
LOC 
SSU 
TGGGAGGCCGTGGCATGTTCACCATGAGCCATGCGATAGTCTAAGTATAAACTGCTTTATA
CTGTGAAACTGCGAATGGCTCATTAAATCAGTTATAGTTTATTTGATGGTACCTACTACTCG
GATACCCGTAGTAAATCTAGAGCTAATACGTGCGTAAATCCCGACTTCTGGAAGGGACGTA
TTTATTAGATAAAAGGCCGACCGGGCTCTGCCCGACTCGCGGTGAATCATGATAACTTCAC
GAATCGCATGGCCTCGTGCCGGCGATGTTTCATTCAAATTTCTGCCCTATCAACTTTCGAT
GGTAGGATAGAGGCCTACCATGGTGGTAACGGGTGACGGAGGATTAGGGTTCGATTCCG
GAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTAC
CCAATCCTGACACAGGGAGGTAGTGACAATAAATAACAATACTGGGCCTTTTCAGGTCTGG
TAATTGGAATGAGTACAATCTAAACCCCTTAACGAGGATCAATTGGAGGGCAAGTCTGGTG
CCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGCTGCAGTTAAAAAGC
TCGTAGTTGGATTTCGGGTGGGGCCTGCCGGTCCGCCGTTTCGGTGTGCACTGGCAGGG
CCCACCTTGTTGCCGGGGACGGGCTCCTGGGCTTCACTGTCCGGGACTCGGAGTCGGCG
CTGTTACTTTGAGTAAATTAGAGTGTTCAAAGCAGGCCTACGCTCTGAATACATTAGCATGG
AATAACACGATAGGACTCTGGCCTATCCTGTTGGTCTGTAGGACCGGAGTAATGATTAAGA
GGGACAGTCGGGGGCATTCGTATTTCATTGTCAGAGGTGAAATTCTTGGATTTATGAAAGA
CGAACTACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAACGAAAGTTGGGGG
CTCGAAGACGATTAGATACCGTCCTAGTCTCAACCATAAACGATGCCGACTAGGGATCGGC
GGATGTtTCTTCGATGACTCCGCCGGCACCTTATGAGAAATCAAAGTTTTTGGGTTCCGGG
GGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGCGT
GGAGCCTGCGGCTTAATTTGACTCAACACGGGAAAACTTACCAGGTCCAGACATAGTGAG
GATTGACAGATTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCATGGCCGTTCTTAGT
TGGTGGGTTGCCTTGTCAGGTTGATTCCGGTAACGAACGAGACCTCAGCCTGCTAAATAGT
CACGGTTGGCTCGCCAGCCGGCGGACTTCTTAGAGGGACTATTGGCGACTAGCCAATGGA
AGCATGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTGGGCCGCACGCGCGCTAC
ACTGATGCATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAATCTTTGAAACTGCA
TCGTGATGGGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGCCTAGTAAGCGCAA
GTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTCCTACCG
ATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGACCGGGTGCGGTCTCCGCTCTCGGCC
GCCGAGAAGTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGTAACAAGGTTTCCGT
AGGTGAACCTGCGGAAGGATCATTGAATCGATCGAATCCACTCTGTGAACCAAACGTCCCC
CCTTGGGTGCGGGCTTCGGTCTGCCCCAAGGCGTCGGTTCCCTGGCTGGGGTCTTCGGA
CCGCAGTTAGGTCCGGCGGGCGCGCCCTCTGGCGTGTCGGCCCTCGTGGCTGCCGCCA
GTTGGGTTCGCTGGAAATTGTATCCAACTCAACCCACCCCAAACCACAACTTATACTGAAG
CAATCGGTGAGTGCACTCTGGTGCCTCGCTCTAACCAAAGACAACTCTCAACAACGGATAT
CTTGGCTCCCGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAATTGCAGAAT
TCCGTGAACCATCGAATCTTTGAACGCAAATTGCGCCCAAGGCTTCGGCCGAGGGCATGT
CTGCCTCAGCGTCGGCTTACCCCCTCGCTCCCCCTCTCCTTTGGAGTGGGTGAACGGATC
TGGTTTTCCCGGCTACGTGCTTCTGCACGCCCGGGTTGACTGAAGTGTAGAGGCTTGAGC
ATGGACCCCGTTTGTAGGGCAATGGCTTGGTAGGTAGCTTAGCTACACCGCCTGCCGTGG
TCCGAGGGGACTTTGCTGGCGGCCCAGCAGGAATTCGGGTGTTGGGTTTCCCACCCCGA
AAGCTTCAAACCTTCGACCTGAGCTCAGGCAAGACTACCCGCTGAACTTAAGCATATCAAT
AAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTAGTAACGGCGAGCGAACCGGGCAAAG
CCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGAATTGTAGTCTAGAGAAGTGCTCTCTGC
CTCAGCCTGTTCCCAAGTCCCCTGGAAAGGGGCGTCAGAGAGGGTGAGAACCCCGTTGG
GATCGGATCCTGAGGCTCCACGAGACGCTTTCGAAGAGTCGGGTTGTTTGGGAATGCAGC
CCAAAGCAGGTGGTAAATCCCATCTAAGGCTAAATACAGACGGGAGACCGATAGCGAACA
AGTACCGCGAGGGAAAGATGAAAAGAACTTTGAAAAGAGAGTTAAAAAGTACTTGAAATTG
TTGAGAGGGAAGCGATTGGATCCTACGGGTGCGCCCAGGCACACGCCTGCCTAACGGTT
GGCTGAATGCGCTGGGTGCTGGTCAGCATGGGTTGACCGGGCGGGACAAACCCGGGGGT



TGTTACCCCGGCTATGTCGCCTGGTCGACTGAGGAATGAAGGGCGCTCTCTGAGTCCTCC
GGGAACTGCGTCTCTCAAGATGCTGCGAACTAAATTTCCTCCCCAA 
 
RBCL 
GTAGGAGATCTTGGGTTAGCAGTGTTAAGACTACCGTTTACTTACTACACTCCTGACTACCA
ACCAAAAGATACTGATATTCTTGCAGCATTCCGTATGACTCCTCAACCAGGTGTTCCGCCA
GAAGAAGCTGGTGCAGCGGTAGCAGCGGAATCATCAACTGGTACTTGGACGACTGTATGG
ACTGACGGTTTAACTAGCTTAGATCGTTACAAAGGTCGTTGTTATGATATTGAGCCAGTTCC
AGGTGAAGAAAACCAATACATTGCATACATTGCATATCCTTTAGATCTTTTTGAAGAAGGTT
CTGTAACAAACTTATTTACTTCAATCGTAGGTAACGTATTTGGTTTCAAAGCTCTTCGTGCTT
TACGTTTAGAAGATCTTCGTATTCCACCAGCTTACGTAAAAACTTTCCAAGGTCCTCCTCAC
GGTATTCAAGTAGAACGTGATAAACTTAACAAATATGGTCGTGGTTTATTAGGTTGTACAAT
TAAACCAAAATTAGGTCTTTCAGCTAAAAACTACGGTCGTGCTGTATATGAATGTTTACGTG
GTGGTCTTGACTTTACTAAAGATGATGAAAACGTAAACTCTCAACCATTTATGCGTTGGAGA
GATCGTTTCTTATTTGTAGCTGAAGCTATTTATAAATCTCAATCAGAAACTGGTGAAATTAAA
GGGCACTATTTAAACGCAACTGCAGCAACAGCTGAAGAAATGCTTAAACGTGCTGAGTGTG
CTAAAGATTTAGGTGTACCTATTATCATGCACGACTACTTAACAGGTGGTTTCACAGCAAAT
ACAAGTTTAGCTCACTACTGTCGTGATAATGGTCTTCTTTTACACATTCACCGTGCTATGCA
CGCTGTAATTGACCGTCAAAGAAATCATGGTATTCACTTCCGTGTTTTAGCAAAAGCTCTTC
GTTTATCTGGTGGTGACCACTTACACTCTGGTACTGTTGTAGGTAAATTAGAAGGTGAACG
TGAAGTAACATTAGGTTTCGTTGACTTAATGCGTGATGACTACGTTGAAAAAGATCGTAGTC
GTGGTATTTACTTCACTCAAGACTGGGTTTCTTTACCTGGTACAATGCCAGTAGCTTCTGGT
GGTATTCACGTATGGCACATGCCAGCTCTTGTTGAAATTTTCGGTGATGATGCTTGTTTACA
ATTCGGTGGTGGTACTTTAGGACACCCTTGGGGTAATGCTCCAGGTGCGGCTGCAAACCG
TGTTGCTTTAGAAGCATGTACACAAGCTCGTAACGAAGGTCGTGACCTTGCTCGTGAAGGT
GGTGATGTAATCCGTGCTGCTTGCAAATGGAGTCCTGAGTTAGCTGCTGCTTGTGCAGTTT
GAAGA 
 
TUFA 
GAGGGATTCAGTCAGACGCTGATTACGTAAAACATGATTACTGGTGCAGCTCAATGGATGG
TGCAATTCTTGTTGTTTCAGGTGCTGATGGTCCAATGCCACAAACAAAAGAACATTTACTAT
TAGCAAAACAAGTAGGTGTTCCAAACATTGTAGTATTTTTAAACAAAGAAGATCAAGTTGAT
GATGCCGAGTTATTAGAACTTGTTGAACTTGAAATTCGTGAAACATTAGATAAATATGAATT
CCCAGGGGATGAAATTCCAATTATTGCGGGATCAGCTCTTTTAGCTTTAGAAGCCTTAACA
GAAAATCCTGAAATCAAACCTGGGGATAGTAAATGGGTTGATAAGATTTATAACCTTATGGA
TCAAGTAGATTCATATATTCCAACACCTGAGCGTGAAACTGAGAAACCATTTTTAATGGCTG
TCGAAGATGTATTTTCAATTACTGGTCGAGGAACAGTTGCAACAGGTCGTGTAGAGCGTGG
TTGCGTTAAAATTGGTGACACAGTTGAACTTGTTGGTTTACGTGATACAAAAACGACAACTG
TAACTGGTTTAGAAATGTTCCAAAAAACATTAGATGAAAGTGTTGCAGGTGACAACGTTGGT
ATTTTACTTCGTGGTGTTCAAAAAACAGACATTGAACGCGGTATGGTTCTTGCAAAACCAGG
AAGTATTACACCACATACAAAATTTGAAGCTCAAGTTTACGTTTTAACTAAAGAAGAAGGGG
GTCGTCATACTCCATTTTTCCCAGGTTATCGACCACAGTTTTATGTTCGTACAACAGACGTA
ACAGGAAAAATTGAATCGTTCCGTGCTGATGATGATAGCGCAACACAAATGGTTATGCCTG
GTGATCGAATCAAAATGATTGTGAACTAT 
 
ITS 
GCGCGCTACACTGATGCATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAATCTTT
GAAACTGCATCGTGATGGGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGCCTAG
TAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCG
CTCCTACCGATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGACCGGGTGCGGTCTCCGC



TCTCGGCCGCCGAGAAGTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGTAACAA
GGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGAATCGATCGAATCCACTCTGTGAACCA
AACGTCCCCCCTTGGGTGCGGGCTTCGGTCTGCCCCAAGGCGTCGGTTCCCTGGCTGGG
GTCTTCGGACCGCAGTTAGGTCCGGCGGGCGCGCCCTCTGGCGTGTCGGCCCTCGTGGC
TGCCGCCAGTTGGGTTCGCTGGAAATTGTATCCAACTCAACCCACCCCAAACCACAACTTA
TACTGAAGCAATCGGTGAGTGCACTCTGGTGCCTCGCTCTAACCAAAGACAACTCTCAACA
ACGGATATCTTGGCTCCCGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAAT
TGCAGAATTCCGTGAACCATCGAATCTTTGAACGCAAATTGCGCCCAAGGCTTCGGCCGA
GGGCATGTCTGCCTCAGCGTCGGCTTACCCCCTCGCTCCCCCTCTCCTTTGGAGTGGGTG
AACGGATCTGGTTTTCCCGGCTACGTGCTTCTGCACGCCCGGGTTGACTGAAGTGTAGAG
GCTTGAGCATGGACCCCGTTTGTAGGGCAATGGCTTGGTAGGTAGCTTAGCTACACCGCC
TGCCGTGGTCCGAGGGGACTTTGCTGGCGGCCCAGCAGGAATTCGGGTGTTGGGTTTCC
CACCCCGAAAGCTTCAAACCTTCGACCTGAGCTCAGGCAAGACTACCCGCTGAACTTAAG
CATATCAATAAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTAGTAACGGCGAGCGAAC
CGGGCAAAGCCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGAATTGTAGTCTAGAGAAG
TGCTCTCTGCCTCAGCCTGTTCCCAAGTCCCCTGGAAAGGGGCGTCAGAGAGGGTGAGAA
CCCCGTTGGGATCGGATCCTGAGGCTCCACGAGACGCTTTCGAAGAGTCGGGTTGTTTGG
GAATGCAGCCCAAAGCAGGTGGTAATCCC 
 
