTCGACGGTAGCTTCAGGGGCAGCGCCCAGGGCATCGAGGGCTCCATCAGGAGCCCACACC
TGATGGACATCCTCAACAGCATCACTATCTACACCGATGCCCACCGCGGCGAGTA

GGCTATGTTACCAAGGAGCTTGAGTACTTTCCTGAGACCGACAAAGTGTGGATCGAGATCGGTGAA
ACCGAGGGAACCTTCATCGTGGACAGCGTGGAGCTTCTCTTGATGGAGGAATAA

CGCTGCCATCTTCGAGGAACTTGAGGGACGTATCTTTACCGCATTCTCCTTGTACGATGCCAGAAAC
GTCATCAAGAACGGTGACTTCAACAATGGCCTCAGCTGCTGGAATGTGAAAGG

CAACCTGCCCTCCGCTGTCTACCGCAAGAGCGGCACGGTGGATTCCCTGGACGAGATCCCACCAC
AGAACAACAATGTGCCCCCCAGGCAGGGTTTTTCCCACAGGCTCAGCCACGTGTC

GTGTGGAGAGCCTAACAGATGCGCTCCACACCTTGAGTGGAATCCTGACTTGGACTGCTCCTGCAG
GGATGGCGAGAAGTGTGCCCACCATTCTCATCACTTCTCCTTGGACATCGATGT

AGCGTGCTGAGGGACGTCAGCGTGTTTGGCCAGAGGTGGGGCTTCGACGCCGCCACCATCAACAG
CCGCTACAACGACCTCACCAGGCTGATCGGCAACTACACCGACCACGCTGTCCGC

GGGCCAGGGCGTCTACCGCACCCTGAGCTCCACCCTGTACCGCAGGCCCTTCAACATCGGTATCA
ACAACCAGCAGCTGTCCGTCCTGGATGGCACTGAGTTCGCCTACGGCACCTCCTC

ACCCTTGGTGAAAGCACATACACTTCAGTCAGGTACTACTGTTGTCAGAGGTCCAGGGTTTACAGGA
GGAGACATTCTTCGTCGCACAAGTGGAGGACCCTTTGCTTACACTATTGTTAA

CATGTTCCGCTCCGGCTTCAGCAACTCGTCCGTGAGCATCATCAGAGCTCCTATGTTCTCTTGGATA
CACCGTAGTGCTGAGTTCAACAACATCATTGCATCCGACAGCATTACTCAAAT



TGCATCCCGTACAACTGCCTCAGCAACCCTGAGGTCGAGGTGCTCGGCGGTGAGCGCATCGAGAC
CGGTTACACCCCCATCGACATCTCCCTCTCCCTCACGCAGTTCCTGCTCAGCGAG

TGGTACAACACTGGCCGTCCTGGACATTGTGTCCCTCTTCCCGAACTACGACTCCCGCACCTACCC
GATCCGCACCGTGTCCCAACTGACCCGCGAAATCTACACCAACCCCGTCCTGGA

Cry2Ab2 AACTCCGTCCTGAACTCTGGTCGCACCACCATCTGCGACGCCTACAACGTCGCGGCGCATGATCCA
TTCAGCTTCCAGCACAAGAGCCTCGACACTGTTCAGAAGGAGTGGACGGAGTGG

TCCATGATCCACCTGGCGCCCAATGATTACACCGGCTTCACCATCTCTCCAATCCACGCCACCCAAG
TGAACAACCAGACACGCACCTTCATCTCCGAGAAGTTCGGCAACCAGGGCGAC

GCAAACGTGGAGGAGTTCAACCGCCAAGTGGACAACTTCCTCAACCCCAACCGCAATGCGGTGCCT
CTGTCCATCACTTCTTCCGTGAACACCATGCAACAACTGTTCCTCAACCGCTTG

AAGAAGAACAACCACAGCCTGTACCTGGACCCCATCGTCGGCACGGTGGCCAGCTTCCTTCTCAAG
AAGGTCGGCTCTCTCGTCGGGAAGCGCATCCTCTCGGAACTCCGCAACCTGATC

CTTGGCCTCCGGAGCGGCGCCTTCACGGCGCGTGGAAATTCTAACTACTTCCCCGACTACTTCATC
AGGAACATCTCTGGTGTTCCTCTCGTCGTCCGCAACGAGGACCTCCGCCGTCCA

TCCCTGAGGTTCGAGCAGAACAACACCACCGCCAGGTACACCCTGCGCGGCAACGGCAACAGCTA
CAACCTGTACCTGCGCGTCAGCTCCATTGGCAACTCCACCATCAGGGTCACCATC

TGCTCCACCTTCCTGCCGCCGCTGCTCACCCCGTTCGTGAGGTCCTGGCTCGACAGCGGCTCCGA
CCGCGAGGGCGTGGCCACCGTCACCAACTGGCAAACCGAGTCCTTCGAGACCACC

