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Supplementary Data 2. 
Donor sequences for module editing. See also Supplementary Table 11. 

Name Sequence 

donor_PKSv1 
(6,933 bp) 

CGGCCGTGGCCCGAGACCGGCCAGCCGCGCCGCGTCGGGATATCGGCGTTCGGCGTCAGCGGCACCAACGC
CCACACCATCCTGGAGCAGGCGCCCGAGGAGACGGCGGAAAGCACGGACGCGGACGCTCCGGCCGCCCCC
GCCGTCGTACCGCCCGTCCTGCCCTGGACCCTCTCCGCCAAGAGCGAGGCCGCGCTGCGCGAGAACGCACG
CCGCCTCGCCGCCCACCTCGACGGCGCGCCCGCCGCCGTGGCCGACATCGGCCGCTCCCTGGCGACCGGCCG
GGCCGCCCTGGAGCGCCGCGCCGTCATCGTCGGCGCCGACCGCGACGGCTTCCGCACCGCCCTGGACGCCCT
GGCCCGCGGCGAGTCCGCGCCGGGCCTGGTCGAGGGCGCGGTGGCCGGTGGCAGGACCGCGTTCCTCTTCA
CCGGCCAGGGCAGCCAGCGGCTGGGCATGGGCCGCGAGCTGTACAAGACGTACCCGGCCTTCGCCGAGGCG
CTGGACGCGGTCTGCGACGGCCTCGCCCCGCACCTCGAACGACCGCTGAAGGACGTGCTGTTCGGCTCCGAG
GCCGAGCCGCTGGACCGTACCGGCTTCACCCAGCCCGCGCTGTTCGCGCTCGAAGTGGCCCTGTTCCGGCTC
CTCGAGACATGGGGTGTGCGGCCGGACGCCCTGGCCGGGCACTCCATCGGCGAGCTCGCCGCGGCGCACGT
CGCCGGGGTGCTGTCCCTGGCGGACGCCTGCGAGCTCGTGGCCGCCCGCGGCCGCCTGATGCAGGAACTGC
CCGCCGGCGGCGCGATGACCGCGATCGAGGCGAGCGAGGACGAGATCCTCCCGCTGCTGGGCGACCGCGTC
GGCATCGCCGCCCTCAACGGTCCCACGTCCGTGGTCGTCTCCGGCGACGAGGACGCGGTCACCGAGATCGC
GGCCGGGTTCGAGGCGCAGGGCCGCAGGACCAAGCGCCTCACGGTCAGCCACGCGTTCCACTCCCCGCTCA
TGGACGGCATGCTCGACGCCTTCCGCACCGTGGTGGAGAAGCTGACGTTCCACGCCCCGCGGATCCCCGTGG
TCTGCACCGGTGACATCACGAGCCCCGAGTTCTGGGTGCGGCACGTCCGCGACGCCGTACGGTTCCTGGACA
AGGTCCGCACGCTCGAAGCACAGGGCGTCACCACATACCTCGAACTGGGCCCCGACGGCGTGCTCGCCGCC
ATGGCGCAGGAGTGCGTGACCACGGACGGCGCGGCGTTCGTGCCGGTGCTGCGCAAGGACCGCCCGGAGGC
CGAGGCACTCACCACGGCCGTCGCCCGCGCCCACGTGCGCGGTACGGCGGTCGACTGGGCCGCGTACTTCG
CGGGCACCGGCGCGGGCCGTGTGGACCTGCCGACGTACGCCTTCCAGCACCAGCGGTTCTGGCTGGAGCCC
GGCGCCACCACCGGTGACGCGACGGCCATCGGTCTGGAGTCGGCGGACCACCCGCTGCTCGGCGCCGCGGT