16S 
GGGGAATTTTTCCGCAATGGGCGAAAGCCTGACGGAGCAATGCCGCGTGAAGGATGAAG
GCCTATGGGTTGTAAACTTCTTTTCTCAGAGAAGAATTCTTGACGGTATCTGAGGAATAAGC
ATCGGCTAACTCTGTGCCAGCAGCCGCGGTAAGACAGAGGATGCAAGCGTTATCCGGAAT
GATTGGGCGTAAAGCGTCTGTAGGTGGCTTAAAAAGTCTTCTGTCAAAGATCAGGGCTTAA
CCCTGGGCCGGCAGGAGAAACTCTTAGGCTAGAGTTTGGTAGGGGCAGAGGGAATTCCC
GGTGGAGCGGTGAAATGCGTAGAGATCGGGAGGAACACCAAAGGCGAAAGCACTCTGCT
GGGCCACAACTGACACTGAGAGACGAAAGCGAGGGGAGCAAAAGGGATTAGATCCCCCC
TGTAGTCA 
 

 

 

MON 
SSU 
CTTGGGCTGCCTGTCTCAAGATTAGCCATGCATGTCTAAGTATAAACTGCTTTATACTGTGA
AACTGCGAATGGCTCATTAAATCAGTTATAGTTTATTTGATGGTACCTACTACTCGGATACC
CGTAGTAAATCTAGAGCTAATACGTGCGTAAATCCCGACTTCTGGAAGGGACGTATTTATTA
GATAAAAGGCCGACCGGGCTCTGCCCGACTCGCGGTGAATCATGATAACTTCACGAATCG
CATGGCCTCGTGCCGGCGATGTTTCATTCAAATTTCTGCCCTATCAACTTTCGATGGTAGG
ATAGAGGCCTACCATGGTGGTAACGGGTGACGGAGGATTAGGGTTCGATTCCGGAGAGG
GAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCC
TGACACAGGGAGGTAGTGACAATAAATAACAATACTGGGCCTTTTCAGGTCTGGTAATTGG
AATGAGTACAATCTAAACCCCTTAACGAGGATCAATTGGAGGGCAAGTCTGGTGCCAGCAG
CCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGCTGCAGTTAAAAAGCTCGTAGTT
GGATTTCGGGTGGGGCCTGCCGGTCCGCCGTTTCGGTGTGCACTGGCAGGGCCCACCTT
GTTGCCGGGGACGGGCTCCTGGGCTTCACTGTCCGGGACTCGGAGTCGGCGCTGTTACT
TTGAGTAAATTAGAGTGTTCAAAGCAGGCCTACGCTCTGAATACATTAGCATGGAATAACAC
GATAGGACTCTGGCCTATCCTGTTGGTCTGTAGGACCGGAGTAATGATTAAGAGGGACAG
TCGGGGGCATTCGTATTTCATTGTCAGAGGTGAAATTCTTGGATTTATGAAAGACGAACTAC
TGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAACGAAAGTTGGGGGCTCGAAGA



CGATTAGATACCGTCCTAGTCTCAACCATAAACGATGCCGACTAGGGATCGGCGGATGTTT
CTTCGATGACTCCGCCGGCACCTTATGAGAAATCAAAGTTTTTGGGTTCCGGGGGGAGTAT
GGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGCGTGGAGCCTG
CGGCTTAATTTGACTCAACACGGGAAAACTTACCAGGTCCAGACATAGTGAGGATTGACAG
ATTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGGTT
GCCTTGTCAGGTTGATTCCGGTAACGAACGAGACCTCAGCCTGCTAAATAGTCACGGTTG
GCTCGCCAGCCGGCGGACTTCTTAGAGGGACTATTGGCGACTAGCCAATGGAAGCATGAG
GCAATAACAGGTCTGTGATGCCCTTAGATGTTCTGGGCCGCACGCGCGCTACACTGATGC
ATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAATCTTTGAAACTGCATCGTGATG
GGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGCCTAGTAAGCGCAAGTCATCAG
CTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTCCTACCGATTGGGTG
TGCTGGTGAAGTGTTCGGATTGGCGACCGGGTGCGGTCTCCGCTCTCGGCCGCCGAGAA
GTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGTAACAAGGTTTCCGTAGGTGAAC
CTGCGGAAGGATCATTGAATCGATCGAATCCACTCTGTGAACCAAACGTCCCCCCTTGGGT
GCGGGCTTCGGTCTGCCCCAAGGCGTCGGTTCCCTGGCTGGGGTCTTCGGACCGCAGTT
AGGTCCGGCGGGCGCGCCCTCTGGCGTGTCGGCCCTCGTGGCTGCCGCCAGTTGGGTTC
GCTGGAAATTGTATCCAACTCAACCCACCCCAAACCACAACTTATACTGAAGCAATCGGTG
AGTGCACTCTGGTGCCTCGCTCTAACCAAAGACAACTCTCAACAACGGATATCTTGGCTCC
CGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAATTGCAGAATTCCGTGAAC
CATCGAATCTTTGAACGCAAATTGCGCCCAAGGCTTCGGCCGAGGGCATGTCTGCCTCAG
CGTCGGCTTACCCCCTCGCTCCCCCTCTCCTTTGGAGTGGGTGAACGGATCTGGTTTTCC
CGGCTACGTGCTTCTGCACGCCCGGGTTGACTGAAGTGTAGAGGCTTGAGCATGGACCCC
GTTTGTAGGGCAATGGCTTGGTAGGTAGCTTAGCTACACCGCCTGCCGTGGTCCGAGGGG
ACTTTGCTGGCGGCCCAGCAGGAATTCGGGTGTTGGGTTTCCCACCCCGAAAGCTTCAAA
CCTTCGACCTGAGCTCAGGCAAGACTACCCGCTGAACTTAAGCATATCAATAAGCGGAGG
AAAAGAAACTAACTAGGATGCCCTTAGTAACGGCGAGCGAACCGGGCAAAGCCCAACTTG
AAAATCTCCAGCCTCCGGCTGGCGAATTGTAGTCTAGAGAAGTGCTCTCTGCCTCAGCCTG
TTCCCAAGTCCCCTGGAAAGGGGCGTCAGAGAGGGTGAGAACCCCGTTGGGATCGGATC
CTGAGGCTCCACGAGACGCTTTCGAAGAGTCGGGTTGTTTGGGAATGCAGCCCAAAGCAG
GTGGTAAATCCCATCTAAGGCTAAATACAGACGGGAGACCGATAGCGAACAAGTACCGCG
AGGGAAAGATGAAAAGAACTTTGAAAAGAGAGTTAAAAAGTACTTGAAATTGTTGAGAGGG
AAGCGATTGGATCCTACGGGTGCGCCCAGGCACACGCCTGCCTAACGGTTGGCTGAATGC
GCTGGGTGCTGGTCAGCATGGGTTGACCGGGCGGGACAAACCCGGGGGTTGTTACCCCG
GCTATGTCGCCTGGTCGACTGAGGAATGAAGGGCGCTCTCTGAGTCCTCCGGGAACTGCG
TCTCTCAAGATGCTGCGTACCTGCTTTTGTCCCAAAA 
 
RBCL 
TAGCAGTGTTAAGACTACCGTTTACTTACTACACTCCTGACTACCAACCAAAAGATACTGAT
ATTCTTGCAGCATTCCGTATGACTCCTCAACCAGGTGTTCCGCCAGAAGAAGCTGGTGCAG
CGGTAGCAGCGGAATCATCAACTGGTACTTGGACGACTGTATGGACTGACGGTTTAACTAG
CTTAGATCGTTACAAAGGTCGTTGTTATGATATTGAGCCAGTTCCAGGTGAAGAAAACCAAT
ACATTGCATACATTGCATATCCTTTAGATCTTTTTGAAGAAGGTTCTGTAACAAACTTATTTA
CTTCAATCGTAGGTAACGTATTTGGTTTCAAAGCTCTTCGTGCTTTACGTTTAGAAGATCTT
CGTATTCCACCAGCTTACGTAAAAACTTTCCAAGGTCCTCCTCACGGTATTCAAGTAGAAC
GTGATAAACTTAACAAATATGGTCGTGGTTTATTAGGTTGTACAATTAAACCAAAATTAGGT
CTTTCAGCTAAAAACTACGGTCGTGCTGTATATGAATGTTTACGTGGTGGTCTTGACTTTAC
TAAAGATGATGAAAACGTAAACTCTCAACCATTTATGCGTTGGAGAGATCGTTTCTTATTTG
TAGCTGAAGCTATTTATAAATCTCAATCAGAAACTGGTGAAATTAAAGGGCACTATTTAAAC
GCAACTGCAGCAACAGCTGAAGAAATGCTTAAACGTGCTGAGTGTGCTAAAGATTTAGGTG
TACCTATTATCATGCACGACTACTTAACAGGTGGTTTCACAGCAAATACAAGTTTAGCTCAC
TACTGTCGTGATAATGGTCTTCTTTTACACATTCACCGTGCTATGCACGCTGTAATTGACCG



TCAAAGAAATCATGGTATTCACTTCCGTGTTTTAGCAAAAGCTCTTCGTTTATCTGGTGGTG
ACCACTTACACTCTGGTACTGTTGTAGGTAAATTAGAAGGTGAACGTGAAGTAACATTAGGT
TTCGTTGACTTAATGCGTGATGACTACGTTGAAAAAGATCGTAGTCGTGGTATTTACTTCAC
TCAAGACTGGGTTTCTTTACCTGGTACAATGCCAGTAGCTTCTGGTGGTATTCACGTATGG
CACATGCCAGCTCTTGTTGAAATTTTCGGTGATGATGCTTGTTTACAATTCGGTGGTGGTAC
TTTAGGACACCCTTGGGGTAATGCTCCAGGTGCGGCTGCAAACCGTGTTGCTTTAGAAGC
ATGTACACAAGCTCGTAACGAAGGTCGTGACCTTGCTCGTGAAGGTGGTGATGTAATCCGT
GCTGCTTGCAAATGGAGTCCTGAGTTAGCTGCTGCTTGTGAAGTTGAA 
 
TUFA 
GCTGATTACGTAAAACATGATTACTGGTGCAGCTCAATGGATGGTGCAATTCTTGTTGTTTC
AGGTGCTGATGGTCCAATGCCACAAACAAAAGAACATTTACTATTAGCAAAACAAGTAGGT
GTTCCAAACATTGTAGTATTTTTAAACAAAGAAGATCAAGTTGATGATGCCGAGTTATTAGA
ACTTGTTGAACTTGAAATTCGTGAAACATTAGATAAATATGAATTCCCAGGGGATGAAATTC
CAATTATTGCGGGATCAGCTCTTTTAGCTTTAGAAGCCTTAACAGAAAATCCTGAAATCAAA
CCTGGGGATAGTAAATGGGTTGATAAGATTTATAACCTTATGGATCAAGTAGATTCATATAT
TCCAACACCTGAGCGTGAAACTGAGAAACCATTTTTAATGGCTGTCGAAGATGTATTTTCAA
TTACTGGTCGAGGAACAGTTGCAACAGGTCGTGTAGAGCGTGGTTGCGTTAAAATTGGTGA
CACAGTTGAACTTGTTGGTTTACGTGATACAAAAACGACAACTGTAACTGGTTTAGAAATGT
TCCAAAAAACATTAGATGAAAGTGTTGCAGGTGACAACGTTGGTATTTTACTTCGTGGTGTT
CAAAAAACAGACATTGAACGCGGTATGGTTCTTGCAAAACCAGGAAGTATTACACCACATA
CAAAATTTGAAGCTCAAGTTTACGTTTTAACTAAAGAAGAAGGGGGTCGTCATACTCCATTT
TTCCCAGGTTATCGACCACAGTTTTATGTTCGTACAACAGACGTAACAGGAAAAATTGAATC
GTTCCGTGCTGATGATGATAGCGCAACACAAATGGTTATGCCTGGTGATCGAATCAAAA 
 
