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GTGTAGCATTTGGTGCACTTCGTATTCCAATACCGACCGAGAATTCCGATCGGGAACGATAGGCACGTCAATGGCTTCTTT
TAGTTGGGTTACCGACCCGGAAGACCACAACAAGCTAGTGCCATTTGGCACAATTGGCGAACTTCTGATAGAGGGACCAAT
TCTGGCACGCGGGTACCTCAACGACATTTCGAAAACTGAGGCTGTTTTCGTTGATGGCCCTCTCTGGCTGAGGCAAGGCAA

CCGCAACGATGAATCCACTCGACGACAGGGAAGACTATA

Figure S1. >NRPS gene fragment 1 from A. alternata Z]33.
GATCAACGCCTACGGGCCCACTGAATGTTGTGTCTCCTGTGTCGCAAGTCCCGACATGAAGGGACTCGATCCGGAACCCAT
TGGGAAGCCGATtGCGTCaATTGGCTGGGTGACTAATCCTAACGATCACAATAGACTAGCACCGCTAGGCGCTGTTGGAGA

GCTGTTGGTTGAGGGACCAAACCTAGCCCGCGGCTACCTGGACGATGUGAAGAAGACAGAGACAGCT TTTGTCCATGATCC

TCTCTGGCTGCTTCGGGGCTGTGAAGGCTACAGTGGGCGGCGAGGTAGACTGTACAAGACAGGCGACCTGGTCTACCACA

Figure S2. >NRPS gene fragment 2 from A. alternata Z]33.
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ATGCCGGGATCUGCTACTGTTTGACGTCAACAAACTCGATGTCGAGAAGATATGGGAGAGAAACCGCGGACCTTTGCGAGC