GCCGCTGGCGATGAGCGACGGCTTCCTGTTCACCGGGCGGCTCGGGCTCGACAGCCACCCGTGGCTGGCCG
ACCACGCCGTGCTCGGCACCGCCGTGCTGCCGGGCGCCGCCCTCGTCGAGCTGGCGATCCGCGCCGGTGACC
AGGTCGGCTGCGAGTACCTCGCCGAACTCGCCGTGGAGACCCCGCTGGTGCTGCCCGCCCGCGGCGGGGTG
CGCATCCAGGTCGAGGTCGGGGCGCGGGACGCCGCAGGCCGCCGCGCGTTCACCGTCTCCTCCCGTACCGA
CGACGCCGCCGACACGACGTGGACCCGGCACGCCACCGGCGCGCTCGCCGACACGCGCCCCGCGGCGACCC
CCGCCGAGCTGACCACCTGGCCGCCGGCCGGCGCCGAGGCGATCGACACCGACGACCTCTACACGGAGCTG
GCCGCCGCCGGGCTGCGGCACGGGCCGCTCTTCCAGGGGCTGACCGCCGCTTGGCGCAGCGGCGACGAACT
GTTCGCCGAGGTGCGGCTGGCCGAGGACGCCGACCCGGCCGCCGCGGCCTTCGCCGTCCACCCGGCGCTGCT
CGACGCGGTGCTGCACGCGCTGCACGGCAGCTCCGGCGCCCGCCTGACCGCCGCCTGGCAGGGCGTGACCC
TGCACGCGGTCGGCGCCGACGCGCTGCGCGTACGGATCTCGCCGGTCGGCGAGGACACCGTCGCGCTGGTG
CTCGCCGACGCCACCGGTCAGCCGGTCGCCACCGTCGACGCGCTGACCCTCCGCCCGCTGCCGGAGAGCGA
CGCCGACCTCGGTGCCGTCGGCTCCTTCGCCCACCAGCAGGCGCTGTTCCGGCTGGACTGGGTGGCACCGCG
GGCCGTCACCGCCGAGCCGGGCGCCGCCGGACGCCGCGCGGTACTCGGCGCCGACGCCTTCGGGCTGGGCC
CGGCAGGCGTCGCCGACGCCTCCTTCCCGGACCTCGCCGCCCTCGCGGCGGCTGTCGACGCGGGGGAGACC
CCGGCGCCCGGGCTGGTGCTGGCCTCCTTCCCCGCCGCCCAGGACGGCGAGGACCTCGCCGCCGCCACCCAC
CGGGCCGCGCTCCGTGCGCTGGAGCTGGTGCAGGGCTGGCTGGCCGACACCCGCTTCACCGACGCCAAGCT
GGCCCTCGTCACCCGGGGCGCGATCGCCGCCGGCCCCGACGAGGACGTCACCGACCTGGCGCACTCCGCGT
TGTGGGGCCTGCTGCGCTCCGCCGAGACCGAGAACCCGGACCGCTTCGTCCTCGTCGACCTCGACGGCACCG
ACGCCTCCACGGCCGCCCTGCACGGCGCGCTGGCCACCGGGGAACCCGAACTGGCGCTGCGCGACGGCGAG
ATCCTGGTGCCGCGCCTGGCCCGCACCACCGCGGCCGACCTGAAGGGCCCGGACACCCCGGTGCCCGCCCT
GGACGCCGAGGGCACCGTACTGATCACCGGCGGCACCGGCGGCCTGGGGCGCCTGCTCGCCCGCCACCTGG
TCACCGAGCACGGCGTCCGCCACCTGCTGCTCACCAGCCGCCGCGGCCCCGAGGCCCCCGGCGCCGACGAG
CTGCGCGAGGAACTCGCCGCGCTGGGCGCCGAGGTGACCATCGCCGGCTGCGACGCCGCCGACCGCGAGGC