CCTCAGTTCCAGATGCAAGGCTACCAGCTGCTCCTGCTGCCACTCTTTGCTCAGGCTGCCAACCTG
CACCTCTCCTTCATTCGTGACGTGATCCTCAACGCTGACGAGTGGGGCATCTCT

AACATTGTTGGCCTCCCCGGCTCCACCACAACTCATGCTCTGCTTGCTGCCAGAGTGAACTACTCC
GGCGGCATCTCGAGCGGCGACATTGGTGCATCGCCGTTCAACCAGAACTTCAAC

CTGGAGTTCAGGACCTACATGTTCCTGAACGTGTTCGAGTACGTCAGCATCTGGTCGCTCTTCAAGT
ACCAGAGCCTGCTGGTGTCCAGCGGCGCCAACCTCTACGCCAGCGGCTCTGGT

CTGCACTACAACGAGATCAGGAACATCGCCTCTCCGTCCGGGACGCCCGGAGGTGCAAGGGCGTA
CATGGTGAGCGTCCATAACAGGAAGAACAACATCCACGCTGTGCATGAGAACGGC

TGGTGGCCAGCAGCAACTCCGACGTCCCGCTGGACATCAACGTGACCCTGAACTCTGGCACCCAG
TTCGACCTCATGAACATCATGCTGGTGCCAACTAACATCTCGCCGCTGTACTGAT

CCCCAACAAACTCAGAGCTTCACCAGCCAGGACTGGCCATTCCTGTATTCGTTGTTCCAAGTCAACT
CCAACTACGTCCTCAACGGCTTCTCTGGTGCTCGCCTCTCCAACACCTTCCCC

GCAGCCACGCTGAGGACCTACCGCGACTACCTGAAGAACTACACCAGGGACTACTCCAACTATTGC
ATCAACACCTACCAGTCGGCCTTCAAGGGCCTCAATACGAGGCTTCACGACATG

TTTCCATCTGGCTCCACCAACCTCATGCAAGACATCCTCAGGGAGACCGAGAAGTTTCTCAACCAGC
GCCTCAACACTGATACCCTTGCTCGCGTCAACGCTGAGCTGACGGGTCTGCAA

AACGGGAGGGTGTACACAGCCACCAATGTGAACACGACGACCAACAATGATGGCGTCAACGACAAC
GGCGCCCGCTTCAGCGACATCAACATTGGCAACGTGGTGGCCAGCAGCAACTCC

Cry3A055 TACAACGTGGGTCTAGACAAGCTCCGCGGCAGCAGCTACGAGAGCTGGGTGAACTTCAACCGCTAC
CGCCGCGAGATGACCCTGACCGTGCTGGACCTGATCGCCCTGTTCCCCCTGTAC

GTGGCAGGCCCCCGCTTCACCGGCGGCGACATCATCCAGTGCACCGAGAACGGCAGCGCCGCCA
CCATCTACGTGACCCCCGACGTGAGCTACAGCCAGAAGTACCGCGCCCGCATCCAC



TACGCCAGCACCAGCCAGATCACCTTCACCCTGAGCCTGGACGGGGCCCCCTTCAACCAATACTAC
TTCGACAAGACCATCAACAAGGGCGACACCCTGACCTACAACAGCTTCAACCTG

ATGACGGCCGACAACAACACCGAGGCCCTGGACAGCAGCACCACCAAGGACGTGATCCAGAAGGG
CATCAGCGTGGTGGGCGACCTGCTGGGCGTGGTGGGCTTCCCCTTCGGCGGCGCC

CTGGCCAGCTTCAGCACCCCTTTCGAGCTGAGCGGCAACAACCTCCAGATCGGCGTGACCGGCCT
GAGCGCCGGCGACAAGGTGTACATCGACAAGATCGAGTTCATCCCCGTGAACTAG

GACGTGCGCCTGTACCCCAAGGAGGTGAAGACCGAGCTGACCCGCGACGTGCTGACCGACCCCAT
CGTGGGCGTGAACAACCTGCGCGGCTACGGCACCACCTTCAGCAACATCGAGAAC

TACATCCGCAAGCCCCACCTGTTCGACTACCTGCACCGCATCCAGTTCCACACGCGTTTCCAGCCC
GGCTACTACGGCAACGACAGCTTCAACTACTGGAGCGGCAACTACGTGAGCACC

AACCTGGCCGTGTGGCCCTCTGCAGTGTACAGCGGCGTGACCAAGGTGGAGTTCAGCCAGTACAA
CGACCAGACCGACGAGGCCAGCACCCAGACCTACGACAGCAAGCGCAACGTGGGC

AAGGCACTGGCCGAGCTACAGGGCCTCCAGAACAACGTGGAGGACTATGTGAGCGCCCTGAGCAG
CTGGCAGAAGAACCCCGCTGCACCGTTCCGCAACCCCCACAGCCAGGGCCGCATC

ACCATCCCCGTGCTGACCTGGACCCACAAGAGCGTCGACTTCTTCAACATGATCGACAGCAAGAAG
ATCACCCAGCTGCCCCTGGTGAAGGCCTACAAGCTCCAGAGCGGCGCCAGCGTG