GGTCAATCGCTGCGTTCACAGUCTATACGAAGAGCAAGCTATAGCTCGACCGAACGCATGCGUCATTCACGCATGGGACG
GCAACATGACCTACGAGCAATTGAATCAGCATTCAACACGATTGGCAAGCTATCTTGTCACTCAAGGCATTGGAACCGAG
GTGATGGTACCACTGTGCTTTGAGAAGTCGATATGGGCGATCGTAGCTATGTTAGCTGTTCTCAAGGCTGGTGCCGCGTT
CGTGCCACTAGACCCAATGCATCCAAGAGUCCGUCACGAAGAGATATTCAAGCAGACCAATGUGAAGTTGGTCCTTACTT
CCGTACAGCACGCCGCTCTCTGGCCAAATTCGGGTCTGCAGTTTCTGGCAATCGACAAAACCTTTGTTGATCAATTGCCA
TGGGAAACCAAGATCCGGTCOCAAAGTCAAGCCAATAGATGCTGTCTATGTTATGTTCACATCTGGTAGTACTGGTGTTCC
GAAAGGOGTTGTCTTGGAGCATAGAGCAATCGCAACAAGCTGCCTTGOCCATGGAATGGAAATGAAACTTGGATCTGATA
GCCGAGCACTCCAGTTCGCGGCTTATACGTTCGATATTTGTATCGCTGAGATTTTTACGACTTTGATATTCGGCGGCTGT
GTCTGTGTCCCTTCGGAAGACGATCGACGTAACGCCTTATCCGAAGTAATCAACAACAATAACATCAACTGGGCTCAACT
CACGCCGACTGTTGCTCGTCTACTAGATCCCAGCACGGTCCCTTCTCTGAGAGTGCTCGTCCTTGGAGGAGAACGAGTGG
ACGAGGCCGACTGGAAGAGATGGGGTGACGATATCGTGAAGGTGAACGTTTACGGCCCGACGGAGTGTAGCATTTGGTGC
ACTTCGTATTCCAATACCGACCGAGAATTCCGATCGGGAACGATAGGCACGTCAATGGCTTCTTTTAGTTGGGTTACCGA
COCGGAAGACCACAACAAGCTAGTGUCATTTGGCACAATTGGCGAACTTCTGATAGAGGGACCAATTCTGGCACGCGGGT
ACCTCAACGACATTTCGAAAACTGAGGCTGTTTTCGTTGATGGCCCTCTCTGGCTGAGGCAAGGCAACCGCAACGATGAA
TOCACTCGACGACAGGGAAGACTATACAAGACTGGTGATCTAGTCTACTATGATGCAGACGGTAATCTGGTTTACGCGGG
TCGTAAGGACAGCCAAACCAAGGTGAGGGGTCAAAGAATTGAGTTGGGCGAGATTGAACATCATCTCAACCAATGCATGT
CAGGCATCAAACAAGTTGCGGCTGAAGTCATCCTACCATCAGGTGACCAAGCAAAAGCGATGGTGGCAGCATTCGTGCAG
CTAAGCGAAGAGCCACGCCATGCACTCGTCCAACAGACTTCTAACGGTGACTTGGAAGTGCGAGTCATCTTCCCAACCTA
TCTGGATGAGTTGCTGGTTCAGTGTCTGCCAAAGGACATGGTGCCTGAGGTGTACTTTGCCGTAGCGGAGCTTCCATTGA
CAACATCCGCTAAAGTGGACCGGCAGAAGCTGCGCAAGATTGGCGCCTCCTTTTCTGCACAACAATTGGCCCAGCTTCGA
ACGTATAGCGATGACCCAAAGCGACAACCAGAGACTGAGAAAGAGCAGATCTTGCATCATCTCTGGGCACAGGTCCTAAG
CATTGACGCCAGTTCAATTGGTATGGATGATAGCTTCTTCGATCTGGGUGGCGATTCAATAGCAGCTATGAAGCTGGTGG
GTGAAGOGCGCAGATCAGGAATATACATCACTGTGGCAGTCGTCTTCCAGAACCCCACGCTAGACAAGTTGACCTCTGCA
GCGATCCCTTCAGTCGATGTGTCTAATACCACCATTCCACCTGTTGGCCATGACGGGCATGTTGCACAATCATTCGCACA
AGGTCGGATGTGGTTCTTAGAAGAACTTCACCCTGGTCTTACCTGGTACCTCATGCCGGTTGTTGTGUGTATGAGAGGCC
CGTTGGAGCTGACAGCGCTCCAATCTGCGCTGAATGCAATTGAGAGCCGCCATGAGACCCTCOGGACGACTTTTGAAACT
ATTGGAGATACAAGCATGCAGCTGGTTCATCCATACCATGCTAAGGAGCTGAGTATCATCGACATAGACATCAAAAGCCT
CGAAGAAGTACTGCATCGGGACCAGATAAGTCCCTTTGACCTGOGTAAGGAGGCCGGTTTGUGAGTGTCAATCTATCGCA
TCGGCAGCGAAGAACACGTTCTGTCTGTCATCATGCACCACATTATTTCTGATGGCTGGTCTACTGATGTATTTACGCGC
GAGTTGGGCGUGTTCTATTCAGCCTCAATACGAGGCCACGACCCTCTTGTTCAAGTCCAACCTCTGCCTATTCAGTATCG
AGACTTCTCTGTGTGGCAGAGGCAACAAGCCCAGATCGACAAACACCGGAGTCAGCTCAATTATTGGTTCAATGTGCTTA
ATACCAGCAGACCCGCTGAGCTGCTTTGCGACAAAGCTCGACCAGCTGUTTTATCTGGGGAAGUTTCCAAGCAGACGATC
CAGATCGACGGCCCGCTATACATTCAGCTGCTGCAGTTCTGCAAAGCGAAAGGAGTCACAAAGTTCATGGTGCTATTTGC
GGCTTTTAGAGCTACACACTTCCOGCCTCACTGGCCAGAACGATGCCACCATTGGCACTGTGAACGCCAATCGGGATCGAT
GGGAGCTGAAAGATATGATCGGTTTCTTTGTCAACCTACAGTGCCTTCGGACTACGATTGACGCGGACGAATCGTTTGAA
GAACTGGTTCAGCAAGTCTATGAAGCAACAATTGCTTCACTTGCTAACGCAGACGTCCCGTTTGAGAACATTGTGTCCAA
GCTCAAGAACAGCAGAGACTTGTCTCGTCATCCCCTTGTACAGCTTGTCTTTGCTATGCATTCCCAGCGCAACTTGGGAC
AACTGAAACTTGAGGGCCTGGAAACAGAGAGCCTGGATAATGCACCGAAGTCAAGATTTGATCTTGAATTCCACTTTTTC
CAGCAAGAAGACAGCCTGAAGGGTGAAGTTGTCTATTCCACCGACATTTATTCTCCAGAGGCGATCGACAACATGCTGTC
GATCTTCCAAATCGTTCTCGAGGGGTGCCTCCAAGAGCCGAAAGUTGCGATTGCGTCCTTGTCATTGTTATGCGACGTCG
AATTATCGAAGCTCAATAGCATGGGTCTGATCCAGGTTGAAAAGACGGATTATCCACGAGAGTCGAGTGTAGTCGATCTG
TTTCGCCAACAAACTTCCCTCTGTCCGTCCAGGATTGCTGTGAAGGACGCATCAGTAACCATGACTTATACTCAGCTGGA
CAAGGAATCTGACATTCTTGCTCAGTGGTTAGCCAAACAATCGUTCGCTCCGGAGACACTGGTCAGCGTATTAGCAGGGC
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GCAGCTGTCAGACTATCGTCGCATTTTTGGCTATTCTGAAGGCGGGTCTAGCATATTTACCGTTCGATGTCAGGGTTCCG
GCCAAACGGATGAGTACAATTCTTGGCTCACTCTCAGGCCCCAAATTTGTGCTTTTAGGCGAAGACGTACAGCCTCCTTA
CGTGGACATTAGTGACATTAGATTCATACGCATCACAGAAGCGTTAGACGAGCAAACTCACGAAGGGTCCGCCTCTCGGG
ATATTGTCAAGCCCACAGCCAATAGCCTTGCCTATGTTATGTTTACGTCAGGGTCAACCGGTCAACCGAAGGGAGCCATG
ATTGAACACCGTGGTATCGTGUGCCTAGTGAGGGACAATAACT TTGTGCAGCATTTGCCGGCTTCGCCAGTCATGGCGCA