GCTGGCCGCCACCCTGGCCGCCGTCCCGGCCGCCCACCCGCTCACCGCCGTCGTGCACACCGCCGGTGTCCT
GGACGACGCCACCGTGCCCGGCCTCACGCCCGAGCAGCTGGACCGCGTGCTGCGCCCCAAGGTGGACGCGG
CGTGGAACCTGCACGAGCTCACCCGCGACCTCGACCTGTCCGCCTTCGTCCTGTTCTCCGCCATCGCCGGCA
CCCTGGGCGGCGCCGGCCAGGCCAACTACGCCGCGGGCAACGTCTTCCTCGACGCGCTCGCCGGCCACCGG
CACGCCCAGGGCCTGCCCGCCACCTCCCTGGTCTGGGGCCTGTGGGCCCGGTCCGGCGGCATCACCGGCGCA
CTGACCGAGACCGACCTGCTGCGGCTGGCCCGCAGCGGCATGGGCGCCCTCGGCGACGACGAGGGCATGGC
GCTCTTCGACGCCGCCCGCCGCACCGGCCGGGCCGTCCTCGTCCCGGCCCGGCTGGACCTGGCGGCGCTGCG
CTCCGCGCACGGCACCGGCCCGGTGCCGGCGCTGCTGCGCGGCCTGATCCGCGGCACCGGCCGGCGCACCG
CCGCCGCCGGGCTCTCCGCCACCGGCTCCTCGCTGTCCGAGCGGCTGCTCGCGTTGCCCCCGGCCGAGCGCC
GGCGCACCCTGCTCGACCTGGTCCGCACCCAGGTGTCCGCGGTGCTCGGACACGCCGGCCCGGAGGCCGTC
GAGCCGCGCCGGGCCTTCAAGGAGCTGGGCTTCGACTCGCTGATCGCGGTCGAGCTCCGCAACCGGCTCTCC
GCGGCCACCGGGCTGAAGCTGCCCACCACCATCGTCTTCGACTACCCCAACTCCGCCTTCCTCGCCGACCAC
CTGCGCGGCGAGCTCCTGGGCGACCTCGTCGACGAGGACGCCGAGCAGGCCGACGCGGTGGCCACCGCCGC
GCCCGACGACGACCCCATCGCCATCGTCGCGATGAGCTGCCGCTACCCCGGCGACGTGGATTCGCCCGAGG
AGCTGTGGCGGCTGGTCACCGGCGGCGAGGACGCCATCACCGGCTTCCCGGTCAACCGCGGCTGGGAGTCG
CTGGACTGGGCGTCCGAGGCCGAGCCGGGCGACTATGCCCGGGCGGGCGGCTTCCTGCACGAGGCCGACCT
GTTCGACGCCGCCTTCTTCGGGATCTCGCCGCGCGAGGCCCTCGCCATGGACCCGCAGCAGCGGCTGCTGCT
GGAGACGTCCTGGGAGGCGTTCGAGCGCGCGGGCATCGACCCGGACGAGGCGCGCGGCCGCAGCGTCGGC
GTCTTCGTCGGCGCCTCCTACAGCGCCTACGAAGTGGGCCTGGAGCAGGCCGGTGCCGAGGTCGCGGGCCA
TGTGATGACCGGCAACGCCGGCAGCGTCATCTCCGGGCGCATCTCCTACGCCCTCGGCCTCGAAGGCCCCGC
CGTCACCGTCGACACCGCCTGCTCCTCCTCCCTGGTCGCCCTGCACTGGGCCATCCAGGCGCTGCGCCAGGG
CGAGTGCTCCATGGCGCTCGCGGGCGGCGTCACCGTCATGACGACCCCCGGCACGTTCGCCGAGTTCAGCCG
CCAGCGCGGGCTGGCCTCCGACGGCCGCGTCAAGGCGTTCGCGGCGGCCGCCGACGGCACCGGCTGGGGCG