CTGGTGAGCTTCTACACCAACTTCCTGAACACCATCTGGCCCAGCGAGGACCCCTGGAAGGCCTTC
ATGGAGCAGGTGGAGGCCCTGATGGACCAGAAGATCGCCGACTACGCCAAGAAC

CTGCTGAAGGACGCCCAAATCTACGGAGAGGAGTGGGGCTACGAGAAGGAGGACATCGCCGAGTT
CTACAAGCGCCAGCTGAAGCTGACCCAGGAGTACACCGACCACTGCGTGAAGTGG

CGCCCCAGCATCGGCAGCAACGACATCATCACCAGCCCCTTCTACGGCAACAAGAGCAGCGAGCC
CGTGCAGAACCTTGAGTTCAACGGCGAGAAGGTGTACCGCGCCGTGGCTAACACC

GCCGTGAGCTGGGACAGCATCGACCAGCTGCCCCCCGAGACCACCGACGAGCCCCTGGAGAAGG
GCTACAGCCACCAGCTGAACTACGTGATGTGCTTCCTGATGCAGGGCAGCCGCGGC

CGCGAGCTGTTCAGCCAGGCCGAGAGCCACTTCCGCAACAGCATGCCCAGCTTCGCCATCAGCGG
CTACGAGGTGCTGTTCCTGACCACCTACGCCCAGGCCGCCAACACCCACCTGTTC

Cry34Ab1 CAGCCTCTACTTCGACAACCCGTTCGCCGGCTCCAACAAATACGACGGCCACTCCAACAAGTCCCA
GTACGAGATCATCACCCAGGGCGGCTCCGGCAACCAGTCCCACGTGACCTACAC

CAGTACGAGATCATCACCCAGGGCGGCTCCGGCAACCAGTCCCACGTGACCTACACCATCCAGAC
CACCTCCTCCCGCTACGGCCACAAGTCCTGAGTCATGAGTCATGAGTCAGTTAAC

GTCGACTCTAGAGGATCCACACGACACCATGTCCGCCCGCGAGGTGCACATCGACGTGAACAACAA
GACCGGCCACACCCTCCAGCTGGAGGACAAGACCAAGCTCGACGGCGGCAGGTG

GCGCACCTCCCCGACCAACGTGGCCAACGACCAGATCAAGACCTTCGTGGCCGAATCCAACGGCT
TCATGACCGGCACCGAGGGCACCATCTACTACTCAATTAATGGCGAGGCCGAGAT

Cry35Ab1 TGGGGCACCGAGATCGACCAGAAGACCACCATCATCAACACCCTCGGCTTCCAGATCAACATCGAC
AGCGGCATGAAGTTCGACATCCCGGAGGTGGGCGGCGGTACCGACGAGATCAAG

AAGAACACCCAGATCAAGACCACCCCGTACTACATCCTCAAGAAGTACCAGTACTGGCAGAGGGCC
GTGGGCTCCAACGTCGCGCTCCGCCCGCACGAGAAGAAGTCCTACACCTACGAG

AACAACGACAAGATTAATGTGTCAACCTACTCCTCCACCAACTCCATCCAGAAGTGGCAGATCAAGG
CCAACGGCTCCTCCTACGTGATCCAGTCCGACAACGGCAAGGTGCTCACCGCC



GGCACCGGCCAGGCCCTCGGCCTCATCCGCCTCACCGACGAGTCCTCCAACAACCCGAACCAGCA
ATGGAACCTGACGTCCGTGCAGACCATCCAGCTCCCGCAGAAGCCGATCATCGAC

CTCACCATCACCTCCCTGGAGCTCTACCGCTACAACGGCTCCGAGATCCGCATCATGCAGATCCAG
ACCTCCGACAACGACACCTACAACGTGACCTCCTACCCGAACCACCAGCAGGCC

ATGAACAAGAACGACGACGACATCGACGACTACAACCTCAAGTGGTTCCTCTTCCCGATCGACGAC
GACCAGTACATCATCACCTCCTACGCCGCCAACAACTGCAAGGTGTGGAACGTG

CTCTACCGCTACAACGGCTCCGAGATCCGCATCATGCAGATCCAGACCTCCGACAACGACACCTAC
AACGTGACCTCCTACCCGAACCACCAGCAGGCCCTGCTGCTGCTGACCAACCAC

ACCCAGCTCAACGAGGAGCTCAAGATCGAGTATTCACATGAGACGAAGATCATGGAGAAGTACCAG
GAGCAGTCCGAGATCGACAACCCGACCGACCAGTCCATGAACTCCATCGGCTTC

ACCAAGCTCAAGGACTACCCGAAGTACTCCCCGACCGGCAACATCGACAACGGCACCTCCCCGCA
GCTCATGGGCTGGACCCTCGTGCCGTGCATCATGGTGAACGACCCGAACATCGAC