ITS 
GCGCGCTACACTGATGCATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAATCTTT
GAAACTGCATCGTGATGGGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGCCTAG
TAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCG
CTCCTACCGATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGACCGGGTGCGGTCTCCGC
TCTCGGCCGCCGAGAAGTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGTAACAA
GGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGAATCGATCGAATCCACTCTGTGAACCA
AACGTCCCCCCTTGGGTGCGGGCTTCGGTCTGCCCCAAGGCGTCGGTTCCCTGGCTGGG
GTCTTCGGACCGCAGTTAGGTCCGGCGGGCGCGCCCTCTGGCGTGTCGGCCCTCGTGGC
TGCCGCCAGTTGGGTTCGCTGGAAATTGTATCCAACTCAACCCACCCCAAACCACAACTTA
TACTGAAGCAATCGGTGAGTGCACTCTGGTGCCTCGCTCTAACCAAAGACAACTCTCAACA
ACGGATATCTTGGCTCCCGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAAT
TGCAGAATTCCGTGAACCATCGAATCTTTGAACGCAAATTGCGCCCAAGGCTTCGGCCGA
GGGCATGTCTGCCTCAGCGTCGGCTTACCCCCTCGCTCCCCCTCTCCTTTGGAGTGGGTG
AACGGATCTGGTTTTCCCGGCTACGTGCTTCTGCACGCCCGGGTTGACTGAAGTGTAGAG
GCTTGAGCATGGACCCCGTTTGTAGGGCAATGGCTTGGTAGGTAGCTTAGCTACACCGCC
TGCCGTGGTCCGAGGGGACTTTGCTGGCGGCCCAGCAGGAATTCGGGTGTTGGGTTTCC
CACCCCGAAAGCTTCAAACCTTCGACCTGAGCTCAGGCAAGACTACCCGCTGAACTTAAG
CATATCAATAAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTAGTAACGGCGAGCGAAC
CGGGCAAAGCCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGAATTGTAGTCTAGAGAAG
TGCTCTCTGCCTCAGCCTGTTCCCAAGTCCCCTGGAAAGGGGCGTCAGAGAGGGTGAGAA
CCCCGTTGGGATCGGATCCTGAGGCTCCACGAGACGCTTTCGAAGAGTCGGGTTGTTTGG
GAATGCAGCCCAAAGCAGGTGGTAATCCCA 
 
16S 



TTTTGGGGAATTTTCCGCAATGGGCGAAAGCCTGACGGAGCAATGCCGCGTGAAGGATGA
AGGCCTATGGGTTGTAAACTTCTTTTCTCAGAGAAGAATTCTTGACGGTATCTGAGGAATAA
GCATCGGCTAACTCTGTGCCAGCAGCCGCGGTAAGACAGAGGATGCAAGCGTTATCCGGA
ATGATTGGGCGTAAAGCGTCTGTAGGTGGCTTAAAAAGTCTTCTGTCAAAGATCAGGGCTT
AACCCTGGGCCGGCAGGAGAAACTCTTAGGCTAGAGTTTGGTAGGGGCAGAGGGAATTCC
CGGTGGAGCGGTGAAATGCGTAGAGATCGGGAGGAACACCAAAGGCGAAAGCACTCTGC
TGGGCCACAACTGACACTGAGAGACGAAAGCGAGGGGAGCAAAAGGGATTAAATACCCCT
GTAGTC 
 

 

 

 

SOOKE 
SSU 
TGGGCATGGCATGCCTCACGCATGAGCCATGCGATAGTCTAAGTATAAACTGCTTTATACT
GTGAAACTGCGAATGGCTCATTAAATCAGTTATAGTTTATTTGATGGTACCTACTACTCGGA
TACCCGTAGTAAATCTAGAGCTAATACGTGCGTAAATCCCGACTTCTGGAAGGGACGTATT
TATTAGATAAAAGGCCGACCGGGCTCTGCCCGACTCGCGGTGAATCATGATAACTTCACGA
ATCGCATGGCCTCGTGCCGGCGATGTTTCATTCAAATTTCTGCCCTATCAACTTTCGATGG
TAGGATAGAGGCCTACCATGGTGGTAACGGGTGACGGAGGATTAGGGTTCGATTCCGGAG
AGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCA
ATCCTGACACAGGGAGGTAGTGACAATAAATAACAATACTGGGCCTTTTCAGGTCTGGTAA
TTGGAATGAGTACAATCTAAACCCCTTAACGAGGATCAATTGGAGGGCAAGTCTGGTGCCA
GCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGCTGCAGTTAAAAAGCTCG
TAGTTGGATTTCGGGTGGGGCCTGCCGGTCCGCCGTTTCGGTGTGCACTGGCAGGGCCC
ACCTTGTTGCCGGGGACGGGCTCCTGGGCTTCACTGTCCGGGACTCGGAGTCGGCGCTG
TTACTTTGAGTAAATTAGAGTGTTCAAAGCAGGCCTACGCTCTGAATACATTAGCATGGAAT
AACACGATAGGACTCTGGCCTATCCTGTTGGTCTGTAGGACCGGAGTAATGATTAAGAGG
GACAGTCGGGGGCATTCGTATTTCATTGTCAGAGGTGAAATTCTTGGATTTATGAAAGACG
AACTACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAACGAAAGTTGGGGGCT
CGAAGACGATTAGATACCGTCCTAGTCTCAACCATAAACGATGCCGACTAGGGATCGGCG
GATGTTTCTTCGATGACTCCGCCGGCACCTTATGAGAAATCAAAGTTTTTGGGTTCCGGGG
GGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGCGTG
GAGCCTGCGGCTTAATTTGACTCAACACGGGAAAACTTACCAGGTCCAGACATAGTGAGG
ATTGACAGATTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCATGGCCGTTCTTAGTT
GGTGGGTTGCCTTGTCAGGTTGATTCCGGTAACGAACGAGACCTCAGCCTGCTAAATAGT
CACGGTTGGCTCGCCAGCCGGCGGACTTCTTAGAGGGACTATTGGCGACTAGCCAATGGA
AGCATGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTGGGCCGCACGCGCGCTAC
ACTGATGCATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAATCTTTGAAACTGCA
TCGTGATGGGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGCCTAGTAAGCGCAA
GTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTCCTACCG
ATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGACCGGGTGCGGTCTCCGCTCTCGGCC
GCCGAGAAGTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGTAACAAGGTTTCCGT
AGGTGAACCTGCGGAAGGATCATTGAATCGATCGAATCCACTCTGTGAACCAAACGTCCCC
CCTTGGGTGCGGGCTTCGGTCTGCCCCAAGGCGTCGGTTCCCTGGCTGGGGTCTTCGGA
CCGCAGTTAGGTCCGGCGGGCGCGCCCTCTGGCGTGTCGGCCCTCGTGGCTGCCGCCA
GTTGGGTTCGCTGGAAATTGTATCCAACTCAACCCACCCCAAACCACAACTTATACTGAAG
CAATCGGTGAGTGCACTCTGGTGCCTCGCTCTAACCAAAGACAACTCTCAACAACGGATAT
CTTGGCTCCCGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAATTGCAGAAT



TCCGTGAACCATCGAATCTTTGAACGCAAATTGCGCCCAAGGCTTCGGCCGAGGGCATGT
CTGCCTCAGCGTCGGCTTACCCCCTCGCTCCCCCTCTCCTTTGGAGTGGGTGAACGGATC
TGGTTTTCCCGGCTACGTGCTTCTGCACGCCCGGGTTGACTGAAGTGTAGAGGCTTGAGC
ATGGACCCCGTTTGTAGGGCAATGGCTTGGTAGGTAGCTTAGCTACACCGCCTGCCGTGG
TCCGAGGGGACTTTGCTGGCGGCCCAGCAGGAATTCGGGTGTTGGGTTTCCCACCCCGA
AAGCTTCAAACCTTCGACCTGAGCTCAGGCAAGACTACCCGCTGAACTTAAGCATATCAAT
AAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTAGTAACGGCGAGCGAACCGGGCAAAG
CCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGAATTGTAGTCTAGAGAAGTGCTCTCTGC
CTCAGCCTGTTCCCAAGTCCCCTGGAAAGGGGCGTCAGAGAGGGTGAGAACCCCGTTGG
GATCGGATCCTGAGGCTCCACGAGACGCTTTCGAAGAGTCGGGTTGTTTGGGAATGCAGC
CCAAAGCAGGTGGTAAATCCCATCTAAGGCTAAATACAGACGGGAGACCGATAGCGAACA
AGTACCGCGAGGGAAAGATGAAAAGAACTTTGAAAAGAGAGTTAAAAAGTACTTGAAATTG
TTGAGAGGGAAGCGATTGGATCCTACGGGTGCGCCCAGGCACACGCCTGCCTAACGGTT
GGCTGAATGCGCTGGGTGCTGGTCAGCATGGGTTGACCGGGCGGGACAAACCCGGGGGT
TGTTACCCCGGCTATGTCGCCTGGTCGACTGAGGAATGAAGGGCGCTCTCTGAGTCCTCC
GGGAACTGCGTCTCTCACAGATGCTGTCGAACCTACTTTGCCCCCAAA 
 
RBCL 
TGTTAAGACTACCGTTTACTTACTACACTCCTGACTACCAACCAAAAGATACTGATATTCTT
GCAGCATTCCGTATGACTCCTCAACCAGGTGTTCCGCCAGAAGAAGCTGGTGCAGCGGTA
GCAGCGGAATCATCAACTGGTACTTGGACGACTGTATGGACTGACGGTTTAACTAGCTTAG
ATCGTTACAAAGGTCGTTGTTATGATATTGAGCCAGTTCCAGGTGAAGAAAACCAATACATT
GCATACATTGCATATCCTTTAGATCTTTTTGAAGAAGGTTCTGTAACAAACTTATTTACTTCA
ATCGTAGGTAACGTATTTGGTTTCAAAGCTCTTCGTGCTTTACGTTTAGAAGATCTTCGTAT
TCCACCAGCTTACGTAAAAACTTTCCAAGGTCCTCCTCACGGTATTCAAGTAGAACGTGATA
AACTTAACAAATATGGTCGTGGTTTATTAGGTTGTACAATTAAACCAAAATTAGGTCTTTCAG
CTAAAAACTACGGTCGTGCTGTATATGAATGTTTACGTGGTGGTCTTGACTTTACTAAAGAT
GATGAAAACGTAAACTCTCAACCATTTATGCGTTGGAGAGATCGTTTCTTATTTGTAGCTGA
AGCTATTTATAAATCTCAATCAGAAACTGGTGAAATTAAAGGGCACTATTTAAACGCAACTG
CAGCAACAGCTGAAGAAATGCTTAAACGTGCTGAGTGTGCTAAAGATTTAGGTGTACCTAT
TATCATGCACGACTACTTAACAGGTGGTTTCACAGCAAATACAAGTTTAGCTCACTACTGTC
GTGATAATGGTCTTCTTTTACACATTCACCGTGCTATGCACGCTGTAATTGACCGTCAAAGA
AATCATGGTATTCACTTCCGTGTTTTAGCAAAAGCTCTTCGTTTATCTGGTGGTGACCACTT
ACACTCTGGTACTGTTGTAGGTAAATTAGAAGGTGAACGTGAAGTAACATTAGGTTTCGTTG
ACTTAATGCGTGATGACTACGTTGAAAAAGATCGTAGTCGTGGTATTTACTTCACTCAAGAC
TGGGTTTCTTTACCTGGTACAATGCCAGTAGCTTCTGGTGGTATTCACGTATGGCACATGC
CAGCTCTTGTTGAAATTTTCGGTGATGATGCTTGTTTACAATTCGGTGGTGGTACTTTAGGA
CACCCTTGGGGTAATGCTCCAGGTGCGGCTGCAAACCGTGTTGCTTTAGAAGCATGTACA
CAAGCTCGTAACGAAGGTCGTGACCTTGCTCGTGAAGGTGGTGATGTAATCCGTGCTGCT
TGCAAATGGAGTCCTGAGTTAGCTGCTGCTTGT 
 
TUFA 
GACGCTGATTACGTAAAACATGATTACTGGTGCAGCTCAATGGATGGTGCAATTCTTGTTG
TTTCAGGTGCTGATGGTCCAATGCCACAAACAAAAGAACATTTACTATTAGCAAAACAAGTA
GGTGTTCCAAACATTGTAGTATTTTTAAACAAAGAAGATCAAGTTGATGATGCCGAGTTATT
AGAACTTGTTGAACTTGAAATTCGTGAAACATTAGATAAATATGAATTCCCAGGGGATGAAA
TTCCAATTATTGCGGGATCAGCTCTTTTAGCTTTAGAAGCCTTAACAGAAAATCCTGAAATC
AAACCTGGGGATAGTAAATGGGTTGATAAGATTTATAACCTTATGGATCAAGTAGATTCATA
TATTCCAACACCTGAGCGTGAAACTGAGAAACCATTTTTAATGGCTGTCGAAGATGTATTTT
CAATTACTGGTCGAGGAACAGTTGCAACAGGTCGTGTAGAGCGTGGTTGCGTTAAAATTGG
TGACACAGTTGAACTTGTTGGTTTACGTGATACAAAAACGACAACTGTAACTGGTTTAGAAA