AGGGCGTCGGCATGCTGCTCGTCGAGCGGCTCTCCGATGCGCGGCGCAACGGACACCCCGTCCTCGCCGTCG
TCCGCGGCTCCGCCGTCAATCAGGACGGTGCGAGCAACGGCCTGACCGCGCCCAACGGCCCCGCGCAGCAG
CGCGTCATCCGCAAGGCGCTGGCCGGCGCCGGGCTCACCACCGCCGAGGTCGACGTCGTCGAGGCGCACGG
CACCGGCACCACCCTGGGCGACCCGATCGAGGCGCAGGCCCTGCTCGCCACGTACGGCCAGGACCGCCCCG



 
 

2 
 

CCGACCGGCCGCTGTACCTCGGCTCCATCAAGTCCAACATCGGCCACTCGCAGGCCGCCGCCGGTGTCGCCG
GGATCATCAAGATGGTCAAGGCGATGGAGCGCGGCGTGCTGCCGCAGACGCTGCACGTGGACGAGCCGACC
CCGCACGTCGACTGGTCGGCCGGCGCGGTCGAGCTGCTGACCGAGACCATCGAGTGGCCGGAGACCGGCCG
CCCGCGCCGCGCCGCCGTCTCCTCCTTCGGTATCAGCGGCACCAACGCCCACACCATCATCGAGCAGGCCCC
GGCGGCCGACCCGGCGGAGCCGACGACGGCCGCCACCACCCGGCTCCCGCTGCTGCCCTTCACCGTGTCGG
CCAAGAGCCAGGAGGCGCTGCGCGCCCAGGCCGAGCGGCTGCACGCCCACCTGACGGCCCACCCGGAGCTC
GAACCGGCCGACGTCGCCCGCTCGCTGGCCACCGGCCGCGCCGGGCTGCACCACCGCGCGGTACTCGCCGC
CGACGGCCGCGACGCGCTGCTGCGCGGCCTGGAGGCACTGGCCGCCGGCCACACCGCCCCCGGCCTCGCCG
AGGGCACCCTCACCGAGGGCGGGACGGCGTTCCTGTTCACAGGTCAGGGCAGTCAGCGGCTCGGTATGGGG
CGTGAGTTGTACGCCGCGTTCCCGGTGTTCGCGGAGGCGTTCGACGCGGTCTGCGACGCATTGGACCGGCAC
CTGGAGCGTCCGCTGAAGACCGTGGTCTTCGGTGACGATGCCGAGCTGCTGAACGAGACCCGGTACACGCA
GCCCGCGCTGTTCGCGGTCGAGGTGGCGCTGTTCCGCCTCGTCGAGGCGTGGGGCGTCAAGGCCGATGTGCT
GTCCGGCCACTCGATCGGCGAGCTGGCCGCCGCCCACGTCGCGGGTGTGCTGTCGCTGGCGGACGCGGCGA
AGCTGGTGGCCGCGCGCGGTCGCCTCATGCAGGAACTCCCCGCCGGTGGCGCGATGATCGCGGTCGAGGCG
TCGGAGGACGAGATTCTTCCGCTGCTCACCGAGCGCGTGAGCATCGCCGCCCTCAACGGCCCGCGGTCGGTC
GTGATCGCGGGTGACGAGGACGCGGCGCTTGCGATCGCGGCCGGTTTTGAGGCGCAGGGTCGTAAGACCAA
GCGCCTCACCGTCAGCCACGCTTTCCACTCGCCGCGCATGGACGGCATGTTGGAGGAGTTCCGCGCGGTGGC
CGAGGGGCTGTCGTACGAGGCTCCGCGCATCGGCATCGTCTCCGGTCTGACGGGTGCGCTGGTCTCCGCCGA
GGAGATCACCAGCCCCGGCTTCTGGGTCCGGCACGTCCGTGAGGCCGTCCGCTTCCTGGACGCGGTGCGCAC