Epsps_1 GAAGGCGGCGGCGACAGCGAGAATCGGATATTCGTCGATCATCGAAGGCGCGCGGTCTTCCGGCA
CCGTGACGCCCTTCAGCGTGGAGGAGCGAACGCGCAGGTCCGCCACGTCTTCGCC

AAGCAGGGCCGCAACCAGCGGGAAGGCCGTCGAGGACGGGTCGCCCGGCACGTCGATGACTTGG
CCGGTGAGCTTGCCGCGGCCTTCCAGGCGGATGGTGCGCACGCCGTCCGCATCCGT

GCCGGCAAGGCGCGGGTTGATGACTTCGATGTCGGCGCCCATTTCCTGCAGCGTCAGGATGAGGC
CGGTGCGGGTGGGGTTCATCAGCACGTTGAGGATGGTGACGTCGGAGCCCGGAAC

CTCGACGGTAAGGTTGGCGCCAAAGCCCTGCAGCATCTTTTCCGTATGATCGCGCGTCATGATCGG
CTCGATGACCGTCGTGATGCCGGGCGTGTTGAGGCCGGCGAGCAGCACGGCGGA

CTTCACCTGTGCGGAGGCCATCGGCACGCGGTAGGTGATCGGCGTCGGCGTCTTCGGCCCGCGCA
AGGTAACGGGAAGACGGTCACCGTCTTCCGATTTCACCTGCACGCCCATTTCGCG

GCCGAAATCGAGCGGCGCCTCAGGCGCCAGGAGGCCGCCATTGCCGACGCCATCGATGATCCAG
GTGTCGCCTTCCTTACGGATCCTGGCGCCCATGGCCTGCATGGCCTTGCCCGTATT

GATGACGTCCTCGCCTTCCAGAAGGCCGGTGATGCGCGTTTCACCGCTCGCGAGACCGCCGAACA
TGAAGGACCGGTGGGAGATCGACTTGTCGCCGGGAATGCGGACGGTTCCGGAAAG

CGACACGAGGCCCATGACGAGGAAGCTCATGGCGATGCGGTGATCGAGATGGGTGGCGACGGCG
GCGCCCGAGGCGTTGCCGAGCCCCTTGCCGTCAGGGCGGCCACGCACGACGAGCGA

TCATCAGGCAGCCTTCGTATCGGAGAGTTCGATCTTCGCGCCCAGCCCGGCCATCAGGTCCATGAA
CTCCGGGAAGCTCGTGGCGATCATCGTGGCATCGTCCACCGTGACAGGGTTTTC

CGGGAATGCGGACGGTTCCGGAAAGGCCAGAGGATTTGCGGGCGGTTGCGGGCCGGCTGCTTGC
ACCGTGAAGCATGCAGGCTGTAGCCACTGATGCTGAAATCCTAAAGGAACAAAACT

CGTCTCGCCCTCATCGCAATCCACGCCATTGAGCTTGAGGCCATTGGCGACGGCCGAGAGGCGGT
CGCTTTCCTTGACGCGGAGTTCTTCCAGACCGTTCATCACGGTCGCCCCTTCCGC

CAGCGGGTTCAACACGCGGCCCATCGGGCGCTTTGTGAGCGAGGCGTCGCCGATGAAGGTGCTGT
CGAAATCGTAGACCCCGACGAGGCCCATGGTCAGGCGGCAGCCCGTGGCGGCATT

EPSPS_2 TCTTCACCTTCCAAAAGACCGGTGATACGGGTTTCACCGCTAGCGAGACCTCCAAACATGAAGGAC
CTGTGGGAGATAGACTTGTCACCTGGAATACGGACGGTTCCAGAAAGACCAGAG

CCTTCATCGCAATCAACACCGTTGAGCTTGAGACCGTTTGCGACAGCAGAAAGACGGTCGCTTTCCT
TAACACGGAGTTCTTCCAAACCGTTCATAACGGTAGCACCTTCAGCGAATGCA



GCAGCAACCAATGGGAAAGCAGTAGAGGATGGATCACCTGGAACATCAATCACTTGACCGGTGAGC
TTACCACGACCTTCAAGACGGATGGTACGCACACCGTCAGCATCAGTCTCAACG

TTCAACACACGACCCATTGGACGCTTAGTGAGAGAAGCGTCACCAATGAAAGTGCTATCGAAATCGT
AAACACCAACAAGACCCATAGTCAAACGGCAACCAGTTGCAGCGTTACCGAAA

ACCTCCAAACATGAAGGACCTGTGGGAGATAGACTTGTCACCTGGAATACGGACGGTTCCAGAAAG
ACCAGAGGACTTACGAGCAGTTGCTGGACGGCTGCTTGCACCGTGAAGCATGCA

TGAGCGGAAGCCATAGGTACCCTGTAGGTGATTGGCGTTGGAGTCTTTGGTCCACGCAAGGTAACT
GGAAGACGATCACCGTCTTCAGACTTCACCTGCACACCCATTTCGCGAAGTGGG