CATGACGAATCTGGCCTTTGATGTCTCTACGTGGGAGATATATGCTTCTCTACTGCAGGGCGGGACGCTAGTATGCATCG
ACAGACTGACAGTTTTGGATCCAGAGGUTGTGCTACGAACTTTTCGTCAAGAGCATGTCAGCACAGCCTTCATGACACCA
TCTCTCTTCAGGACTTACGTTCAGCAATTGCCTGCACTGTTCGCTGGTCTCGATATGCTTTGCGTTGGGGGTGAAGCACT
TCACTCGAACGACATCCTTTCTATGACAACACTTCGCACAGGAAAGATCATCAACGGCTATGGGCCAACCGAAAACACAA
CGTTTAACACAACTTTTGTGCTTTCAAGGGAAGGGCAGTACCCGAACGGTGTGCCCATTGGCCGTGCACTTAGCAACTCT
GGUGCCTATGTCATGGATTTGAAGCAGCAGCTTGTTCOGCTAGGGGTCGTTGGAGAGCTTGTAGTCACGGGTGACGGCCT
GGCACGTGGATACACCGACCTTGAGCGCAACATATACCGCTTCATAACGGTACAAATTGGGGGCGAGGTCGTGAAGGCTT
ACCGTACTGGTGACTCAGTGCGATATCGTCCTGCAGACGGCCAGCTAGAATATTTOGGCCGCATGGACGGACAGGTCAAA
ATTCGGGGACATCGCATCGAGTTGGGTGAGATTGAGCACGT TCTCCGTAGCCACGGGTCTGTAAGAGAGGCTGTAGCTGT
GGTGCAGCAGCAGCAAAACGCAGATGAGGCTGCTCGACTAGCCGCTTTTGTCACAGTCTACGAGGGTGACGAATTGGTTG
AGGAAAAGCCAAGTGGTATCGACGAATCGGAGCATGTCGATGTATGGGAAGACCAGTTTGATTCCAAAGTCTATACGCCA
ATCTCCAAAGTGCTTCCTGAGGCCATCGGGCGAGACTTCATCGGATGGACATCTATGTACGATGGCAGCGCGATCGACAA
AGTGGAGATGAACGAGTGGCTAGACGACACGATCGACACGATGCTCAACGGTCATCCACCTGGCAAGGTCCTCGAGGTAG
GCACAGGTACCGGTATGGTTCTTTTCAACCTGGGAGATGGTTTAGAAAGCTATGTCGGGTTGGATCCATCTTCAAGAGCT
GTGGAATTCGTCAAAGACACAGTCAGATCAGTACCTACGTTGGCAGACAAGGTCAGAGTCTACAAGGCCACAGCGACAGA
GATCGATCGACTAGAGCCTATCGATGCAAGCCTTATCGTCATCAACTCAGTCATTCAGTACTTCCCAAGCCTTGAATACC
TTTTCAAAACCACACAACAACTACTGGGACTAGAGAGCGTCTCTACCATCTTCTTTGGCGATGTGCGGTCTTATGOGCTA
CACCGAGAATTTCTTGCAACTCGAGCCATGTTCATGGCTGGCGACAGTGCAGACAGGGCTGAAGTCAGTCGTATGATAAC
TGACATGGAGCTGGTCGAAAAGGAGCTCCTGGTAGATCCAGCCTTTTTCACTGCTCTGCCTGAGLGCCTGCCAGACCAAG
TAGAGCATGTCGAGATTTTGCCAAAGAAGATGAAGGCAACAAATGAGCTAAGTTGCTATCGTTACGCCGCGGTTATCCAT
GTTAAGCCGCGAGATGGGOGAAAGCAAGAGCAGAGGATTCGACACGTGGGGCACGATGAATGGATCGACTTCAGGGAGCA
CAAGCTAGATCGCCAATCTCTCTTGGCACAGTTGCAAAGCAATCCCAGACCATCCACCATGGCCGTGAGCAACATTCCAT
ATAGTAAAACGATCGTGAGTCGGTGTCTGATCGAATCGATAGACAACGCAGTGGCAGAGTTGTCTGATCCTCAAGACTGG
TACTCATCCGTGTGTCAGCGAGCACAGTGCTCTTCATCCATGTCTGCTACTGACCTATATGAGTTGGCGAAGGAAGCCAA
CTGCCGCGTTGAAGTTAGTTGGAGCAGGCAGCACTCACAGTGCGGTGGTATTGACGCTATATTCCATCGATACCCACCGC
GTGGGGGAGAGAACAGGGTGATGTTTCAATTTCCCACCGACCACGCAGAGCGACCCCTACACACTCTGAGTAGCATGCCG
TTACGGCAACAAACCCTACAGAGAATCCAAGGACAACTCCAGGAGATGCTTGACGCTCAGCTGCCTGCCTATATGGTTCC
CCAGACAGTTACGTTCCTCGAAACCATGCCAACCAACCAGAACGGCAAGATAGACCGGAATGCCCTCACACAGCGAACCG
AGATCCAGGTTGCAAAAGGCCAGGAGTTCCAAAGAGAGCTCACTAGGGCAGAATCAAAGATCCAGCAGTTAATCGCGCGC
GTACTTCGCATCGATTCGGACCGCATTGGTCTAGATGATAGCTTCTTTCAGCTAGGTGGAGACTCAATCGCGGCGATGAA
GCTGGTTGCTTTAGCTCGAGACGAAGACATCOGACTCACCGTGGCAAAAATCTTCCAATATCCCAAACTTATCCAGTTGG
CTGCCGTAGCGCAAGAGCATGTTTACGTTCCCAATGACAACATCGTCCCATTTTCTCTCCTGGACGACGAGGTTGATGCA
ACGCAGACACACCACGAGGTGGCAGTCAAGTGCGCCATCGATAGGGGTATCATCGAGGATATCTACCCATGCTCGCCGCT
TCAGGAAGGCTTGATGTCGCTGACTGTGAAGOGGCCGGGGGATTACATCATGCAGACCGTGCTGGAGTTGCGGGAGGAAG
TAGATGAGACAGCCTTCAAGATTGCATGGGAGAAGACGGTTCAGTCTTTCCAAATCCTGCGAACAAGAATTGTCATACAT
GAGACCCTTGGCCTTTTGCAGGCTGTCATAGOGGAAAAGATAAAGTGGGCAGATGCAGACGACCTCGCTACTTATCTAGC
TCGAGACAAGCTGTCATCTATGCAACTTGGCAAGCCGCTTGCACGCTACGGTCTTGTTCGGGACACTCGCAGAGAAAAGA
AGTGGTTCGTATGGACAATTCACCACGUGATATACGATGGTTGGGCGCTCAATCATATCTCAGTGCTGTGCAAACAGCAT
ACAATGGCAGGGAAACCGGGAAAGCAGGTTGGTTTCAACAGTTTCATCAAGTATCTCCGTCAGATGGACGAAGACGCTCT
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CGCAGAATACAGGCGAACCACCCTGAGCGACTGCGACGCGAACGTCTTTCCGCCACTAGTATCTGGGGTGCAACAGCCAG
TTGOGGATGCAACAGCGGAATATTGTTGCCCACCACTTCCCAAGAGAACCTCGAATACTACTATCTCGACACTTGTCOGT
GCTGCATGGGCAATCGTTGCTAGCGGCTACACCAGCTCAGACGACGTTGTGTTTGGGGUGACAGT TACTGGTCGAAACGC
ACCAGTGGCTGGCATCGAGTCCTTGGTGGGTCCTGTTATTGCAACAGTGCCTGTTCGCATACGGTTGCAGAGAGACTCGA
CTATACTAGAATTTCTTGAAACAGTACAGAAACAGGCAACTGAGATGATTCCCTTTGAGCAAACGGGCCTACAACGAATC
GCCAAGCTTGGGCCAGACACCGAGCATGCGTGCAATTTCCAGACGCTGCTGATAGTACAGCCTGCAGAGGACGCCTTCCA
ATCAGACGATATGTTTGGGACGTGGGAATTCGGCTCGGGTCTGCAGGACTTCACGACGTATGGGTTGATGGTGCAGTGCA
AGCTGGCTAAAGAGGGTGTCAAAATCACGGCCAGTTTTGATGCGEGTTTGGTCGAACAGTGGCAAGTTGAGAGAATGCTA
GGCCAGCTAAGCTTCGTCATGCAGCAGCTAGCGCGAGGAGATTCAAGAACAAGAGTAATGGATATTGGAATGCTTACACA