CTTGGAGGCGCAGGGCGTCACCACCTTCGTCGAGCTGGGCCCGGACGGGGTGCTCTCCGCGATGGCGCAGG
AGTGCGTCACCGGCGAGGGTGCGGCCTTCGTCCCCGCGCTGCGCAAGGACCGTGGCGAGGCCGGGTCGTTG
ATGGCGGCCGTGGCCCGGGCGCACGTCCGCGGTGTGACGGTGGACTGGGCGGCGTTCTTCGCCGGCACGGG
AGCCGCACGGGTCGACCTGCCGACATACGCGTTCCAGCCCCGCCGGTTCTGGCCGGAAGGCGGCACCGCGG
AGGCGCCCGCCGCGGGTACCGCGCTGGACGCGGTCGACGCGCGGTTCTGGGACGCGGTCGAGCGCGAGGAC
ATGGGAACCCTCACCGCCGAGCTGGCGGTGGAGGGCGAGCAGCCCTTCAGCGCCGTGCTGCCCGCCCTGTC
GTCGTGGCGGCGCAGGGAGCAGGAGAAGACCACGGCGGACGGCCGGCTCTACAACGTCGCCTGGAAGCCG
CAGCCGCAGGAGCGGCCG 

donor_PKSv1_XU 
(6,945 bp) 

CGGCCGTGGCCCGAGACCGGCCAGCCGCGCCGCGTCGGGATATCGGCGTTCGGCGTCAGCGGCACCAACGC
CCACACCATCCTGGAGCAGGCGCCCGAGGAGACGGCCGCCGGGAGCGCGGCCGAGCCGGGCGCGGTCCCG
CCGGTGCTGCCCGTGGTCCTCTCCGCCCGCACCGGTGAGGGCCTGCGCGCCCAGGCCGAGCGCCTGGGTGCG
CACCTGGCGGCCGCCCCGGCCGCCGATCTGGTGGACCTCGGCCACTCCCTGGCCACGCGGCGCGCGGCCTTC
GAGGAGCGCGCGGCGCTGGTCGTCGCCGACCGGGACGCCCTGCTGGCTGGCCTGGAGGCCCTGGCAAACGG
CGAGTCGGCCCCGGGCCTGGTGACGGGCTCCGCGATCGACGGCAAGACCGCGTTCCTGTTCACGGGCCAGG
GCAGCCAGCGGCTGGGCATGGGGCGCGAGCTGTACGCCGCGTACCCGGCCTTCGCGGCGGCGCTGGACGCG
GTCTGCGCCGAGCTGGACGCGCATCTCGAACTGCCGCTGAAGGACGTGCTGTTCGGGGACGACGCTTCGGTC
CTGGACCGGACGGCTTTCACTCAGCCTGCGTTGTTCGCGGTCGAGGTGGCGCTGTTCCGCCTCGTCGAGGCA
TGGGGCATCAAGGCGGACTTCCTCTCCGGTCACTCGATCGGCGAGCTGGCTGCCGCGCATGTGGCGGGGGTG
CTGTCCCTTGCTGATGCTTCCAAGCTGGTCGCCGCTCGTGGCCGGTTGATGCAGGAGCTGCCTGCCGGTGGC
GCGATGATCGCGGTGCAGGCTTCTGAGGACGAGGTTCTTCCGCTGCTGACCGAAGGTGTCAGCATTGCCGCT
CTCAACGGCCCTGCTTCCGTGGTGATCGCGGGCGACGAGGATGCGGCGCTTGCGATCGCTTCGGCTTTCGAG
GCGCAGGGTCGTAAGACGAAGCGTCTAACGGTTTCGCACGCCTTCCACTCGCCGCGCATGGACGGCATGTTG
GATGCCTTCCGTGCGGTGGCCGAGGGTCTGTCGTACGAGGCCCCGCGCATCCCGATCGTCTCCGGTCTGACG