TGTTCCAAAAAACATTAGATGAAAGTGTTGCAGGTGACAACGTTGGTATTTTACTTCGTGGT
GTTCAAAAAACAGACATTGAACGCGGTATGGTTCTTGCAAAACCAGGAAGTATTACACCAC
ATACAAAATTTGAAGCTCAAGTTTACGTTTTAACTAAAGAAGAAGGGGGTCGTCATACTCCA
TTTTTCCCAGGTTATCGACCACAGTTTTATGTTCGTACAACAGACGTAACAGGAAAAATTGA
ATCGTTCCGTGCTGATGATGATAGCGCAACACAAATGGTTATGCCTGGTGATCGAATCAAA
A 
 
ITS 
CGCGCGCTACACTGATGCATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAATCTT
TGAAACTGCATCGTGATGGGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGCCTA
GTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTC
GCTCCTACCGATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGACCGGGTGCGGTCTCC
GCTCTCGGCCGCCGAGAAGTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGTAAC
AAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGAATCGATCGAATCCACTCTGTGAAC
CAAACGTCCCCCCTTGGGTGCGGGCTTCGGTCTGCCCCAAGGCGTCGGTTCCCTGGCTG
GGGTCTTCGGACCGCAGTTAGGTCCGGCGGGCGCGCCCTCTGGCGTGTCGGCCCTCGTG
GCTGCCGCCAGTTGGGTTCGCTGGAAATTGTATCCAACTCAACCCACCCCAAACCACAACT
TATACTGAAGCAATCGGTGAGTGCACTCTGGTGCCTCGCTCTAACCAAAGACAACTCTCAA
CAACGGATATCTTGGCTCCCGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTG
AATTGCAGAATTCCGTGAACCATCGAATCTTTGAACGCAAATTGCGCCCAAGGCTTCGGCC
GAGGGCATGTCTGCCTCAGCGTCGGCTTACCCCCTCGCTCCCCCTCTCCTTTGGAGTGGG
TGAACGGATCTGGTTTTCCCGGCTACGTGCTTCTGCACGCCCGGGTTGACTGAAGTGTAG
AGGCTTGAGCATGGACCCCGTTTGTAGGGCAATGGCTTGGTAGGTAGCTTAGCTACACCG
CCTGCCGTGGTCCGAGGGGACTTTGCTGGCGGCCCAGCAGGAATTCGGGTGTTGGGTTT
CCCACCCCGAAAGCTTCAAACCTTCGACCTGAGCTCAGGCAAGACTACCCGCTGAACTTAA
GCATATCAATAAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTAGTAACGGCGAGCGAA
CCGGGCAAAGCCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGAATTGTAGTCTAGAGAA
GTGCTCTCTGCCTCAGCCTGTTCCCAAGTCCCCTGGAAAGGGGCGTCAGAGAGGGTGAGA
ACCCCGTTGGGATCGGATCCTGAGGCTCCACGAGACGCTTTCGAAGAGTCGGGTTGTTTG
GGAATGCAGCCCAAAGCAGGTGGTAATCCC 
 
16S 
GGGGAATTTTCCGCAATGGGCGAAAGCCTGACGGAGCAATGCCGCGTGAAGGATGAAGG
CCTATGGGTTGTAAACTTCTTTTCTCAGAGAAGAATTCTTGACGGTATCTGAGGAATAAGCA
TCGGCTAACTCTGTGCCAGCAGCCGCGGTAAGACAGAGGATGCAAGCGTTATCCGGAATG
ATTGGGCGTAAAGCGTCTGTAGGTGGCTTAAAAAGTCTTCTGTCAAAGATCAGGGCTTAAC
CCTGGGCCGGCAGGAGAAACTCTTAGGCTAGAGTTTGGTAGGGGCAGAGGGAATTCCCG
GTGGAGCGGTGAAATGCGTAGAGATCGGGAGGAACACCAAAGGCGAAAGCACTCTGCTG
GGCCACAACTGACACTGAGAGACGAAAGCGAGGGGAGCAAAAGGGATTAGATACCCCTGT
AGTCAACAGTGTCA 
 

 

 

 

VA SI 
SSU 
TCTGCACATTAGAGTGAGAGTCTAAGTATAAACTGCTTTATACTGTGAAACTGCGAATGGCT
CATTAAATCAGTTATAGTTTATTTGATGGTACCTACTACTCGGATACCCGTAGTAAATCTAGA
GCTAATACGTGCGTAAATCCCGACTTCTGGAAGGGACGTATTTATTAGATAAAAGGCCGAC



CGGGCTCTGCCCGACTCGCGGTGAATCATGATAACTTCACGAATCGCATGGCCTCGTGCC
GGCGATGTTTCATTCAAATTTCTGCCCTATCAACTTTCGATGGTAGGATAGAGGCCTACCAT
GGTGGTAACGGGTGACGGAGGATTAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGG
CTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCTGACACAGGGAGGTA
GTGACAATAAATAACAATACTGGGCCTTTTCAGGTCTGGTAATTGGAATGAGTACAATCTAA
ACCCCTTAACGAGGATCAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAG
CTCCAATAGCGTATATTTAAGTTGCTGCAGTTAAAAAGCTCGTAGTTGGATTTCGGGTGGG
GCCTGCCGGTCCGCCGTTTCGGTGTGCACTGGCAGGGCCCACCTTGTTGCCGGGGACGG
GCTCCTGGGCTTCACTGTCCGGGACTCGGAGTCGGCGCTGTTACTTTGAGTAAATTAGAG
TGTTCAAAGCAGGCCTACGCTCTGAATACATTAGCATGGAATAACACGATAGGACTCTGGC
CTATCCTGTTGGTCTGTAGGACCGGAGTAATGATTAAGAGGGACAGTCGGGGGCATTCGT
ATTTCATTGTCAGAGGTGAAATTCTTGGATTTATGAAAGACGAACTACTGCGAAAGCATTTG
CCAAGGATGTTTTCATTAATCAAGAACGAAAGTTGGGGGCTCGAAGACGATTAGATACCGT
CCTAGTCTCAACCATAAACGATGCCGACTAGGGATCGGCGGATGTTTCTTCGATGACTCCG
CCGGCACCTTATGAGAAATCAAAGTTTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTG
AAACTTAAAGGAATTGACGGAAGGGCACCACCAGGCGTGGAGCCTGCGGCTTAATTTGAC
TCAACACGGGAAAACTTACCAGGTCCAGACATAGTGAGGATTGACAGATTGAGAGCTCTTT
CTTGATTCTATGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGGTTGCCTTGTCAGGTTG
ATTCCGGTAACGAACGAGACCTCAGCCTGCTAAATAGTCACGGTTGGCTCGCCAGCCGGC
GGACTTCTTAGAGGGACTATTGGCGACTAGCCAATGGAAGCATGAGGCAATAACAGGTCT
GTGATGCCCTTAGATGTTCTGGGCCGCACGCGCGCTACACTGATGCATTCAACGAGCCTA
GCCTTGGCCGAGAGGCCCGGGTAATCTTTGAAACTGCATCGTGATGGGGATAGATTATTG
CAATTATTAATCTTCAACGAGGAATGCCTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTAC
GTCCCTGCCCTTTGTACACACCGCCCGTCGCTCCTACCGATTGGGTGTGCTGGTGAAGTG
TTCGGATTGGCGACCGGGTGCGGTCTCCGCTCTCGGCCGCCGAGAAGTTCATTAAACCCT
CCCACCTAGAGGAAGGAGAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATC
ATTGAATCGATCGAATCCACTCTGTGAACCAAACGTCCCCCCTTGGGTGCGGGCTTCGGT
CTGCCCCAAGGCGTCGGTTCCCTGGCTGGGGTCTTCGGACCGCAGTTAGGTCCGGCGGG
CGCGCCCTCTGGCGTGTCGGCCCTCGTGGCTGCCGCCAGTTGGGTTCGCTGGAAATTGT
ATCCAACTCAACCCACCCCAAACCACAACTTATACTGAAGCAATCGGTGAGTGCACTCTGG
TGCCTCGCTCTAACCAAAGACAACTCTCAACAACGGATATCTTGGCTCCCGTATCGATGAA
GAACGCAGCGAAATGCGATACGTAGTGTGAATTGCAGAATTCCGTGAACCATCGAATCTTT
GAACGCAAATTGCGCCCAAGGCTTCGGCCGAGGGCATGTCTGCCTCAGCGTCGGCTTACC
CCCTCGCTCCCCCTCTCCTTTGGAGTGGGTGAACGGATCTGGTTTTCCCGGCTACGTGCT
TCTGCACGCCCGGGTTGACTGAAGTGTAGAGGCTTGAGCATGGACCCCGTTTGTAGGGCA
ATGGCTTGGTAGGTAGCTTAGCTACACCGCCTGCCGTGGTCCGAGGGGACTTTGCTGGCG
GCCCAGCAGGAATTCGGGTGTTGGGTTTCCCACCCCGAAAGCTTCAAACCTTCGACCTGA
GCTCAGGCAAGACTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACTAAC
TAGGATGCCCTTAGTAACGGCGAGCGAACCGGGCAAAGCCCAACTTGAAAATCTCCAGCC
TCCGGCTGGCGAATTGTAGTCTAGAGAAGTGCTCTCTGCCTCAGCCTGTTCCCAAGTCCC
CTGGAAAGGGGCGTCAGAGAGGGTGAGAACCCCGTTGGGATCGGATCCTGAGGCTCCAC
GAGACGCTTTCGAAGAGTCGGGTTGTTTGGGAATGCAGCCCAAAGCAGGTGGTAAATCCC
ATCTAAGGCTAAATACAGACGGGAGACCGATAGCGAACAAGTACCGCGAGGGAAAGATGA
AAAGAACTTTGAAAAGAGAGTTAAAAAGTACTTGAAATTGTTGAGAGGGAAGCGATTGGAT
CCTACGGGTGCGCCCAGGCACACGCCTGCCTAACGGTTGGCTGAATGCGCTGGGTGCTG
GTCAGCATGGGTTGACCGGGCGGGACAAACCCGGGGGTTGTTACCCCGGCTATGTCGCC
TGGTCGACTGAGGAATGAAGGGGCGCTCTCTGAGTCCTCCGGGAACTGCGTCGACAACG
ATGATGCG 
 
RBCL 



AGGCAGGTGTTAAGACTACCGTTTACTTACTACACTCCTGACTACCAACCAAAAGATACTGA
TATTCTTGCAGCATTCCGTATGACTCCTCAACCAGGTGTTCCGCCAGAAGAAGCTGGTGCA
GCGGTAGCAGCGGAATCATCAACTGGTACTTGGACGACTGTATGGACTGACGGTTTAACTA
GCTTAGATCGTTACAAAGGTCGTTGTTATGATATTGAGCCAGTTCCAGGTGAAGAAAACCA
ATACATTGCATACATTGCATATCCTTTAGATCTTTTTGAAGAAGGTTCTGTAACAAACTTATT
TACTTCAATCGTAGGTAACGTATTTGGTTTCAAAGCTCTTCGTGCTTTACGTTTAGAAGATC
TTCGTATTCCACCAGCTTACGTAAAAACTTTCCAAGGTCCTCCTCACGGTATTCAAGTAGAA
CGTGATAAACTTAACAAATATGGTCGTGGTTTATTAGGTTGTACAATTAAACCAAAATTAGG
TCTTTCAGCTAAAAACTACGGTCGTGCTGTATATGAATGTTTACGTGGTGGTCTTGACTTTA
CTAAAGATGATGAAAACGTAAACTCTCAACCATTTATGCGTTGGAGAGATCGTTTCTTATTT
GTAGCTGAAGCTATTTATAAATCTCAATCAGAAACTGGTGAAATTAAAGGGCACTATTTAAA
CGCAACTGCAGCAACAGCTGAAGAAATGCTTAAACGTGCTGAGTGTGCTAAAGATTTAGGT
GTACCTATTATCATGCACGACTACTTAACAGGTGGTTTCACAGCAAATACAAGTTTAGCTCA
CTACTGTCGTGATAATGGTCTTCTTTTACACATTCACCGTGCTATGCACGCTGTAATTGACC
GTCAAAGAAATCATGGTATTCACTTCCGTGTTTTAGCAAAAGCTCTTCGTTTATCTGGTGGT
GACCACTTACACTCTGGTACTGTTGTAGGTAAATTAGAAGGTGAACGTGAAGTAACATTAG
GTTTCGTTGACTTAATGCGTGATGACTACGTTGAAAAAGATCGTAGTCGTGGTATTTACTTC
ACTCAAGACTGGGTTTCTTTACCTGGTACAATGCCAGTAGCTTCTGGTGGTATTCACGTAT
GGCACATGCCAGCTCTTGTTGAAATTTTCGGTGATGATGCTTGTTTACAATTCGGTGGTGG
TACTTTAGGACACCCTTGGGGTAATGCTCCAGGTGCGGCTGCAAACCGTGTTGCTTTAGAA
GCATGTACACAAGCTCGTAACGAAGGTCGTGACCTTGCTCGTGAAGGTGGTGATGTAATC
CGTGCTGCTTGCAAATGGAGTCCTGAGTTAGCTGCTGCTTGTGAAGTT 
 