AGATGATGAACAGCAGCTCTGGATGTGGAACCAGAGGCTACCACCAGCTATCGATCGCTGTGTCCACGATCTTTACTCGG
ACCAAGCGAAATCACGGCCTGAAGCGGATGCAATCTGTGUTTGGGATGGTGTAATGACGTATAAAGAGCTTGACGAACGA
TCATCGCGGCTAGCGACCTATTTGGTCGACATCGGTGTCAAACCAGAAACCATAGTGCCGTTATGCTTCGAAAAGTCAAT
GTGGATGGTCGTAGCCATGCTGGCTGTGCTGAAAGCAGGGGGTGCCTTTGCGCCCTTAGACCCGAGCCATCCGGTATCTC
GACATCGAGATATCTTTACGCAAACTAAGGCCAACATGATGCTCACATCATCTCAGTACGCCAATCTCTGGTCTGAATAC
ATCCCCACTGTCGTGGAAATCACCGGACACTTTATTGACCAGTTGACGACAAATCCTTACAGCACTGAGACAGCAGTGCA
ACCAGGCAATACAGCGTATGTCATCTTTACCTCTGGTAGCACTGGAGTACCTAAGGGTGTTCAAATGGAACATAAGGCCG
TTTCCACGAGTTGCTCATGTCAAGGACCAGCGTTAGGTATCACGGAGGATACACGGGTTCTTCAATTCGUTGCCTACACC
TTTGATGCTTGCATCTTAGAGATCATCACAACACTCCTACATGGCGCATGTATATGCATACCTTCTGAGACGCAGCGLCG
CGACCATCTCGTCAACACAATCAATACGATGAAGGTAACCTGGGCGCTGTTAACTCCAGCCGTCGCGAGGATTTTAGATC
CACAGAAGATAGTATCGTTGAAGACATTGGTTCTTGGCGGTGAGAAGGTCAATGGTTCAGACTGCGATACTTGGAGCGGC
CGCGTACGACTGATCAACGCCTACGGGCCCACTGAATGTTGTGTCTCCTGTGTCGCAAGTCCCGACATGAAGGGACTCGA
TCCGGAACCCATTGGGAAGCCGATtGOGTCaATTGGCTGGGTGACTAATCCTAACGATCACAATAGACTAGCACCGCTAG
GCGCTGTTGGAGAGCTGTTGGTTGAGGGACCAAACCTAGCCCGCGGCTACCTGGACGATGCGAAGAAGACAGAGACAGCT
TTTGTCCATGATCCTCTCTGGCTGCTTOGGGGUTGTGAAGGCTACAGTGGGUGGUGAGGTAGACTGTACAAGACAGGCGA
CCTGGTCTACCACACTTCAGATGGTGATCTGGTCTATGTAGGCCGCAAAGATGGTCAGGTTAAGGTGCGAGGCCAACGCA
TTGAGCTTGCCGAGATCGAAATTTGTCTCTACCAACATATCTCAGATATCAAGGAGATAGCAGT TGAACTCATCTCGCCG
ACAGGAGGAAAGCCGATGATTGCAGCATTCCTGAAGGCAAATCCCGAGCTGCTCAATGACAAGCTGTCCGACGGGGACTC
TGGAGTATACGTCGTATACCCAGCCCGAGTAGACAACGAGCTATCTCAGCGACTACCCAGAAATATGGTGCCTGAGGTTT
ACTTTGCACTCACCGAATTCCCGATATCAACCTCTGGGAAGATAAATCGAAGACGACTACGCGAGATCGGAGGCTCTTTT
TCGACCGATCAACTAGCGOGTTTACGCACACAGAAAAACGAGAGCTCGGATCGGAAACCGGAAACAAAGCATGAGATGGC
GCTGCAGAAGCTATGGGCTCAAGTGCTGAATATTGAAGCTACCTCTATCGGACTGAACGATAGCTTCTTCCAACTAGGGG
GCGACTCAATTTCGGCTATGAAGCTTGTGAGCGAGGUGCGTAATGTCGACCTAGTGTTTTCTGT TCAGGACGTTTTCCAG
GTGCAGCGACTGGGTCGGCTAGCCAACCGATTGGTCGACCCTCCCACTTCAAGTCACAGTGCAATCACCAAGATTGATCA
TCAGCGACCCGTCCTTCAATCGTTTGOGCAAGGGCGACTCTGGTTTCTAGAACAACTGCACCCAGGACTAGATTGGTATC
TCATGCACCTTGCAGTACGCATCAAAGGTCCTGTCCAACTCCCTGUACTCCAGGUTGCATTACAGGCAATAGAGCATCGT
CATGAAACACTAAGGACAACATTCTCCACCAACAATGGCGAAAGCCTACAGGAAGTTCATCCTTTCTGTGGAGGAAGAGA
ACTCAATGTCATCGACGTTGGTTCGAACGATGACAAGATTCTGCTCGAAGCACTTGAACGGGATCAGAAAACACCATTCA
ATCTTCGGTACGAGCCTGGCTGGAGGATATCAATATATCGTATCAACGATGTTTCTCATGTTCTATCGATCGTCATGCAT
CACATCGTCTCAGATGGCTGGTCAGTTGATGTTCTGAAGAAAGAATTGAGCGCTCTATATGCTTCCGCCATCCGCAACGA
AGATCCCATCTTCTGCTTGCCGCCTTTACCCATTCAATACAGAGACTTTTCTGTCTGGCAGCGACTACCAGAGCAAGCTC
AAGAACATCGACGGCAGCTGGACTACTGGATCAACCAATTAGACGGAAGTCGGCCAGCAGAATTCCTCTACGATAAACCA
CGACCAACGACTCTGTCTGGTAAAGCGGGAACGCAGAGACTCAACATCAGCCATAAACTCTATAACAGGCTGCAAATATL
TGCTAGGCAACGTGGGATGACTCCATTTGTCGTCCTCCTCGCCGTATTCAGAGCCACACACTATCGTTTGACCAACCAAG
ATGATGCAACTATCGCAGTCCCTAATGCGAACAGAAGTCGCCCAGAGCTCGGAGATCTGATTGGGTTTTTCGTCAATATT
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CAGTGCATGCGAATGAAGATCCAGGATGAAACCTTCGAAGAGCTATTGCAGCATGCCTACAAGACAGTAGTAGACTCCCT
TGCCAACCAGGACGTACCTTTTGAAAGTATTGTTTCTGCATTGCAAGGGGACAGGGACTCTTCACGCAACCCTCTCGCGE
AGGTCGCCTTCGCTGTTCACTCACAGCAAGATATAGGGAAGCTCGATTTTGAGGGCGTCGGGACAGAAGCCATAGAAGGE
CTAGCGACCTCACGATTCGATCTCGAGTTCCATTTCTTCCAGGAAAAGAATGGTTTCCAAGGCTATATATATTTCTCGGA
GGAGCTGTTTGTCCOCGGAGACTATATATTCGCTAGCATCTGTCTTCACCAGCATCCTCGACAACTGTCTCGACAAGCCAG
AGACACAGATCGCCGTAGTGCCACTCATGACCGTTGAGGCTCACACTCAGCTCGACCAAATGGGGCTCCTCCGUATGCAT
CAAACAGCCTATCCCCGGAATTCCAGCATCGTGGACGTCTTTCGCCAGCAAGCCGCTATGCAACCATCAAGGGTGGCTGT
AAAGGACACATCAACAGACTTGACTTACGCACAGCTAGATTCACAATCAGAAAAGCTAGCAAAGT TCCTAGCCACGAAGT
CATTTGCCCCTGAAACAGCAGTTGGTGTTCTGGCACATCGTTGTTGTCAAGCAATCGTTGCTTTCATTGGCATCCTCAAA
GCCGGCTTGGCCTATCTACCATTCGATCATAAGGCGCCCGAAAAACGGATGGAGTCCATCTTCTCGACCATTGAAGGCAA
CAAATTGGTCTTGATCGGUCCAAACATCTCACTGCCAGGTACTGGACCCAAAGATGTTGAATTCGCCTACATTCCCGATA
TCTTAGACGCAGATGAAGATTTTGAGTTTACAAGGAGUGAACTGGATCCTACTCTCAGACCCACTGCCTCTAGTCTGGCT
TACATTCTCTTTACGTCTGGCTCTACTGGTCAACCCAAAGGAGTTATGGTCGAACATCGCGGCATAGTGCGTTTGGCACA