GCTGCAACAGCGAGAATTGGATACTCGTCGATCATAGAAGGAGCACGGTCTTCTGGAACAGTAACA
CCCTTCAAAGTAGAAGAACGAACACGCAAGTCAGCCACGTCTTCTCCACCAGCA

GTAAGGTTAGCACCAAAACCTTGAAGCATCTTTTCAGTGTGGTCACGAGTCATGATTGGCTCGATAA
CAGTGGTGATACCTGGGGTGTTGAGACCAGCAAGCAGAACAGCGGACTTCACT

TCGAGAGGAGCCTCAGGAGCAAGGAGTCCACCGTTACCAACACCATCAATGATCCAAGTATCACCT
TCCTTACGGATTCTGGCACCCATAGCTTGCATAGCCTTACCAGTGTTGATAACA

GCAGCCTTAGTGTCGGAGAGTTCGATCTTAGCTCCAAGACCAGCCATCAAATCCATGAACTCTGGG
AAGCTAGTAGCGATCATAGTAGCATCATCAACAGTAACAGGGTTTTCAGAAACG

AGACCCATAACGAGGAAGCTCATAGCGATACGGTGATCGAGGTGGGTAGCGACAGCTGCTCCAGA
AGCGTTACCGAGACCCTTACCGTCAGGACGACCACGCACGACGAGAGAAGTCTCA

AGACGTGGGTTGATCACTTCGATGTCGGCACCCATTTCCTGCAGAGTCAAGATGAGACCAGTACGG
GTTGGGTTCATCAAAACGTTAAGGATGGTGACGTCGGAACCTGGAACAAGCAAG

2mEPSPS CGACGACCACAGGATGGCGATGGCTTTCTCCCTTGCCGCCTGTGCCGAGGTCCCCGTCACCATCC
GGGACCCTGGGTGCACCCGGAAGACCTTCCCCGACTACTTCGATGTGCTGAGCAC

GGCCGGCGCCGAGGAGATCGTGCTGCAGCCCATCAAGGAGATCTCCGGCACCGTCAAGCTGCCG
GGGTCCAAGTCGCTTTCCAACCGGATCCTCCTACTCGCCGCCCTGTCCGAGGGGAC

GCAGGGTGATGTGAAGTTTGCTGAGGTACTGGAGATGATGGGAGCGAAGGTTACATGGACCGAGA
CTAGCGTAACTGTTACTGGCCCACCGCGGGAGCCATTTGGGAGGAAACACCTCAA

CGTGCTTGATGGAGTACCAAGAATGAGGGAGAGACCCATTGGCGACTTGGTTGTCGGATTGAAGCA
GCTTGGTGCAGATGTTGATTGTTTCCTTGGCACTGACTGCCCACCTGTTCGTGT

ATACAAGTCCCCTAAAAATGCCTATGTTGAAGGTGATGCCTCAAGCGCAAGCTATTTCTTGGCTGGT
GCTGCAATTACTGGAGGGACTGTGACTGTGGAAGGTTGTGGCACCACCAGTTT

GATGGCTTTCTCCCTTGCCGCCTGTGCCGAGGTCCCCGTCACCATCCGGGACCCTGGGTGCACCC
GGAAGACCTTCCCCGACTACTTCGATGTGCTGAGCACTTTCGTCAAGAATTAAGC

TGGTGGAAAGTTCCCAGTTGAGGATGCTAAAGAGGAAGTGCAGCTCTTCTTGGGGAATGCTGGAAT
CGCAATGCGGTCCTTGACAGCAGCTGTTACTGCTGCTGGTGGAAATGCAACTTA

CAATGGAATCGGAGGGCTACCTGGTGGCAAGGTCAAGCTGTCTGGCTCCATCAGCAGTCAGTACTT
GAGTGCCTTGCTGATGGCTGCTCCTTTGGCTCTTGGGGATGTGGAGATTGAAAT

CATTGATAAATTAATCTCCATTCCGTACGTCGAAATGACATTGAGATTGATGGAGCGTTTTGGTGTGA
AAGCAGAGCATTCTGATAGCTGGGACAGATTCTACATTAAGGGAGGTCAAAA

AACAGTGGTTGATAACCTGCTGAACAGTGAGGATGTCCACTACATGCTCGGGGCCTTGAGGACTCT
TGGTCTCTCTGTCGAAGCGGACAAAGCTGCCAAAAGAGCTGTAGTTGTTGGCTG



CGAGAGGATGGTTGCGATCCGGACGGAGCTAACCAAGCTGGGAGCATCTGTTGAGGAAGGGCCGG
ACTACTGCATCATCACGCCGCCGGAGAAGCTGAACGTGACGGCGATCGACACGTA

GGCGATTGATGTCAACATGAACAAGATGCCTGATGTCGCCATGACTCTTGCTGTGGTTGCCCTCTTT
GCCGATGGCCCGACAGCCATCAGAGACGTGGCTTCCTGGAGAGTAAAGGAGAC

bar CTGCGGGCGGCCGGCTTCAAGCACGGGAACTGGCATGACGTGGGTTTCTGGCAGCTGGACTTCAG
CCTGCCGGTACCGCCCCGTCCGGTCCTGCCCGTCACCGAGATCTGAACGGAGTGC