TUFA 
CGCCTTTAACAGTTTCAAGCACGCTGATTACGTAAAACATGATTACTGGTGCAGCTCAATG
GATGGTGCAATTCTTGTTGTTTCAGGTGCTGATGGTCCAATGCCACAAACAAAAGAACATTT
ACTATTAGCAAAACAAGTAGGTGTTCCAAACATTGTAGTATTTTTAAACAAAGAAGATCAAG
TTGATGATGCCGAGTTATTAGAACTTGTTGAACTTGAAATTCGTGAAACATTAGATAAATAT
GAATTCCCAGGGGATGAAATTCCAATTATTGCGGGATCAGCTCTTTTAGCTTTAGAAGCCTT
AACAGAAAATCCTGAAATCAAACCTGGGGATAGTAAATGGGTTGATAAGATTTATAACCTTA
TGGATCAAGTAGATTCATATATTCCAACACCTGAGCGTGAAACTGAGAAACCATTTTTAATG
GCTGTCGAAGATGTATTTTCAATTACTGGTCGAGGAACAGTTGCAACAGGTCGTGTAGAGC
GTGGTTGCGTTAAAATTGGTGACACAGTTGAACTTGTTGGTTTACGTGATACAAAAACGACA
ACTGTAACTGGTTTAGAAATGTTCCAAAAAACATTAGATGAAAGTGTTGCAGGTGACAACGT
TGGTATTTTACTTCGTGGTGTTCAAAAAACAGACATTGAACGCGGTATGGTTCTTGCAAAAC
CAGGAAGTATTACACCACATACAAAATTTGAAGCTCAAGTTTACGTTTTAACTAAAGAAGAA
GGGGGTCGTCATACTCCATTTTTCCCAGGTTATCGACCACAGTTTTATGTTCGTACAACAGA
CGTAACAGGAAAAATTGAATCGTTCCGTGCTGATGATGATAGCGCAACACAAATGGTTATG
CCTGGTGATCGAAATCCAAAAATGATTGTTGAACTTTTTCCAAC 
 
ITS 
GCGCGCTACACTGATGCATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAATCTTT
GAAACTGCATCGTGATGGGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGCCTAG
TAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCG
CTCCTACCGATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGACCGGGTGCGGTCTCCGC
TCTCGGCCGCCGAGAAGTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGTAACAA
GGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGAATCGATCGAATCCACTCTGTGAACCA
AACGTCCCCCCTTGGGTGCGGGCTTCGGTCTGCCCCAAGGCGTCGGTTCCCTGGCTGGG
GTCTTCGGACCGCAGTTAGGTCCGGCGGGCGCGCCCTCTGGCGTGTCGGCCCTCGTGGC
TGCCGCCAGTTGGGTTCGCTGGAAATTGTATCCAACTCAACCCACCCCAAACCACAACTTA
TACTGAAGCAATCGGTGAGTGCACTCTGGTGCCTCGCTCTAACCAAAGACAACTCTCAACA



ACGGATATCTTGGCTCCCGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAAT
TGCAGAATTCCGTGAACCATCGAATCTTTGAACGCAAATTGCGCCCAAGGCTTCGGCCGA
GGGCATGTCTGCCTCAGCGTCGGCTTACCCCCTCGCTCCCCCTCTCCTTTGGAGTGGGTG
AACGGATCTGGTTTTCCCGGCTACGTGCTTCTGCACGCCCGGGTTGACTGAAGTGTAGAG
GCTTGAGCATGGACCCCGTTTGTAGGGCAATGGCTTGGTAGGTAGCTTAGCTACACCGCC
TGCCGTGGTCCGAGGGGACTTTGCTGGCGGCCCAGCAGGAATTCGGGTGTTGGGTTTCC
CACCCCGAAAGCTTCAAACCTTCGACCTGAGCTCAGGCAAGACTACCCGCTGAACTTAAG
CATATCAATAAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTAGTAACGGCGAGCGAAC
CGGGCAAAGCCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGAATTGTAGTCTAGAGAAG
TGCTCTCTGCCTCAGCCTGTTCCCAAGTCCCCTGGAAAGGGGCGTCAGAGAGGGTGAGAA
CCCCGTTGGGATCGGATCCTGAGGCTCCACGAGACGCTTTCGAAGAGTCGGGTTGTTTGG
GAATGCAGCCCAAAGCAGGTGGTAATCCC 
 
16S 
GGGGAATTTTCCGCAATGGGCGAAAGCCTGACGGAGCAATGCCGCGTGAAGGATGAAGG
CCTATGGGTTGTAAACTTCTTTTCTCAGAGAAGAATTCTTGACGGTATCTGAGGAATAAGCA
TCGGCTAACTCTGTGCCAGCAGCCGCGGTAAGACAGAGGATGCAAGCGTTATCCGGAATG
ATTGGGCGTAAAGCGTCTGTAGGTGGCTTAAAAAGTCTTCTGTCAAAGATCAGGGCTTAAC
CCTGGGCCGGCAGGAGAAACTCTTAGGCTAGAGTTTGGTAGGGGCAGAGGGAATTCCCG
GTGGAGCGGTGAAATGCGTAGAGATCGGGAGGAACACCAAAGGCGAAAGCACTCTGCTG
GGCCACAACTGACACTGAGAGACGAAAGCGAGGGGAGCAAAAGGGATTAGATACCCCCT
GTAGTCA 
 

 

 

 

PR6 
SSU 
GTATAAACTGCTTTATACTGTGAAACTGCGAATGGCTCATTAAATCAGTTATAGTTTATTTGA
TGGTACCTACTACTCGGATACCCGTAGTAAATCTAGAGCTAATACGTGCGTAAATCCCGAC
TTCTGGAAGGGACGTATTTATTAGATAAAAGGCCGACCGGGCTCTGCCCGACTCGCGGTG
AATCATGATAACTTCACGAATCGCATGGCCTCGTGCCGGCGATGTTTCATTCAAATTTCTGC
CCTATCAACTTTCGATGGTAGGATAGAGGCCTACCATGGTGGTAACGGGTGACGGAGGAT
TAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGC
AGGCGCGCAAATTACCCAATCCTGACACAGGGAGGTAGTGACAATAAATAACAATACTGGG
CCTTTTCAGGTCTGGTAATTGGAATGAGTACAATCTAAACCCCTTAACGAGGATCAATTGGA
GGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTG
CTGCAGTTAAAAAGCTCGTAGTTGGATTTCGGGTGGGGCCTGCCGGTCCGCCGTTTCGGT
GTGCACTGGCAGGGCCCACCTTGTTGCCGGGGACGGGCTCCTGGGCTTCACTGTCCGGG
ACTCGGAGTCGGCGCTGTTACTTTGAGTAAATTAGAGTGTTCAAAGCAGGCCTACGCTCTG
AATACATTAGCATGGAATAACACGATAGGACTCTGGCCTATCCTGTTGGTCTGTAGGACCG
GAGTAATGATTAAGAGGGACAGTCGGGGGCATTCGTATTTCATTGTCAGAGGTGAAATTCT
TGGATTTATGAAAGACGAACTACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGA
ACGAAAGTTGGGGGCTCGAAGACGATTAGATACCGTCCTAGTCTCAACCATAAACGATGCC
GACTAGGGATCGGCGGATGTTTCTTCGATGACTCCGCCGGCACCTTATGAGAAATCAAAGT
TTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGG
CACCACCAGGCGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAAACTTACCAGGTC
CAGACATAGTGAGGATTGACAGATTGAGAGCTCTTTCTTGATTCTATGGGTGAAAAGTATTG
CACTTACTGCCCATGAAAGCAGCCCGTCCCGTCGTCACGGGGCAGAGCGGGCTGCTAGT



CACCGCCGCACCGCTATCTGCGAGGTGCGGCGGCTGGCGAGACCGTCGAATTGCGGGGA
CACCCTTAGAGCCTGTGTCACCAACCCGGCGTGGAAACACAGCCGGGGGCCGGGGTAAT
TACCTAGGGTATGGTAAAAGCACACAGGATTGGGCTATCCGCAGCCAAGCTCCTAAGGGC
CGAGCGATCGGCCTAGGGAGAAGGTTCAGAGACTAGGTGGCGGTCGGTTCCCAAAGTAT
CGCTTGGGGGCTTAAGATAGAGTCCGACACAGCAGAAATGCTGCCTCGGGACGAATGTTT
CGAGCAGAAACGGGAGTCCGGGGGAGGGGGAACGCACAGTTGCTCCCCCTTTGAGTAGT
CGGGTGGTGCATGGCCGTTCTTAGTTGGTGGGTTGCCTTGTCAGGTTGATTCCGGTAACG
AACGAGACCTCAGCCTGCTAAATAGTCACGGTTGGCTCGCCAGCCGGCGGACTTCTTAGA
GGGACTATTGGCGACTAGCCAATGGAAGCATGAGGCAATAACAGGTCTGTGATGCCCTTA
GATGTTCTGGGCCGCACGCGCGCTACACTGATGCATTCAACGAGCCTAGCCTTGGCCGAG
AGGCCCGGGTAATCTTTGAAACTGCATCGTGATGGGGATAGATTATTGCAATTATTAATCTT
CAACGAGGAATGCCTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTT
GTACACACCGCCCGTCGCTCCTACCGATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGA
CCGGGGGCGGTCTCCGCTCTCGGCCGCCGAGAAGTTCATTAAACCCTCCCACCTAGAGG
AAGGAGAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGAATCGATC
GAATCCACCTTTGGTAACCAAACGTCTCCCTCGTGGCACGGCTAGTTGCTGTGTGCGAGC
GTCGGTCCCCTGGCCGCGGCTCCCGAGCCACTGTTTCAGGTCCGGCGGGCGTCTTCCTC
ACATGAGGGGCTTTTGCCTCCTTTGGGGAGAAGACGTCGGTAATTTTATCCAACCCAACCC
ACTCCAAATCCCAACATCCACTAATGCAATTGACGGTACAGATTCGTCTGTCCGTCTCCAAA
CCAAAGACAACTCTCAACAACGGATATCTTGGCTCCCGTATCGATGAAGAACGCAGCGAAA
TGCGATACGTAGTGTGAATTGCAGAATTCCGTGAACCATCGAATCTTTGAACGCAAATTGC
GCCCACGGCTTCGGTCAAGGGCATGTCTGCCTCAGCGTCGGTTTACACCCTCGCCCTCCC
CCTCGATGCGAGGGGCGTGTGGCGGATCTGGCCCTCCCGGCTCGGTCGGCCCGTGCGG
CCGGCTCCGGGTTGGCTGAAGCACAGAGGCTTGAGCATGGATCCCGTTTGTAGGGTAATG
ACTTGGTAGGTAGGTTTTCCTGCACAACCCGTCGTTGCCCGAGGGAACTTTGCTGGAGGC
CCCGCAGGAATTCGAGTGCGCGCCGTTGGCGCCCTCGGACCCCCCAACCTTCGACCTGA
GCTCAGGCAAGACTACCCGCTGAACTTAAGCATATCATTAAGCGGAGGAAAAGAAACTAAC
TAGGATGCCCTTAGTAACGGCGAGCGAACCGGGCAAAGCCCAACTTGAAAATCTCCAGCC
TCCGGCTGGCGAATTGTAGTCTAGAGAAGCGCTCTCTGCTCCAGTCCTGTCCCAAGTCCC
CTGGAAAGGGGCGTCAAAGAGGGTGAGAACCCCGTTGGGACCGGCTCCTGGGTCTCCAC
GAGACGCTTTCGTAGAGTCGGGTTGTTTGGGAATGCAGCCCAAAGCAGGTGGTAAATCCC
ATCTAAGGCTAAATACAGACGGGAGACCGATAGCGAACAAGTACCGCGAGGGAAAGATGA
AAAGAACTTTGAAAAGAGAGTTAAAAAGTACTTGAAATTGTTGAGAGGGAAGCGATTGGAT
CCTACGGGTGCGCCCAGGCACACGCCCGCCTAACGGTTGGCTGAATGCGCTGGGTGCTG
GTCAGCATGGGTTGCTCGGGCGGCACAAACCTGGGGGTTGTTACCCCAGCTATGTCGCCT
GGTCGACCGAGGAAAGAAGGGCGCTCTTCGAGTCCTCCGGGAACTGCGTCCTCAAGATG
CTGCGAA 
 