ACATGATCAGATGGAGCACTTCAAGTCTTCCGGAGCGATGGUTCATATGGCAAATCTTGCTTTCGATGGGTCTTCCTGGG
AGATCTACACATGTCTTCTCAACGGAGGTACCCTCGTTTGTATCGATGCGACAACCGTGCTAGACCAGGATGCTTTATTA
CGCGCGTTTACAGAATCCCAGATACGGATCGCTTTCATCACACCTGCTCTGUTGAATTACATCCTGGUGGAATCCCCAGA
TACAATAGGCAACTTGGATACCCTACTTGTAGCAGGAGACAGAGCTGATGTAGACGACGTCTTCAGGGCACGAGATCTTG
TGAGAAACAAAGTCGTTGCCAATGCATATGGTCCaACTGAGAACTCGGTCATGAGCACACTATATATTCTCTCTGAGGAT
GAGAATTGTGTCAATGGTGTGCCTATTGGACGACCTATCAGTAACTCAGCGGUATACGTGATGGATCCAGAACAGAACCT
TGTGCCACTTGGAGTTTTCGGAGAGCTCGTTGTTACTGGAGATGGTGTTGCCAGAGGATATACCGATCCTAGGCGCAATG
TTGATCGTTTTGTGACTGTCACAATCGGACACCAAACAATGCGAGCCTATCGCACTGGGGACTATGTCOGCCAGCGGCCT
CGAGATGGGGAAATGGAATTCTTTGGTCGUATTGATGGGCAAGTAAAGATCOGGGGUAATCGTGTTGAGCTAGGAGAGAT
TGAGACCGTCCTTCGTGGGCATGGGTTGGTGCGOGACGCAGTTGTTGTAGCAGAACAACGAAAAGACAAGAACCAGCGGC
TTTTTGGCTACATCACACTCAAAGAAGACTTCGAGATGCTTAGCGCGCAGAACAGCGATGACGACCAGATACAGCATGTG
AACGCGTGGGAACACCGCTTCAATACCGAGACATATGUTCAAATCGTCGGTATCCAGTCTGAGACAGTGGGACAAGATTT
CATCGGATGGACGTCAATGTACGATGGCACCGACATCGACAAGACTGAAATGAAGGAGTGGTTGGAAGAGACCATCGGTT
CGATCCACGACAAGGTTGGCGGGCAGTTGGGAAACGTTCTTGAGATCGGATCAGGATCTGGCATGATCTTGTTCAACCTC
GGAGATAGTTTGAAACACTATACTGGATTTGAGCCGTCAAGAAAGGCAGTCGAATTTGTTACGGGAACAGCCAGGTCAAT
CCCCTCGCTTGCCAACAAAGTGGAGATGTATAAGGCTACAGCGGCCGACATCAGCAAAGTGGATCAGCCGCTCCAGGCCG
ACTTGGTTGTTCTGAACTCTGTGGTTCAGTACTTTCOCAGCCAAGGATATCTATTCAACGTGGTTCGAGACTTACTCAAG
GTCGATGGGGTCAAAACGTTATTCTTTGGGGACATTCGTTCTTATGCOCTGOGCCGLGAATTCTATGCAGCCAGAGCGCT
CTTCATGGCTGGCGAAAGAGCTAGTCAAAAGGACCTACGACGTCTGGTCGAGGATATGGAACAGATCGAACAAGAGCTGT
TGGTCGATCCTGGCTTCTTTACTTCACTGACACATCGTCTTCCTGATCTGGTCCAGCATGTGGAGATTCAGCCCAAGAGA
ATGAGAGCGACAAACGAGCTTAGCTCCTACCGCTACACGGCAGTCGTTTACTCTCGATCCOGGGAGCCACCGTGOGGAGG
ACTCCGAACTATCCCTGACAATGAATGGATCGATTTCCAGGAACAGGGCCTCAACAATGACTCTCTCCAGCAGCGCATCA
AGGATGTTTCAAGCACACATCCTCTAGCCGTGAGCAACATATCCCACACCAAGACGCTCTTTGGAAACTGCCTGCTAGGT
GCACTGGGCGACGGAAAGGCCAGAAAGCCAGTCCACACGGATTGGACTGCTCACATAAATCGACAAGCCAAGGGGATACC
AAGCCTCTCTGCCGTTGACCTTGACGAGATGGCTAAAGCAGCAGGCTGTCAAGTGCGGATCAGCTGGAACAGACAATACT
CACAGCATGGCGGCCTGGATGCTATATTTTACCCTCGTCAAATCAATGGTGGGAGTGACAAGGCAGGGGTGATGTTTTCA
TTCCCAACCGATCATGCCGAACGTCGACGACAGACCTTGAGCAACAAGCCAATGCGACAGCAACTGGTCAAGGAAGTCCA
ACAGCAACTGGATGAGCTTGTCAAAGTTCAGCTACCTTCTTACATGGTTCCGCAATCTATCCAAGTGTTGAATCAACTTC
CGATCAACCAAAATGGTAAAGTAGATCGGAAAGCTCTCATACAAAGAACAAGAACGCAGACAGAAGTCAGCCAGGGAGGT
CTGCAACGGGAACTAAGCACTGCAGAGCTCAAAGTACAGCGCATACTATCGCGGGTACTTGGAATCGAAGCTAGTCGTAT
GOGGCTAGAGGATAGCTTCTTCCAACTGGGTGGGGACTCGATTGCTGCTATGAAGATAGTCGCTGCAGCGOGUGAAGAAG
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AGATTCACCTTACTATCGCAAACATCTTCCAGCACCCTAAGCTCGTCAACCTGGCGACTGTGGCTCAGTTTTCTCAACAT
GAAGGTGAACAAAAGTCCATTCAGCCGTTCTCOCTTCTCTCGACAACCCAAAGAGACTATCTTCTTCACGCCATCCCCGA
GAATACCTCCAATGTGAATGGAAACGACATCATCGACATCCTTCCAACGACATGGATGCAGAATCTTTTCATCTCCCGGG
GTGTCAACATCCAACCCCTGGCGTTCAATTACTTCTTCCTCAATTTGGGGACCCGCGTTGACGCCTCCCGCCTCCGAAGC
AGCATCCCCACTCTCGTCCAACAATTCTCCATACTCCGAACAAAGTTTGTTTACGTCGACGGGGTACT TTGGCAAACTGT
TCTTCGCAAACCACACGTACCTTTTACGGAGTTTCATCTTGACATGTCTCTTGAAGAAGCAGCTGATACTGTTTGCTTGG
AGGACAGTCGGACCACGGATCCCTTGGAGTTGGCTACTGCCTTCATGCTGATACGAGGCACCTCCAATGAACATCTTCTG
GCAATTCGCATCACGCACGCTCAGTACGACGGTGTTTGTTTCCCGTCATTCGTGAAAGCACTTTTTGCCATCTACTCCGG
AAAGTCTGTGGAGCCTGCGCACAACCACTCGACCTATCTGGCATATACTCGGGAAAGAAAATCAGTCTCAGCCCTGCACT
GGCGGGATGTCCTGCACGGTTCGUGAATGACCAAAGCCACCCCGTTGUTCAGTCCAAGCATTCGACATGGCATGATTCCA
GTTGAGGTTCAGACAGAAAGCATCATCGGCATGCCTCACGTCCCGACTGGTCTTACTCTGGCTTCGCTCGTCAGCGOCGE
CTGGGCAAAGGTTCTCTCACAAATCACTGGAGAAGAAGATGTCGTCTATGGATACATGGTTGCTGGCCGCAATGCTAACA
TCCCGGCCATCACCAAGATTGTCGGCCOGTGTCTAAACATCATCCCAGTTCGCGUACGGTTGCATGCAAAGACAACTTCG
ACGGAACTAATACGTTCAATTCAAGAACAGTACATCGCACTCGGCGAAGCAGATTCGATGGGTTTTGATGAAATAGTCCG
CACCTCTACAGACTGGCCGGCCGATACAGAGTACGACTCCGTGTTCCAGCACCAGAACCTGAATGAACATCCCGAATTCG
ACTTTGAAGGCACCAGCTCTAGACTCCATTGGTTTCAGAATCCCGATTCGGTGCCTTGCATCCTTACTGTGGTGTCCTAC
CCGCTTGAAGACGGGUTTAGGATTGTGGTTAGGGGTAACGAACACATCATAACGCCAGAGAGTGOGGAGAGAATCAACAA
ACTGCTCTGTGAGACGATCGGGGUGCTGTCTTCTTCGCTCCAGTAA