GGTGCTGTGGTTCCCGCCGAGGAGATCACGAACCCGGGCTTCTGGGTCCGTCACGTCCGTGAGGCCGTCCGC
TTCCTGGACGCGGTGCGCACCCTGGAGGCCCAGGGCGTCACCACCTTCGTGGAGCTGGGCCCCGACGGGGT
GCTCTCCGCGATGGGCCAGGACTGCGTCACCGGCACCGAGGCCGACTTCGTGCCGGTGCTGCGCAAGGGCC
GCCCGGAGGCGGAGGCGCTGACCACGGGCCTCGCCCGGGCGCAGGTCCGTGGCGTGGCGGTCGACTGGGCC
GCGTTCTACGCGGGCACCGGCGCCGGCCGGGCCGAACTCCCCACGTACGCCTTCCAGCACCAGCGGTTCTGG
CTGGAGCCCGGCGCCACCACCGGTGACGCGACGGCCATCGGTCTGGAGTCGGCGGACCACCCGCTGCTCGG
CGCCGCGGTGCCGCTGGCGATGAGCGACGGCTTCCTGTTCACCGGGCGGCTCGGGCTCGACAGCCACCCGTG
GCTGGCCGACCACGCCGTGCTCGGCACCGCCGTGCTGCCGGGCGCCGCCCTCGTCGAGCTGGCGATCCGCGC
CGGTGACCAGGTCGGCTGCGAGTACCTCGCCGAACTCGCCGTGGAGACCCCGCTGGTGCTGCCCGCCCGCG
GCGGGGTGCGCATCCAGGTCGAGGTCGGGGCGCGGGACGCCGCAGGCCGCCGCGCGTTCACCGTCTCCTCC
CGTACCGACGACGCCGCCGACACGACGTGGACCCGGCACGCCACCGGCGCGCTCGCCGACACGCGCCCCGC
GGCGACCCCCGCCGAGCTGACCACCTGGCCGCCGGCCGGCGCCGAGGCGATCGACACCGACGACCTCTACA
CGGAGCTGGCCGCCGCCGGGCTGCGGCACGGGCCGCTCTTCCAGGGGCTGACCGCCGCTTGGCGCAGCGGC
GACGAACTGTTCGCCGAGGTGCGGCTGGCCGAGGACGCCGACCCGGCCGCCGCGGCCTTCGCCGTCCACCC
GGCGCTGCTCGACGCGGTGCTGCACGCGCTGCACGGCAGCTCCGGCGCCCGCCTGACCGCCGCCTGGCAGG
GCGTGACCCTGCACGCGGTCGGCGCCGACGCGCTGCGCGTACGGATCTCGCCGGTCGGCGAGGACACCGTC
GCGCTGGTGCTCGCCGACGCCACCGGTCAGCCGGTCGCCACCGTCGACGCGCTGACCCTCCGCCCGCTGCCG
GAGAGCGACGCCGACCTCGGTGCCGTCGGCTCCTTCGCCCACCAGCAGGCGCTGTTCCGGCTGGACTGGGTG
GCACCGCGGGCCGTCACCGCCGAGCCGGGCGCCGCCGGACGCCGCGCGGTACTCGGCGCCGACGCCTTCGG
GCTGGGCCCGGCAGGCGTCGCCGACGCCTCCTTCCCGGACCTCGCCGCCCTCGCGGCGGCTGTCGACGCGGG
GGAGACCCCGGCGCCCGGGCTGGTGCTGGCCTCCTTCCCCGCCGCCCAGGACGGCGAGGACCTCGCCGCCG
CCACCCACCGGGCCGCGCTCCGTGCGCTGGAGCTGGTGCAGGGCTGGCTGGCCGACACCCGCTTCACCGAC
GCCAAGCTGGCCCTCGTCACCCGGGGCGCGATCGCCGCCGGCCCCGACGAGGACGTCACCGACCTGGCGCA
CTCCGCGTTGTGGGGCCTGCTGCGCTCCGCCGAGACCGAGAACCCGGACCGCTTCGTCCTCGTCGACCTCGA