TACATCGAGACAAGCACGGTCAACTTCCGTACCGAGCCGCAGGAACCGCAGGAGTGGACGGACGA
CCTCGTCCGTCTGCGGGAGCGCTATCCCTGGCTCGTCGCCGAGGTGGACGGCGAG

AGTGCGCGTGGGCATCGCCCGAGTTGGAGCTGGTACGGGAACTCATCGAACTCAACTGGCATACC
CGCAATGGTGAGGTGGAACCGCGGCGGATCGCGTACGACCGTGCCCAGGAGGCCT

ACCCACCTGCTGAAGTCCCTGGAGGCACAGGGCTTCAAGAGCGTGGTCGCTGTCATCGGGCTGCC
CAACGACCCGAGCGTGCGCATGCACGAGGCGCTCGGATATGCCCCCCGCGGCATG

GCTCGCTGTCATTTTCGAGACGCCATCTTTGGAAGCGGTGGCCGAATCCGTACTGCGCGGACTCGA
CGACGCGTAAAACGATCGACCACGTACACGAGTCCGGACACGGGGCGAGGAGGC

GTCGCCGGCATCGCCTACGCGGGCCCCTGGAAGGCACGCAACGCCTACGACTGGACGGCCGAGT
CGACCGTGTACGTCTCCCCCCGCCACCAGCGGACGGGACTGGGCTCCACGCTCTAC

CCGGTTCCGGCACCGAGGAAGACCGAAGGAAGACCACACGTGAGCCCAGAACGACGCCCGGCCG
ACATCCGCCGTGCCACCGAGGCGGACATGCCGGCGGTCTGCACCATCGTCAACCAC

Pat CATGTCTCCGGAGAGGAGACCAGTTGAGATTAGGCCAGCTACAGCAGCTGATATGGCCGCGGTTTG
TGATATCGTTAACCATTACATTGAGACGTCTACAGTGAACTTTAGGACAGAGCC

GTCTGTGGTTGCTGTTATAGGCCTTCCAAACGATCCATCTGTTAGGTTGCATGAGGCTTTGGGATAC
ACAGCCCGGGGTACATTGCGCGCAGCTGGATACAAGCATGGTGGATGGCATGA

GAACGCTTACGATTGGACAGTTGAGAGTACTGTTTACGTGTCACATAGGCATCAAAGGTTGGGCCTA
GGATCCACATTGTACACACATTTGCTTAAGTCTATGGAGGCGCAAGGTTTTAA

ACAAACACCACAAGAGTGGATTGATGATCTAGAGAGGTTGCAAGATAGATACCCTTGGTTGGTTGCT
GAGGTTGAGGGTGTTGTGGCTGGTATTGCTTACGCTGGGCCCTGGAAGGCTAG

CAGCTGGATACAAGCATGGTGGATGGCATGATGTTGGTTTTTGGCAAAGGGATTTTGAGTTGCCAG
CTCCTCCAAGGCCAGTTAGGCCAGTTACCCAGATCTGAGTCGACCTGCAGGCAT

Prsv_cp_1 GCCAAGACTTTCTTTAGTCCGCTGATGGGACACTATATGAAAAGCGTTCTAAGCAAGGAAGCATACG
TTAAGGACTTATTGAAATACTCAAGTGACATAATTGTTGGTGAAGTTGACCAC

TCATTCTCTGGTTCATTTGCTGAGCTTGGACTTAAGTACGATTTCACTCAAAGGCACCGAAATAAACA
AGATTTGTGGTTCATGTCACATCGAGGTATTCTGATCGATGACATCTATATC

ACGCACCAGATCCGCAGGTTCTATCAATGGGTGCTTGAGCAGGCTCCATTCAATGAATTAGCGAAG
CAGGGCAGGGCTCCATATGTGTCTGAGGTTGGATTGAGGCGCTTATACACTAGT

ATATTTTGAGCGAGAAAGGGGAGATTCGCCTGAGCTACTGGTGTATTATGAATCGAGAAGCACTGAT
GATCATCAGTTAACTTGCGGCAGTAAAACACATGTGTTTCACCAGTCTAAGTA

AATGGATCATTAAAGGCCGAGCTGCGACCCGCAGAAAAAGTTCTAGCCAAAAAGACAAGATCTTTCA
CTGCGGCGCCTCTTGACACTTTGCTGGGAGCCAAAGTTTGTGTTGATGATTTC

GTTGGGGCTTTGTACAAAGGAAAGAAAAGAAAATATTTCGAAGGATCAACGGTTGAGCACAGACATA
CTTTGGTGCGGAAAAGTTGTGAGCGTTTGTATGAAGGGCGAATGGGTGTGTGG



AATAATTGGTTCTACAGCAAAAATATGGAGTGTCCTTGGACTGTCGGCATGACAAAGTTTTATAAAGG
CTGGGACGAATTCTTGAGAAAATTTCCTGATGGCTGGGTTTATTGTGATGCA