Figure S3. >Seql (organism = Alternaria alternata) tentoxin synthase (TES) gene of A. alternata ZJ33,
complete cds.

ATGGAGCCTGAGCCTCTAGACCCAAGGGCAATCGGTTTTATGCGTCGAAACCTTGCAATGCTGCGACAAACCCCAATGTC
GGTAGTGCTTGCTGGTCTCATCCTCTTAGCATCTATATATTTCCCACGCTTCATGTTCAAGTCGCAGATGGCGAGATTTC
CACTCATCCTAGAGCATCTAAGTAGCGAGCAGCGGCGAGCAAGGTTTCTCGTAGGAGCAAAGGCACTCTACAAGGATGGC
TCTCAGAAGGTATTTCGACATAAGCAGATACATTTCATTCTATTAACTCGUTCCTAGTTTAGGGGAATGGCTTACAGAAT
GCAAACTTTAGATGGTAAGCGAGGTCTGACAGTACTACAATTATTCTTACTAAATCCTTCTAGAGCAACAGATTGTCCTG
CCTCTTTCCGCATTGACAGAACTTCGCAAAGCCCCTGAGGAGGTGCTATCCTTCTACGACATGTTTTCCAAAGTATGTAA
TCCATGCGACATGAGTGGCGTAGTTGCTCACGCGCACCCAGGGCCTGGAGGAAACCTACACTTATGTCGACATCAAATTT
CTACCCGAGGTTGTCGATACAATCAAGAGGGATCTTACACCCAAGCTGAGTAAGCATGAACATGATGCTCCAGTATGCGT
ATCATGCTAATGAAAACAGCGAAAATCACCTCAAAGATTTGTGATGAGGTTGATGCTGCACTAGACACATATCTCCCCTC
CCACGGCAAGTGGACGGAGATCAATGTGTCAAAAACAGCTCTGGATATTATTGCAAAAGTCTCAGCCCACCTCTTCATCG
GAGGCGATGTTGCCAACGACCCGGGTTATCTCGAATGTACAAAGAACTTTACCGTCCATCTGGGTGAGGCCACCAGAGCA
ATCAAAGTCACGCGGGTGTGGCTCAGACCCTTCCTAGCTCCCCGACTGCCAGAGGTAAAACGTCTTCTCGAGACGAGGAC
AAAGCTAAGAAGCTATGTCAAGCGTGTGATCGAAGAGAGAGAGGCCAAGATCAAGAACCCGGACTGGGTACCACCGGACG
ACATGATGCAATGGCTCCTTGATCGAGCTGACCGGCAAAAGGACACGTTGGAAGACTGCACAGCTGCCCAAGTTCTTCTT
ATACTCGGAACGATCAATGCATCGATGCAGACTTTGATTGCCATTTTGCATACGCTAGCAGTGACTCCCGAGTATGTCGA
GCCGCTTCGAGAGGAGATTCGAAATACTTTGAACAGCGACGGATCGATTCCAGTCAGTGCGATGAAGGAGTTCGGGAAAA
TGGATAGTTACTTCAAGGAGGTGGGCATGCATTTTCCGGTCATTATCGGTATGTGATTTCCTCGTTCCTTTGCTTGCTCG
ATCTCGGTTCTTACGCAAAGCTAAACAAAACTTGCAACAGAACCGTATTTCCGCCGGGTTCGCAAGGGCTTCACTCTGTC
AAACGGGCAGTACCTGCCCCCTGGUGTAGCTATAGTGATAGUGAACCCGCTCGTCACAGACTCCAAGTACGATACGTTTG
ACGGCTTTCGACACTACAAGTTACGAGAGGCCAGCGCGCAAAAGGATAAGCCTAACCATCGATGGCTTATTGCAAATGAA
ACTGAGTTCCGATGGGGCTATGACAACCATGTCTGTCCTGGCAGATTCTATGCGCATAATCTGCTCAAAATTATCTTTGC
TAGAATAGTCGAAAATTACGATATCAAGATGCCAGGGAATGTTGAGGGAATAGAGGCTAGGTATCCAATGGTCGAGCACG
GGAATGTTGTTATGGAACCAAGAGACAAACCTCTTCTACTCAGAAGGGTTAAGAGCCATCAGGGTCACGTAGATTGA