RBCL 
GTGTTAAGACTACCGTTTACTTACTATACTCCTGATTACCAACCAAAAGATACTGATATTCTT
GCAGCGTTCCGTATGACACCGCAACCAGGTGTTCCACCAGAAGAAGCTGGTGCAGCGGTA
GCAGCAGAATCATCTACTGGTACTTGGACAACTGTATGGACTGATGGTTTAACTAGCTTAG
ATCGTTACAAAGGTCGTTGTTATGATATCGAGCCAGTTCCTGGTGAAGAAAACCAATATATT
GCATATATCGCATATCCTTTAGACCTTTTTGAAGAAGGATCTGTAACTAACTTATTTACATCA
ATTGTAGGTAACGTTTTTGGTTTCAAAGCTCTTCGTGCTTTACGTTTAGAAGATCTTCGTATT
CCACCAGCATACGTAAAAACTTTCCAAGGCCCGCCTCATGGGATTCAAGTAGAACGTGATA
AACTTAACAAATATGGTCGTGGTTTATTAGGTTGTACAATCAAACCAAAATTAGGTCTTTCA
GCTAAAAACTACGGTCGTGCTGTATATGAATGTTTACGTGGTGGTCTTGATTTCACTAAGGA
TGATGAAAACGTAAACTCTCAACCATTCATGCGTTGGAGAGACCGTTTCTTATTCGTTGCTG
AGGCGATCTATAAATCTCAATCAGAAACTGGTGAAATTAAAGGTCACTATTTAAATGCAACT
GCAGCGACTGCTGAAGAAATGCTAAAACGTGCTGAATGTGCTAAAGATTTAGTGTACCTAT



TATTATGCATGACTACCTAACAGGTGGTTTCACAGCAAACACAAGTTTAGCTCACTACTGTC
GTGATAATGGTCTTCTTCTGCACATTCACCGTGCGATGCACGCTGTAATTGACCGCCAACG
TAATCATGGTATTCACTTCCGTGTTTTAGCGAAAGCTCTTCGTTTATCTGGTGGTGATCACT
TACACTCTGGTACTGTTGTAGGTAAATTAGAAGGTGAACGTGAAGTAACTTTAGGTTTCGTT
GACTTAATGCGTGATGACTACGTTGAGAAAGATCGTAGCCGTGGTATTTATTTCACTCAAGA
CTGGGTTTCTTTACCAGGTACAATGCCAGTAGCTTCTGGTGGTATTCACGTATGGCACATG
CCAGCTCTAGTTGAGATTTTCGGTGATGATGCTTGTTTACAATTCGGTGGTGGTACGTTAG
GACACCCTTGGGGTAATGCTCCAGGTGCTGCTGCAAACCGTGTTGCTTTAGAAGCATGTAC
TCAAGCGCGTAATGAAGGTCGTGACCTTGCTCGTGAAGGCGGTGATGTAATCCGTGCAGC
TTGCAAATGGAGTCCTGAATTAGCTGCTGCTT 
 
TUFA 
CACGTCATGCCGATTATGTAAAATATGATTACAGGTGCGGCACAAATGGATGGTGCAATTC
TTGTTGTATCTGGTGCGGACGGTCCTATGCCTCAAACAAAAGAACATTTACTACTAGCAAAA
CAAGTAGGTGTTCCAAATATTGTCGTTTTTCTGAATAAAGAAGATCAAGTCGATGATGCCGA
GTTATTAGAACTTGTGGAATTAGAAATTCGAGAAACTTTAGATAAATATGAATTTCCGGGAG
ATGAAATTCCAATTATTGCTGGTTCTGCACTTTTAGCTTTAGAAGCGTTAACAGATAATCCC
GAAACAAAGCCTGGTGATAGTAAATGGGTGGATAAGATTTATAATCTTATGGATCAAGTTGA
TTCATATATTCCAACACCAGAGCGTGAAACAGAGAAACCATTTTTAATGGCTGTTGAAGACG
TCTTTTCAATTACGGGCCGAGGAACAGTTGCTACAGGGCGTGTAGAACGTGGATGTGTTAA
AATTGGAGATACTGTAGAACTTGTTGGTTTAAGCGATACAAAAACAACAACAGTTACTGGCT
TAGAAATGTTTCAAAAAACATTAGATGAAAGCGTAGCTGGCGACAATGTTGGGATTTTACTT
CGTGGTGTTCAAAAAACAGATATTGAACGTGGTATGGTTCTTGCAAAACCAGGAAGTATTA
CCCCACATACAAAATTTGAAGCACAAGTTTACGTTTTAACAAAAGAAGAAGGGGGTCGTCA
CACTCCGTTTTTCCCTGGGTATCGCCCACAGTTTTATGTTCGTACAACAGACGTAACAGGA
AAAATTGAATCTTTCCGTGCAGATGATGATAGTGCAACACAAATGGTTATGCCTGGTGATC
GTATCAAA 
 
ITS 
GCGCGCTACACTGATGCATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAATCTTT
GAAACTGCATCGTGATGGGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGCCTAG
TAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCG
CTCCTACCGATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGACCGGGGGCGGTCTCCG
CTCTCGGCCGCCGAGAAGTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGTAACA
AGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGAATCGATCGAATCCACCTTTGGTAAC
CAAACGTCTCCCTCGTGGCACGGCTAGTTGCTGTGTGCGAGCGTCGGTCCCCTGGCCGC
GGCTCCCGAGCCACTGTTTCAGGTCCGGCGGGCGTCTTCCTCACATGAGGGGCTTTTGCC
TCCTTTGGGGAGAAGACGTCGGTAATTTTATCCAACCCAACCCACTCCAAATCCCAACATC
CACTAATGCAATTGACGGTACAGATTCGTCTGTCCGTCTCCAAACCAAAGACAACTCTCAA
CAACGGATATCTTGGCTCCCGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTG
AATTGCAGAATTCCGTGAACCATCGAATCTTTGAACGCAAATTGCGCCCACGGCTTCGGTC
AAGGGCATGTCTGCCTCAGCGTCGGTTTACACCCTCGCCCTCCCCCTCGATGCGAGGGGC
GTGTGGCGGATCTGGCCCTCCCGGCTCGGTCGGCCCGTGCGGCCGGCTCCGGGTTGGC
TGAAGCACAGAGGCTTGAGCATGGATCCCGTTTGTAGGGTAATGACTTGGTAGGTAGGTTT
TCCTGCACAACCCGTCGTTGCCCGAGGGAACTTTGCTGGAGGCCCCGCAGGAATTCGAGT
GCGCGCCGTTGGCGCCCTCGGACCCCCCAACCTTCGACCTGAGCTCAGGCAAGACTACC
CGCTGAACTTAAGCATATCATTAAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTAGTAA
CGGCGAGCGAACCGGGCAAAGCCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGAATTGT
AGTCTAGAGAAGCGCTCTCTGCTCCAGTCCTGTCCCAAGTCCCCTGGAAAGGGGCGTCAA
AGAGGGTGAGAACCCCGTTGGGACCGGCTCCTGGGTCTCCACGAGACGCTTTCGTAGAG
TCGGGTTGTTTGGGAATGCAGCCCAAAGCAGGTGGTAATCCC 



 
16S 
TGGAATTTTTCCGCAATGGGCGAAAGCCTGACGGAGCAATGCCGCGTGAAGGATGAAGGC
CTATGGGTTGTAAACTTCTTTTCTCAGAGAAGAATTTTTGACGGTATCTGAGGAATAAGCAT
CGGCTAACTCTGTGCCAGCAGCCGCGGTAAGACAGAGGATGCAAGCGTTATCCGGAATGA
TTGGGCGTAAAGCGTCTGTAGGTGGCTTAAAAAGTCTCCTGTCAAAGATCAGGGCTTAACC
CTGGGCCGGCAGGAGAAACTCTTAGGCTAGAGTTTGGTAGGGGCAGAGGGAATTCCCGG
TGGAGCGGTGAAATGCGTAGAGATCGGGAGGAACACCAAAGGCGAAAGCACTCTGCTGG
GCCATAACTGACACTGAGAGACGAAAGCGAGGGGAGCAAAAGGGATTAGATCCCCCCTGT
AGTCA 
PRAG 
SSU 
TTTCTTGGGCTCGAGAGCGGGCTGAAAGTGTCCCGCTAGTCCTCCCGCTGTTGGAGGGCA
ACACCGTCAAATTGCGGGGAGGCCCTAAAGCTTTGACTACCAAGCCGGCGTGGAAACACA
GTCGGTGGCCAGGGTAACGACCTCGGGTATGGTAAAAACGTCAAAGATGCACCAATGGGT
TATCCGCAGCCAAGTCCTAAGGGCAACTCTTTGCCTATGGATGCAGTCCACAGACTAGATG
GCGGTGGGTCGGGGGGCGGTGTCCCCCGGCTTGAGATATAGTCGGCCCCCACCGAGAG
GTGGTCTGAGGGAGGAGCCGCGCGCTGTCGCGGTGAGAGCCCTCAGAGTGCTTGGCATG
CGAGTACTTTCGGTCGTGAGGCCGAAAGGGCAGCGTCGTCCCCCGGCGCCGCCTCCGAG
CACGGATTACGCGGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTAC
CCAATCCTGACACAGGGAGGTAGTGACAATAAATAACAATACTGGGCCTTTTCAGGTCTGG
TAATTGGAATGAGTACAATCTAAACCCCTTAACGAGGATCAATTGGAGGGCAAGTCTGGTG
CCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTTAAGTTGCTGCAGTTAAAAAGC
TCGTAGTTGGATTTCGGGTGGGGCCCGCCGGTCCGCCGTTTCGGTGTGCACTGGCGGGA
CCCACCTTGTTGCCGGGGACGGGCTCCTGGGCTTCACTGTCCGGGACTCGGAGTCGGCG
CTGTTACTTTGAGTAAATTAGAGTGTTCAAAGCAGGCCTACGCTCTGAATACATTAGCATGG
AATAACACGATAGGACTCTGGCCTATCCTGTTGGTCTGTAGGACCGGAGTAATGATTAAGA
GGGACAGTCGGGGGCATTCGTATTTCATTGTCAGAGGTGAAATTCTTGGATTTATGAAAGA
CGAACTACTGCGAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAACGAAAGTTGGGGG
CTCGAAGACGATTAGATACCGTCCTAGTCTCAACCATAAACGATGCCGACTAGGGATCGGC
GGATGTTTCTTCGATGACTCCGCCGGCACCTTATGAGAAATCAAAGTTTTTGGGTTCCGGG
GGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGCGT
GGAGCCTGCGGCTTAATTTGACTCAACACGGGAAAACTTACCAGGTCCAGACATAGTGAG
GATTGACAGATTGAGAGCTCTTTCTTGATTCTATGGGTGAAAAGTATTGCACTTACTGCCCA
TGAAAGCAGCCCGTCCCGTCGTCACGGGGCAGAGCGGGCTGCTAGTCACCGCCGCACCG
CTATCTGCGAGGTGCGGCGGCTGGCGAGACCGTCGAATTGCGGGGACACCCTTAGAGCC
TGTGTCACCAACCCGGCGTGGAAACACAGCCGGGGGCCGGGGTAATTACCTAGGGTATG
GTAAAAGCACACAGGATTGGGCTATCCGCAGCCAAGCTCCTAAGGGCCGAGCGATCGGC
CTAGGGAGAAGGTTCAGAGACTAGGTGGCGGTCGGTTCCCAAAGTATCGCTTGGGGGCTT
AAGATAGAGTCCGACACAGCAGAAATGCTGCCTCGGGACGAATGTTTCGAGCAGAAACGG
GAGTCCGGGGGAGGGGGAACGCACAGTTGCTCCCCCTTTGAGTAGTCGGGTGGTGCATG
GCCGTTCTTAGTTGGTGGGTTGCCTTGTCAGGTTGATTCCGGTAACGAACGAGACCTCAG
CCTGCTAAATAGTCACGGTTGGCTCGCCAGCCGGCGGACTTCTTAGAGGGACTATTGGCG
ACTAGCCAATGGAAGCATGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTGGGCC
GCACGCGCGCTACACTGATGCATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAAT
CTTTGAAACTGCATCGTGATGGGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGC
CTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCC
GTCGCTCCTACCGATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGACCGGGGGCGGTC
TCCGCTCTCGGCCGCCGAGAAGTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGT
AACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGAATCGATCGAATCCACCTTTGG
TAACCAAACGTCTCCCTCGTGGCACGGCTAGTTGCTGTGTGCGAGCGTCGGTCCCCTGGC