GAAATTACATACACACCTATTTTGACACCTGACGGGACGATTGTCAAGAAATTCAAAGGGAATAATAG
TGGTCAACCTTCAACAGTTGTCGATAACACACTGATGGTTTTAATCACAATG

TATTACGCGCTACGCAAGGCTGGTTACGACACGAAGGCTCAGGAGGACATGTGTGTGTTTTATATCA
ATGGTGATGATCTCTGTATTGCCATCCACCCGGATCATGAACATGTTCTTGAC

GATGGATCTCAGTTTGATAGCTCTTTGACACCATATTTGCTTAATGCTGTGTTATCAATTCGACTGTG
GGCTATGGAAGATTGGGATATTGGAGCTCAGATGCTTAAGAATCTGTATGGA

GATGTTTTTGAGGAAAGTGTTGCACAAGTTGTCGAATTGCTAAACGACCACGAGTGTCCTGAACTCG
AATACATCACAGATAGCGAGGTTATCATACAAGCTCTAAATATGGATGCTGCT

ATGGATAAGTTACACGGCAATCTTAAGGGAGTGAGCTCAGCTTCTAGCAATTTAGTCACGAAGCATG
TTGTGAAAGGCATTTGTCCCCTCTTCCGTAGTTACCTGGAGTGTAATGAGGAA

AAGCGTGGGTCAATGGATGAATTGGAGGCCTACATAGATAAATATTTTGAGCGAGAAAGGGGAGAT
TCGCCTGAGCTACTGGTGTATTATGAATCGAGAAGCACTGATGATCATCAGTTA

CCCAAACTTGAACCTGAGAGAATTGTGGCCATCCTTGAGTGGGATAAATCCAAGCTTCCAGAACATC
GATTGGAAGCTATCACAGCAGCAATGATAGAGTCATGGGGATATGAGGAGCTA

Prsv_cp_2 GGCGTCTAAAAATGAAGCTGTGGATACCGGTCTGAATGAGAAGCTCAAAGAAAAAGAAAAGCAGAA
AGAAAAAGAAAAAGATAAACAACAAGATAAAGACAATGATGGAGCTAGTGACGG

GCACTCTCTCCTGGGTATGCGCAATTGAATACTCGCGCTAGTGTGTTTGTCGGGCCTGGCTCGACC
CTGTTTCACCTTATAATACTATGTAAGCATTAGAATATAGTGTGGCTGCGCCAC

AAACGATGTGTCAACTAGCACAAAAACTGGAGAGAGAGATAGGGATGTCAATGCCGGAACTAGTGG
AACCTTCACTGTTCCGAGGATAAAGTCATTTACTGATAAGATGATCTTACCAAG

GAAGTACATGCCGCGGTATGGAATCAAGAGAAATTTGACTGACATTAGTCTCGCTAGATATGCTTTC
GATTTCTATGAGGTGAATTCGAAAACACCTGATAGGGCTCGTGAAGCTCATAT

AAATGATTATGGCCTTAATGATAACGAAATGCAAGTAATGTTAAATGGTTTGATGGTTTGGTGTATCG
AAAATGGTACATCTCCAGATATATCTGGTGTCTGGGTTATGATGGATGGGGA

GCTGCGCCACCGCTTCTATTTTACAGTGAGGGTAGCCCTCCGTGCTTTTAGTGTTATTCGAGTTCTC
TGAGTCTCCATACAGTGTGGGTGGCCCACGTGCTATTCGAGCCTCTTGGAATG

GCAGATGAAGGCTGCAGCGCTACGCAATACTAATCGCAAAATGTTTGGAATGGACGGCAGTGTCAG
TAACAAGGAAGAAAACACGGAGAGACACACAGTGGAAGATGTCAACAGAGACAT

AATTAAGGGAAAAACTGTCCTTAATTTAAATCATCTTCTTCAGTATAATCCGAAACAAGTTGACATCTC
AAACACTCGCGCCACTCAATCTCAATTTGAGAAGTGGTATGAGGGAGTGAG

AACCCAAGTCGATTATCCCATTAAACCTTTGATTGAACACGCAACTCCTTCATTTAGGCAAATCATGG
CTCACTTCAGTAACGCGGCAGAGGCATACATCGCGAAGAGGAATGCAACTGA

Hsp70 GAAATTTTGATGTTTATCTCTGCTCCTTTATTGTGACCATAAGTCAAGATCAGATGCACTTGTTTTAAA
TATTGTTGTCTGAAGAAATAAGTACTGACAGTATTTTGATGCATTGATCTG

ACTGACACTATATTGCTTCTCTTTACATACGTATCTTGCTCGATGCCTTCTCCCTAGTGTTGACCAGT
GTTACTCACATAGTCTTTGCTCATTTCATTGTAATGCAGATACCAAGCGGCC