Figure S4. >Seq2 (organism = Alternaria alternata) cytochrome P450 (TES1) gene of A. alternata ZJ33,
complete cds.
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GAAGTAGATGAAGCACATGTGCATAGTAAGCAAAGCTGCACGCCTTCCAACCCTCCATTTTCCCCCACATAGCATCATGT
GCTCTCTCAACAAGATTTCCTCCGTATCGAGCTAGTCTTCGCATGCATAAGCATCTGTCTGTACACGTCAATCTACGTGA
CCCTGATGGCTCTTAACCCTTCTGAGTAGAAGAGGTTTGTCTCTTGGTTCCATAACAACATTCCCGTGUTCGACCATTGG
ATACCTAGCCTCTATTCOCTCAACATTCCCTGGCATCTTGATATCGTAATTTTCGACTATTCTAGCAAAGATAATTTTGA
GCAGATTATGCGCATAGAATCTGCCAGGACAGACATGGTTGTCATAGCCCCATCGGAACTCAGTTTCATTTGCAATAAGC
CATCGATGGTTAGGCTTATCCTTTTGOGCGCTGGCCTCTCGTAACTTGTAGTGTCGAAAGCCGTCAAACGTATCGTACTT
GGAGTCTGTGACGAGCGGGTTCGCTATCACTATAGCTACGCCAGGGGGCAGGTACTGCCCGTTTGACAGAGTGAAGCCCT
TGCGAACCOGGCGGAAATACGGTTCTGTTGCAAGTTTTGTTTAGCTTTGCGTAAGAACCGAGATCGAGCAAGCAAAGGAA
CGAGGAAATCACATACCGATAATGACCGGAAAATGCATGCCCACCTCCTTGAAGTAACTATCCATTTTCCCGAACTCCTT
CATCGCACTGACTGGAATCGATCCGTCGCTGTTCAAAGTATTTCGAATCTCCTCTCGAAGCGGCTCGACATACTCGGGAG
TCACTGCTAGCGTATGCAAAATGGCAATCAAAGTCTGCATCGATGCATTGATCGTTCCGAGTATAAGAAGAACTTGGGCA
GCTGTGCAGTCTTCCAACGTGTCCTTTTGCCGGTCAGCTCGATCAAGGAGCCATTGCATCATGTCGTCCGGTGGTACCCA
GTCCGGGTTCTTGATCTTGGCCTCTCTCTCTTCGATCACACGCTTGACATAGCTTCTTAGCTTTGTCCTCGTCTCGAGAA
GACGTTTTACCTCTGGCAGTCGGGGAGCTAGGAAGGGTCTGAGCCACACCCGUGTGACTTTGATTGCTCTGGTGGCCTCA
CCCAGATGGACGGTAAAGTTCTTTGTACATTCGAGATAACCCGGGTCGTTGGCAACATCGUCTCCGATGAAGAGGTGGGE
TGAGACTTTTGCAATAATATCCAGAGCTGTTTTTGACACATTGATCTCCGTCCACTTGCOGTGGGAGGGGAGATATGTGT
CTAGTGCAGCATCAACCTCATCACAAATCTTTGAGGTGATTTTCGCTGTTTTCATTAGCATGATACGCATACTGGAGCAT
CATGTTCATGCTTACTCAGCTTGGGTGTAAGATCCCTCTTGATTGTATCGACAACCTCGGGTAGAAATTTGATGTCGACA
TAAGTGTAGGTTTCCTCCAGGLCCTGGGTGCGCGTGAGCAACTACGCCACTCATGTCGCATGGATTACATACTTTGGAAA
ACATGTCGTAGAAGGATAGCACCTCCTCAGGGGCTTTGCGAAGTTCTGTCAATGCGGAAAGAGGCAGGACAATCTGTTGC
TCTAGAAGGATTTAGTAAGAATAATTGTAGTACTGTCAGACCTCGUTTACCATCTAAAGTTTGCATTCTGTAAGCCATTC
CCCTAAACTAGGAGCGAGTTAATAGAATGAAATGTATCTGCTTATGTCGAAATACCTTCTGAGAGCCATCCTTGTAGAGT
GCCTTTGCTCCTACGAGAAACCTTGCTCGCCGUTGUTCGUTACTTAGATGCTCTAGGATGAGTGGAAATCTCGCCATCTG
CGACTTGAACATGAAGCGTGGGAAATATATAGATGCTAAGAGGATGAGACCAGCAAGCACTACCGACATTGGGGTTTGTC
GCAGCATTGCAAGGTTTCGACGCATAAAACCGATTGCCCTTGGGTCTAGAGGCTCAGGCTCCATCTTIGGAGTGTATCAG
TCTTCTCCGGAAAGAAGAGGAAAACTGTCGTATTGGAACTACCAGAAGTCACAGAATCTCTTGGGGCAAAAGTAATTTAT
GTTGAAAGATACTTTCAGCATTATGCGGAGTTGACAAGTCTACATGCAGTGCAGACTAGCACACCCAATCTCGTAAAGAT
CGAGATGGAGAAGCCCCCGTTATCTATTGGTTCGGATTCGTTTATCTGCGGTTCATCGTAACATCCAAGATATACTAGGC
TGGAATGAGGAGTTACGGTCAAAAGAAGAACACATACGTGTCGCACTGGCTGGGCTATGCTTGATGACATGACGCGTAAC
TTCGCTACACGGTACATTTAGTAGATGTGCTCGGAAACTTTATTTGGTGCCGAAACCTGCATCGGAAAGGTGCAGCCGTT
GCGTGTGAGTTTGTAAGTGGT TGGGT TGACCGTAGT TACGCCGGCTGAGGTACCGAGTCTGATCGATGATGGGCATCTTT
GATTTCCAATTCTCGTCTGCATCGCGACTATTTTCGGGTAATACGGGGTAAGACATCCCGCACGGCCCGAAAAGGGACGA
GTCGAGCCGCTGGGGTAATCAGTGCGGGAGGACCCCATTCGTGCGTCAGTGGTGGGGGAAATGGTTTCCTATCCTTTAGC
GTGCTTACAAGCGGTGGGT TTTCGGACAATGTGCATTCGAGAATCCACGTTATACTCTTGGACTATATTTTTAATCCCTC
TTTCGAAGCCGCAAGTGCCGGATGATGGACATAGTATAGACCCGCAAAGAGATCTCTCTCAGAGGTCTAAGGAAGCCGTC
CCTTCTAGAAAAGCTTCTTTCGGGCAACCATCATGAAATCTATATGGCGAGGATATCGATGAACAAGTCGAAACTTTGAC
TGCCGAGGAGTCGCTACGTTTTGCCAAACTTAGAAAGGGAGCTATAAGCATGTCGACATATCGTTCCCTAATCACTCAAA
CCTCCGCGTGTCCACAATGCAAGCGTATCATGTTGTAAGAAAAAGTACGTGCGATGTCCGACTTGATCTATAGGGCCATA
GGCTACTTTCTCGGTGGAACGCGTAACACTCGC TGACACGAGATGGTCCGAATAGTAAGGGTGCT TCATGTATCCCAAGC
ATCTAGATTAAGAGGAGAAATCTTAGCGGCAGACTTAGGCCATTGTAGCCAAGTGGACGATGGAGGAGGCAGTGAGTTTC
GTCAGGTAGATACCTTGGTGTTGTATCTAGATTGTACAAATCTACTAGTCTCGATCTGTGAAGCGACGCCTGTGAGCTTA
TCTTCTGACATAAATATGCTCGAAAAATAGTCCTGAATCTCAAATTACAGCTTTTCATACACTGAGATCAGCTGACTCAT
CATCTTCCCATCTGAATTCTGTTCCACGGAAACTTCATTCAACAAGAGCCGACATGCCGGGATCGCTACTGTTTGACGTC
AACAAACTCGATGTCGAGAAGATATGGGAGAGAAACCGCG