CGCGGCTCCCGAGCCACTGTTTCAGGTCCGGCGGGCGTCTTCCTCACATGAGGGGCTTTT
GCCTCCTTTGGGGAGAAGACGTCGGTAATTTTATCCAACCCAACCCACTCCAAATCCCAAC
ATCCACTAATGCAATTGACGGTACAGATTCGTCTGTCCGTCTCCAAACCAAAGACAACTCT
CAACAACGGATATCTTGGCTCCCGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGT
GTGAATTGCAGAATTCCGTGAACCATCGAATCTTTGAACGCAAATTGCGCCCACGGCTTCG
GTCAAGGGCATGTCTGCCTCAGCGTCGGTTTACACCCTCGCCCTCCCCCTCGATGCGAGG
GGCGTGTGGCGGATCTGGCCCTCCCGGCTCGGTCGGCCCGTGCGGCCGGCTCCGGGTT
GGCTGAAGCACAGAGGCTTGAGCATGGATCCCGTTTGTAGGGTAATGACTTGGTAGGTAG
GTTTTCCTGCACAACCCGTCGTTGCCCGAGGGAACTTTGCTGGAGGCCCCGCAGGAATTC
GAGTGCGCGCCGTTGGCGCCCTCGGACCCCCCAACCTTCGACCTGAGTTCAGGCAAGAC
TACCCGCTGAACTTAAGCATATCATTAAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTA
GTAACGGCGAGCGAACCGGGCAAAGCCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGA
ATTGTAGTCTAGAGAAGCGCTCTCTGCTCCAGTCCTGTCCCAAGTCCCCTGGAAAGGGGC
GTCAAAGAGGGTGAGAACCCCGTTGGGACCGGCTCCTGGGTCTCCACGAGACGCTTTCGT
AGAGTCGGGTTGTTTGGGAATGCAGCCCAAAGCAGGTGGTAAATCCCATCTAAGGCTAAAT
ACAGACGGGAGACCGATAGCGAACAAGTACCGCGAGGGAAAGATGAAAAGAACTTTGAAA
AGAGAGTTAAAAAGTACTTGAAATTGTTGAGAGGGAAGCGATTGGATCCTACGGGTGCGC
CCAGGCACACGCCCGCCTAACGGTTGGCTGAATGCGCTGGGTGCTGGTCAGCATGGGTT
GCTCGGGCGGCACAAACCTGGGGGTTGTTACCCCAGCTATGTCGCCTGTCGACAATATGA
AACAATCGTGGCA 
 
RBCL 
TACCGTTTACTTACTATACTCCTGATTACCAACCAAAAGATACTGATATTCTTGCAGCGTTC
CGTATGACACCGCAACCAGGTGTTCCACCAGAAGAAGCTGGTGCAGCGGTAGCAGCAGAA
TCATCTACTGGTACTTGGACAACTGTATGGACTGATGGTTTAACTAGCTTAGATCGTTACAA
AGGTCGTTGTTATGATATCGAGCCAGTTCCTGGTGAAGAAAACCAATATATTGCATATATCG
CATATCCTTTAGACCTTTTTGAAGAAGGATCTGTAACTAACTTATTTACATCAATTGTAGGTA
ACGTTTTTGGTTTCAAAGCTCTTCGTGCTTTACGTTTAGAAGATCTTCGTATTCCACCAGCA
TACGTAAAAACTTTCCAAGGCCCGCCTCATGGGATTCAAGTAGAACGTGATAAACTTAACA
AATATGGTCGTGGTTTATTAGGTTGTACAATCAAACCAAAATTAGGTCTTTCAGCTAAAAAC
TACGGTCGTGCTGTATATGAATGTTTACGTGGTGGTCTTGATTTCACTAAGGATGATGAAAA
CGTAAACTCTCAACCATTCATGCGTTGGAGAGACCGTTTCTTATTCGTTGCTGAGGCGATC
TATAAATCTCAATCAGAAACTGGTGAAATTAAAGGTCACTATTTAAATGCAACTGCAGCGAC
TGCTGAAGAAATGCTAAAACGTGCTGAATGTGCTAAAGATTTAGTGTACCTATTATTATGCA
TGACTACCTAACAGGTGGTTTCACAGCAAACACAAGTTTAGCTCACTACTGTCGTGATAATG
GTCTTCTTCTGCACATTCACCGTGCGATGCACGCTGTAATTGACCGCCAACGTAATCATGG
TATTCACTTCCGTGTTTTAGCGAAAGCTCTTCGTTTATCTGGTGGTGATCACTTACACTCTG
GTACTGTTGTAGGTAAATTAGAAGGTGAACGTGAAGTAACTTTAGGTTTCGTTGACTTAATG
CGTGATGACTACGTTGAGAAAGATCGTAGCCGTGGTATTTATTTCACTCAAGACTGGGTTT
CTTTACCAGGTACAATGCCAGTAGCTTCTGGTGGTATTCACGTATGGCACATGCCAGCTCT
AGTTGAGATTTTCGGTGATGATGCTTGTTTACAATTCGGTGGTGGTACGTTAGGACACCCT
TGGGGTAATGCTCCAGGTGCTGCTGCAAACCGTGTTGCTTTAGAAGCATGTACTCAAGCG
CGTAATGAAGGTCGTGACCTTGCTCGTGAAGGCGGTGATGTAATCCGTGCAGCTTGCAAA
TGGAGTCCTGAATTAGCTGCTGC 
 
TUFA 
ATTACAGGTGCGGCACAAATGGATGGTGCAATTCTTGTTGTATCTGGTGCGGACGGTCCTA
TGCCTCAAACAAAAGAACATTTACTACTAGCAAAACAAGTAGGTGTTCCAAATATTGTCGTT
TTTCTGAATAAAGAAGATCAAGTCGATGATGCCGAGTTATTAGAACTTGTGGAATTAGAAAT
TCGAGAAACTTTAGATAAATATGAATTTCCGGGAGATGAAATTCCAATTATTGCTGGTTCTG
CACTTTTAGCTTTAGAAGCGTTAACAGATAATCCCGAAACAAAGCCTGGTGATAGTAAATGG



GTGGATAAGATTTATAATCTTATGGATCAAGTTGATTCATATATTCCAACACCAGAGCGTGA
AACAGAGAAACCATTTTTAATGGCTGTTGAAGACGTCTTTTCAATTACGGGCCGAGGAACA
GTTGCTACAGGGCGTGTAGAACGTGGATGTGTTAAAATTGGAGATACTGTAGAACTTGTTG
GTTTAAGCGATACAAAAACAACAACAGTTACTGGCTTAGAAATGTTTCAAAAAACATTAGAT
GAAAGCGTAGCTGGCGACAATGTTGGGATTTTACTTCGTGGTGTTCAAAAAACAGATATTG
AACGTGGTATGGTTCTTGCAAAACCAGGAAGTATTACCCCACATACAAAATTTGAAGCACAA
GTTTACGTTTTAACAAAAGAAGAAGGGGGTCGTCACACTCCGTTTTTCCCTGGGTATCGCC
CACAGTTTTATGTTCGTACAACAGACGTAACAGGAAAAATTGAATCTTTCCGTGCAGATGAT
GATAGTGCAACACAAATGGTTATGCCTGGTGATCGTATCAAAATGAT 
 
ITS 
TGCATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAATCTTTGAAACTGCATCGTG
ATGGGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGCCTAGTAAGCGCAAGTCAT
CAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTCCTACCGATTGG
GTGTGCTGGTGAAGTGTTCGGATTGGCGACCGGGGGCGGTCTCCGCTCTCGGCCGCCGA
GAAGTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGTAACAAGGTTTCCGTAGGTG
AACCTGCGGAAGGATCATTGAATCGATCGAATCCACCTTTGGTAACCAAACGTCTCCCTCG
TGGCACGGCTAGTTGCTGTGTGCGAGCGTCGGTCCCCTGGCCGCGGCTCCCGAGCCACT
GTTTCAGGTCCGGCGGGCGTCTTCCTCACATGAGGGGCTTTTGCCTCCTTTGGGGAGAAG
ACGTCGGTAATTTTATCCAACCCAACCCACTCCAAATCCCAACATCCACTAATGCAATTGAC
GGTACAGATTCGTCTGTCCGTCTCCAAACCAAAGACAACTCTCAACAACGGATATCTTGGC
TCCCGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAATTGCAGAATTCCGTG
AACCATCGAATCTTTGAACGCAAATTGCGCCCACGGCTTCGGTCAAGGGCATGTCTGCCTC
AGCGTCGGTTTACACCCTCGCCCTCCCCCTCGATGCGAGGGGCGTGTGGCGGATCTGGC
CCTCCCGGCTCGGTCGGCCCGTGCGGCCGGCTCCGGGTTGGCTGAAGCACAGAGGCTTG
AGCATGGATCCCGTTTGTAGGGTAATGACTTGGTAGGTAGGTTTTCCTGCACAACCCGTCG
TTGCCCGAGGGAACTTTGCTGGAGGCCCCGCAGGAATTCGAGTGCGCGCCGTTGGCGCC
CTCGGACCCCCCAACCTTCGACCTGAGCTCAGGCAAGACTACCCGCTGAACTTAAGCATA
TCATTAAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTAGTAACGGCGAGCGAACCGGG
CAAAGCCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGAATTGTAGTCTAGAGAAGCGCT
CTCTGCTCCAGTCCTGTCCCAAGTCCCCTGGAAAGGGGCGTCAAAGAGGGTGAGAACCCC
GTTGGGACCGGCTCCTGGGTCTCCACGAGACGCTTTCGTAGAGTCGGGTTGTTTGGGAAT
GCAGCCCAAAGCAGGTGGTAATCCC 
 
16S 
GCGTGGGGGAATTTTCCCCAATGGGCGAAAGCCTGACGGACCAATGCCGCGTGAAGGAT
GAAGGCCTATGGGTTGTAAACTTCTTTTCTCAGAGAAGAATTTTTGACGGTATCTGAGGAAT
AAGCATCGGCTAACTCTGTGCCAGCAGCCGCGGTAAGACAGAGGATGCAAGCGTTATCCG
GAATGATTGGGCGTAAAGCGTCTGTAGGTGGCTTAAAAAGTCTCCTGTCAAAGATCAGGGC
TTAACCCTGGGCCGGCAGGAGAAACTCTTAGGCTAGAGTTTGGTAGGGGCAGAGGGAATT
CCCGGTGGAGCGGTGAAATGCGTAGAGATCGGGAGGAACACCAAAGGCGAAAGCACTCT
GCTGGGCCATAACTGACACTGAGAGACGAAAGCGAGGGGAGCAAAAGGGATTAGATCCC
CCCTGTAGACA 
 
DPAG 
SSU 
CATGTCTAAGTATAAACTGCTTTATACTGTGAAACTGCGAATGGCTCATTAAATCAGTTATA
GTTTATTTGATGGTACCTACTACTCGGATACCCGTAGTAAATCTAGAGCTAATACGTGCGTA
AATCCCGACTTCTGGAAGGGACGTATTTATTAGATAAAAGGCCGACCGGGCTCTGCCCGA
CTCGCGGTGAATCATGATAACTTCACGAATCGCATGGCCTCGTGCCGGCGATGTTTCATTC