GCGGTATTTATTTAAGCACATGTTGGTGTTATAGGGCACTTGGATTCAGAAGTTTGCTGTTAATTTAG
GCACAGGCTTCATACTACATGGGTCAATAGTATAGGGATTCATATTATAGGC



CGTCTTCGGTACGCGCTCACTCCGCCCTCTGCCTTTGTTACTGCCACGTTTCTCTGAATGCTCTCTT
GTGTGGTGATTGCTGAGAGTGGTTTAGCTGGATCTAGAATTACACTCTGAAAT

GATACTATAATAATTTGTTCGTCTGCAGAGCTTATTATTTGCCAAAATTAGATATTCCTATTCTGTTTTT
GTTTGTGTGCTGTTAAATTGTTAACGCCTGAAGGAATAAATATAAATGAC

CTTGTTTGTTGTAACAAAATTTAAAAATAAAGAGTTTCCTTTTTGTTGCTCTCCTTACCTCCTGATGGT
ATCTAGTATCTACCAACTGACACTATATTGCTTCTCTTTACATACGTATCT

CGTGTTCTGCCTGTGCTGATTACTTGCCGTCCTTTGTAGCAGCAAAATATAGGGACATGGTAGTACG
AAACGAAGATAGAACCTACACAGCAATACGAGAAATGTGTAATTTGGTGCTTA
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Supplementary Data S2. Commands and parameters used for the bioinformatic workflow
# RMQ : REF_GENOME = database used for enrichment, preformated with the command "bwa index REF_GENOME"

#### First part of the analysis : Analysis by counts
# Perform alignments
bwa mem -M -t 8 REF_GENOME File_sample01_R1.fastq.gz File_sample01_R2.fastq.gz | \
samtools view -bS - | samtools sort -o RESULT_BWA_sample01.sorted.bam
# Index the sequences
samtools index RESULT_BWA_sample01.sorted.bam
# Make count file
samtools idxstats RESULT_BWA_sample01.sorted.bam > RESULT_BWA_sample01.sorted.bam.counts
# The count file is processed with R, to convert raw counts in RPKM values and calculate the LOD

#### Second part of the analysis : make contigs
# Extract only sequences aligned against sequences present in the database
# (all the header of these sequences must be provided in the file "LIST_SEQ_DB")
samtools view RESULT_BWA_sample01.sorted.bam LIST_SEQ_DB | cut -f1 | sort | uniq >SAMPLE_01.id
seqtk subseq File_sample01_R1.fastq.gz SAMPLE_01.id >SAMPLE_01.R1.unic.fastq
seqtk subseq File_sample01_R2.fastq.gz SAMPLE_01.id >SAMPLE_01.R2.unic.fastq

# In fastq files, sequences identifiers are modified with a perl oneliner to distinguish reads R1 and R2
perl -i.bak -nle '~ s/(^@[M].+)/$1\/1/ ; print' SAMPLE_01.R1.unic.fastq
perl -i.bak -nle '~ s/(^@[M].+)/$1\/2/ ; print' SAMPLE_01.R2.unic.fastq

# Contigs are assembled with two programs in parallel
# First, assembly with SPADES

spades.py --pe1-1 SAMPLE_01.R1.unic.fastq --pe1-2 SAMPLE_01.R2.unic.fastq -o spades/

# Second, assembly with MIRA
# The program needs to write parameters in a "manifest" file.

########## EXAMPLE OF MANIFEST FILE ########################
project = Enrichment
job = est,denovo,accurate
readgroup = SAMPLE_NAME
data = SAMPLE_01.R1.unic.fastq SAMPLE_01.R2.unic.fastq
technology = solexa
template_size = 0 350 autorefine
segment_placement = ---> <---
segment_naming = solexa
parameters = -GENERAL :number_of_threads= 8 \

SOLEXA_SETTINGS \
########## END OF EXAMPLE MANIFEST FILE ####################

# run mira
mira manifest

# Third, integrate all contigs obtained with CISA
# Firstly use merge.py ; to merge all contigs

# Need to create "merge.config" file, with parameters
########## EXAMPLE OF MERGE.CONFIG FILE ####################
count=2
data=mira_contigs.fa,title=mira
data=spades_contigs.fa,title=spades
min_length=100
Master_file=SAMPLE01_CISA.fa
########## END EXAMPLE OF MERGE.CONFIG FILE ################

# Run first step of cisa
python Merge.py merge.config

# The terminal shows important information for the following step.
# Note the largest "Whole" value. For our example, we use 123456 as being this largest "Whole" value

# Secondly for CISA
# Need to create "cisa.config" file

########## EXAMPLE OF CISA.CONFIG FILE #####################
genome=123456
infile=SAMPLE01_CISA.fa
outfile=SAMPLE01_CONTIG_CISA.fa
R2_Gap=0.95
CISA=<PATH_TO_CISA_DIRECTORY>
makeblastdb=/usr/bin/makeblastdb
blastn=/usr/bin/blastn
nucmer=/usr/bin/nucmer
########## END EXAMPLE OF CISA.CONFIG FILE #################

# Run second step of cisa
python cisa.py cisa.config
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