Figure S5. DNA sequences between TES and TESI (red).



Toxins 2016, 8, 234; doi:10.3390/toxins8080234 S8 of S8

A B

123 456789 101112 1 23456 789101112

1 23456 7 89101112 1 23456 789101112

Figure S6. Verification of TES or TES1 disruption by PCR analysis. lanes 1: DNA ladder markers;
lanes 2-11: transformants; lane 12: wild-type strain ZJ33; (A) verification of TES disruption by PCR
amplification using primer pairs F1 (TES-5for) + R1 (Hyg-5rev); lane 2, lanes 4-5, lane 7 and lanes

10-11: TES null mutants; lane 3, lane 6 and lanes 8-9: ectopic transformants; (B) verification of TES
disruption by PCR amplification using primer pairs F2 (Hyg-3for) + R2 (TES-3rev); lane 2, lanes 4-5,
lane 7 and lanes 10-11: TES null mutants; lane 3, lane 6 and lanes 8-9: ectopic transformants; (C)
verification of TESI disruption by PCR amplification using primer pairs F3 (TES1-5for) + R1
(Hyg-5rev); lane 2, lanes 4-9 and lane 11: TESI null mutants; lanes 3 and 10: ectopic transformants;
(D) verification of TES1 disruption by PCR amplification using primer pairs F2 (Hyg-3for) + R3
(TES1-3rev); lane 2, lanes 4-9 and lane 11: TEST null mutants; lanes 3 and 10: ectopic transformants.
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Figure S7. Absorbance spectrum of standard tentoxin and tentoxin from A. alternata Z]33. (A)
Standard tentoxin (Peak 1); (B) Tentoxin (Peak 1) from A. alternata Z]J33.