AAATTTCTGCCCTATCAACTTTCGATGGTAGGATAGAGGCCTACCATGGTGGTAACGGGTG
ACGGAGGATTAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAG
GAAGGCAGCAGGCGCGCAAATTACCCAATCCTGACACAGGGAGGTAGTGACAATAAATAA
CAATACTGGGCCTTTTCAGGTCTGGTAATTGGAATGAGTACAATCTAAACCCCTTAACGAG
GATCAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTA
TATTTAAGTTGCTGCAGTTAAAAAGCTCGTAGTTGGATTTCGGGTGGGGCCTGCCGGTCCG
CCGTTTCGGTGTGCACTGGCAGGGCCCACCTTGTTGCCGGGGACGGGCTCCTGGGCTTC
ACTGTCCGGGACTCGGAGTCGGCGCTGTTACTTTGAGTAAATTAGAGTGTTCAAAGCAGG
CCTACGCTCTGAATACATTAGCATGGAATAACACGATAGGACTCTGGCCTATCCTGTTGGT
CTGTAGGACCGGAGTAATGATTAAGAGGGACAGTCGGGGGCATTCGTATTTCATTGTCAGA
GGTGAAATTCTTGGATTTATGAAAGACGAACTACTGCGAAAGCATTTGCCAAGGATGTTTTC
ATTAATCAAGAACGAAAGTTGGGGGCTCGAAGACGATTAGATACCGTCCTAGTCTCAACCA
TAAACGATGCCGACTAGGGATCGGCGGATGTTTCTTCGATGACTCCGCCGGCACCTTATG
AGAAATCAAAGTTTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAAT
TGACGGAAGGGCACCACCAGGCGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAAA
CTTACCAGGTCCAGACATAGTGAGGATTGACAGATTGAGAGCTCTTTCTTGATTCTATGGG
TGGTGGTGCATGGCCGTTCTTAGTTGGTGGGTTGCCTTGTCAGGTTGATTCCGGTAACGAA
CGAGACCTCAGCCTGCTAAATAGTCACGGTTGGCTCGCCAGCCGGCGGACTTCTTAGAGG
GACTATTGGCGACTAGCCAATGGAAGCATGAGGCAATAACAGGTCTGTGATGCCCTTAGAT
GTTCTGGGCCGCACGCGCGCTACACTGATGCATTCAACGAGCCTAGCCTTGGCCGAGAG
GCCCGGGTAATCTTTGAAACTGCATCGTGATGGGGATAGATTATTGCAATTATTAATCTTCA
ACGAGGAATGCCTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGT
ACACACCGCCCGTCGCTCCTACCGATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGACC
GGGTGCGGTCTCCGCTCTCGGCCGCCGAGAAGTTCATTAAACCCTCCCACCTAGAGGAAG
GAGAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGAATCGATCGAAT
CCACTCTGTGAACCAAACGTCCCCCCTTGGGTGCGGGCTTCGGTCTGCCCCAAGGCGTCG
GTTCCCTGGCTGGGGTCTTCGGACCGCAGTTAGGTCCGGCGGGCGCGCCCTCTGGCGTG
TCGGCCCTCGTGGCTGCCGCCAGTTGGGTTCGCTGGAAATTGTATCCAACTCAACCCACC
CCAAACCACAACTTATACTGAAGCAATCGGTGAGTGCACTCTGGTGCCTCGCTCTAACCAA
AGACAACTCTCAACAACGGATATCTTGGCTCCCGTATCGATGAAGAACGCAGCGAAATGCG
ATACGTAGTGTGAATTGCAGAATTCCGTGAACCATCGAATCTTTGAACGCAAATTGCGCCC
AAGGCTTCGGCCGAGGGCATGTCTGCCTCAGCGTCGGCTTACCCCCTCGCTCCCCCTCTC
CTTTGGAGTGGGTGAACGGATCTGGTTTTCCCGGCTACGTGCTTCTGCACGCCCGGGTTG
ACTGAAGTGTAGAGGCTTGAGCATGGACCCCGTTTGTAGGGCAATGGCTTGGTAGGTAGC
TTAGCTACACCGCCTGCCGTGGTCCGAGGGGACTTTGCTGGCGGCCCAGCAGGAATTCG
GGTGTTGGGTTTCCCACCCCGAAAGCTTCAAACCTTCGACCTGAGCTCAGGCAAGACTAC
CCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTAGTA
ACGGCGAGCGAACCGGGCAAAGCCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGAATTG
TAGTCTAGAGAAGTGCTCTCTGCCTCAGCCTGTTCCCAAGTCCCCTGGAAAGGGGCGTCA
GAGAGGGTGAGAACCCCGTTGGGATCGGATCCTGAGGCTCCACGAGACGCTTTCGAAGA
GTCGGGTTGTTTGGGAATGCAGCCCAAAGCAGGTGGTAAATCCCATCTAAGGCTAAATACA
GACGGGAGACCGATAGCGAACAAGTACCGCGAGGGAAAGATGAAAAGAACTTTGAAAAGA
GAGTTAAAAAGTACTTGAAATTGTTGAGAGGGAAGCGATTGGATCCTACGGGTGCGCCCA
GGCACACGCCTGCCTAACGGTTGGCTGAATGCGCTGGGTGCTGGTCAGCATGGGTTGAC
CGGGCGGGACAAACCCGGGGGTTGTTACCCCGGCTATGTCGCCTGGTCGACTGAGGAAT
GAAGGGCGCTCTCTGAGTCCTCCGGGAACTGC 
 
RBCL 
TAGCAGTGTTAAGACTACCGTTTACTTACTACACTCCTGACTACCAACCAAAAGATACTGAT
ATTCTTGCAGCATTCCGTATGACTCCTCAACCAGGTGTTCCGCCAGAAGAAGCTGGTGCAG
CGGTAGCAGCGGAATCATCAACTGGTACTTGGACGACTGTATGGACTGACGGTTTAACTAG



CTTAGATCGTTACAAAGGTCGTTGTTATGATATTGAGCCAGTTCCAGGTGAAGAAAACCAAT
ACATTGCATACATTGCATATCCTTTAGATCTTTTTGAAGAAGGTTCTGTAACAAACTTATTTA
CTTCAATCGTAGGTAACGTATTTGGTTTCAAAGCTCTTCGTGCTTTACGTTTAGAAGATCTT
CGTATTCCACCAGCTTACGTAAAAACTTTCCAAGGTCCTCCTCACGGTATTCAAGTAGAAC
GTGATAAACTTAACAAATATGGTCGTGGTTTATTAGGTTGTACAATTAAACCAAAATTAGGT
CTTTCAGCTAAAAACTACGGTCGTGCTGTATATGAATGTTTACGTGGTGGTCTTGACTTTAC
TAAAGATGATGAAAACGTAAACTCTCAACCATTTATGCGTTGGAGAGATCGTTTCTTATTTG
TAGCTGAAGCTATTTATAAATCTCAATCAGAAACTGGTGAAATTAAAGGGCACTATTTAAAC
GCAACTGCAGCAACAGCTGAAGAAATGCTTAAACGTGCTGAGTGTGCTAAAGATTTAGGTG
TACCTATTATCATGCACGACTACTTAACAGGTGGTTTCACAGCAAATACAAGTTTAGCTCAC
TACTGTCGTGATAATGGTCTTCTTTTACACATTCACCGTGCTATGCACGCTGTAATTGACCG
TCAAAGAAATCATGGTATTCACTTCCGTGTTTTAGCAAAAGCTCTTCGTTTATCTGGTGGTG
ACCACTTACACTCTGGTACTGTTGTAGGTAAATTAGAAGGTGAACGTGAAGTAACATTAGGT
TTCGTTGACTTAATGCGTGATGACTACGTTGAAAAAGATCGTAGTCGTGGTATTTACTTCAC
TCAAGACTGGGTTTCTTTACCTGGTACAATGCCAGTAGCTTCTGGTGGTATTCACGTATGG
CACATGCCAGCTCTTGTTGAAATTTTCGGTGATGATGCTTGTTTACAATTCGGTGGTGGTAC
TTTAGGACACCCTTGGGGTAATGCTCCAGGTGCGGCTGCAAACCGTGTTGCTTTAGAAGC
ATGTACACAAGCTCGTAACGAAGGTCGTGACCTTGCTCGTGAAGGTGGTGATGTAATCCGT
GCTGCTTGCAAATGGAGTCCTGAGTTAGCTGCTGCTGTGATG 
 
TUFA 
GCGAATTCATGTCAGTCCGCTGATTACGTAAAACATGATTACTGGTGCAGCTCAATGGATG
GTGCAATTCTTGTTGTTTCAGGTGCTGATGGTCCAATGCCACAAACAAAAGAACATTTACTA
TTAGCAAAACAAGTAGGTGTTCCAAACATTGTAGTATTTTTAAACAAAGAAGATCAAGTTGA
TGATGCCGAGTTATTAGAACTTGTTGAACTTGAAATTCGTGAAACATTAGATAAATATGAATT
CCCAGGGGATGAAATTCCAATTATTGCGGGATCAGCTCTTTTAGCTTTAGAAGCCTTAACA
GAAAATCCTGAAATCAAACCTGGGGATAGTAAATGGGTTGATAAGATTTATAACCTTATGGA
TCAAGTAGATTCATATATTCCAACACCTGAGCGTGAAACTGAGAAACCATTTTTAATGGCTG
TCGAAGATGTATTTTCAATTACTGGTCGAGGAACAGTTGCAACAGGTCGTGTAGAGCGTGG
TTGCGTTAAAATTGGTGACACAGTTGAACTTGTTGGTTTACGTGATACAAAAACGACAACTG
TAACTGGTTTAGAAATGTTCCAAAAAACATTAGATGAAAGTGTTGCAGGTGACAACGTTGGT
ATTTTACTTCGTGGTGTTCAAAAAACAGACATTGAACGCGGTATGGTTCTTGCAAAACCAGG
AAGTATTACACCACATACAAAATTTGAAGCTCAAGTTTACGTTTTAACTAAAGAAGAAGGGG
GTCGTCATACTCCATTTTTCCCAGGTTATCGACCACAGTTTTATGTTCGTACAACAGACGTA
ACAGGAAAAATTGAATCGTTCCGTGCTGATGATGATAGCGCAACACAAATGGTTATGCCTG
GTGATCGAATCAAAA 
 
ITS 
CGCAGCGCGCTACACTGATGCATTCAACGAGCCTAGCCTTGGCCGAGAGGCCCGGGTAAT
CTTTGAAACTGCATCGTGATGGGGATAGATTATTGCAATTATTAATCTTCAACGAGGAATGC
CTAGTAAGCGCAAGTCATCAGCTTGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCC
GTCGCTCCTACCGATTGGGTGTGCTGGTGAAGTGTTCGGATTGGCGACCGGGTGCGGTCT
CCGCTCTCGGCCGCCGAGAAGTTCATTAAACCCTCCCACCTAGAGGAAGGAGAAGTCGTA
ACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGAATCGATCGAATCCACTCTGTGA
ACCAAACGTCCCCCCTTGGGTGCGGGCTTCGGTCTGCCCCAAGGCGTCGGTTCCCTGGC
TGGGGTCTTCGGACCGCAGTTAGGTCCGGCGGGCGCGCCCTCTGGCGTGTCGGCCCTCG
TGGCTGCCGCCAGTTGGGTTCGCTGGAAATTGTATCCAACTCAACCCACCCCAAACCACAA
CTTATACTGAAGCAATCGGTGAGTGCACTCTGGTGCCTCGCTCTAACCAAAGACAACTCTC
AACAACGGATATCTTGGCTCCCGTATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGT
GAATTGCAGAATTCCGTGAACCATCGAATCTTTGAACGCAAATTGCGCCCAAGGCTTCGGC
CGAGGGCATGTCTGCCTCAGCGTCGGCTTACCCCCTCGCTCCCCCTCTCCTTTGGAGTGG



GTGAACGGATCTGGTTTTCCCGGCTACGTGCTTCTGCACGCCCGGGTTGACTGAAGTGTA
GAGGCTTGAGCATGGACCCCGTTTGTAGGGCAATGGCTTGGTAGGTAGCTTAGCTACACC
GCCTGCCGTGGTCCGAGGGGACTTTGCTGGCGGCCCAGCAGGAATTCGGGTGTTGGGTT
TCCCACCCCGAAAGCTTCAAACCTTCGACCTGAGCTCAGGCAAGACTACCCGCTGAACTTA
AGCATATCAATAAGCGGAGGAAAAGAAACTAACTAGGATGCCCTTAGTAACGGCGAGCGA
ACCGGGCAAAGCCCAACTTGAAAATCTCCAGCCTCCGGCTGGCGAATTGTAGTCTAGAGA
AGTGCTCTCTGCCTCAGCCTGTTCCCAAGTCCCCTGGAAAGGGGCGTCAGAGAGGGTGAG
AACCCCGTTGGGATCGGATCCTGAGGCTCCACGAGACGCTTTCGAAGAGTCGGGTTGTTT
GGGAATGCAGCCCAAAGCAGGTGGTAATCCCATCTAAGGCTA 
 
16S 
GGGGAATTTTTCCGCAATGGGCGAAAGCCTGACGGAGCAATGCCGCGTGAAGGATGAAG
GCCTATGGGTTGTAAACTTCTTTTCTCAGAGAAGAATTCTTGACGGTATCTGAGGAATAAGC
ATCGGCTAACTCTGTGCCAGCAGCCGCGGTAAGACAGAGGATGCAAGCGTTATCCGGAAT
GATTGGGCGTAAAGCGTCTGTAGGTGGCTTAAAAAGTCTTCTGTCAAAGATCAGGGCTTAA
CCCTGGGCCGGCAGGAGAAACTCTTAGGCTAGAGTTTGGTAGGGGCAGAGGGAATTCCC
GGTGGAGCGGTGAAATGCGTAGAGATCGGGAGGAACACCAAAGGCGAAAGCACTCTGCT
GGGCCACAACTGACACTGAGAGACGAAAGCGAGGGGAGCAAAAGGGATTAGATCCCCCC
TGTAGTCA 
 

 