CGGCACCGACGCCTCCACGGCCGCCCTGCACGGCGCGCTGGCCACCGGGGAACCCGAACTGGCGCTGCGCG
ACGGCGAGATCCTGGTGCCGCGCCTGGCCCGCACCACCGCGGCCGACCTGAAGGGCCCGGACACCCCGGTG
CCCGCCCTGGACGCCGAGGGCACCGTACTGATCACCGGCGGCACCGGCGGCCTGGGGCGCCTGCTCGCCCG
CCACCTGGTCACCGAGCACGGCGTCCGCCACCTGCTGCTCACCAGCCGCCGCGGCCCCGAGGCCCCCGGCGC
CGACGAGCTGCGCGAGGAACTCGCCGCGCTGGGCGCCGAGGTGACCATCGCCGGCTGCGACGCCGCCGACC
GCGAGGCGCTGGCCGCCACCCTGGCCGCCGTCCCGGCCGCCCACCCGCTCACCGCCGTCGTGCACACCGCCG
GTGTCCTGGACGACGCCACCGTGCCCGGCCTCACGCCCGAGCAGCTGGACCGCGTGCTGCGCCCCAAGGTG
GACGCGGCGTGGAACCTGCACGAGCTCACCCGCGACCTCGACCTGTCCGCCTTCGTCCTGTTCTCCGCCATC
GCCGGCACCCTGGGCGGCGCCGGCCAGGCCAACTACGCCGCGGGCAACGTCTTCCTCGACGCGCTCGCCGG



 
 

3 
 

CCACCGGCACGCCCAGGGCCTGCCCGCCACCTCCCTGGTCTGGGGCCTGTGGGCCCGGTCCGGCGGCATCAC
CGGCGCACTGACCGAGACCGACCTGCTGCGGCTGGCCCGCAGCGGCATGGGCGCCCTCGGCGACGACGAGG
GCATGGCGCTCTTCGACGCCGCCCGCCGCACCGGCCGGGCCGTCCTCGTCCCGGCCCGGCTGGACCTGGCGG
CGCTGCGCTCCGCGCACGGCACCGGCCCGGTGCCGGCGCTGCTGCGCGGCCTGATCCGCGGCACCGGCCGG
CGCACCGCCGCCGCCGGGCTCTCCGCCACCGGCTCCTCGCTGTCCGAGCGGCTGCTCGCGTTGCCCCCGGCC
GAGCGCCGGCGCACCCTGCTCGACCTGGTCCGCACCCAGGTGTCCGCGGTGCTCGGACACGCCGGCCCGGA
GGCCGTCGAGCCGCGCCGGGCCTTCAAGGAGCTGGGCTTCGACTCGCTGATCGCGGTCGAGCTCCGCAACC
GGCTCTCCGCGGCCACCGGGCTGAAGCTGCCCACCACCATCGTCTTCGACTACCCCAACTCCGCCTTCCTCG
CCGACCACCTGCGCGGCGAGCTCCTGGGCGACCTCGTCGACGAGGACGCCGAGCAGGCCGACGCGGTGGCC
ACCGCCGCGCCCGACGACGACCCCATCGCCATCGTCGCGATGAGCTGCCGCTACCCCGGCGACGTGGATTCG
CCCGAGGAGCTGTGGCGGCTGGTCACCGGCGGCGAGGACGCCATCACCGGCTTCCCGGTCAACCGCGGCTG
GGAGTCGCTGGACTGGGCGTCCGAGGCCGAGCCGGGCGACTATGCCCGGGCGGGCGGCTTCCTGCACGAGG
CCGACCTGTTCGACGCCGCCTTCTTCGGGATCTCGCCGCGCGAGGCCCTCGCCATGGACCCGCAGCAGCGGC
TGCTGCTGGAGACGTCCTGGGAGGCGTTCGAGCGCGCGGGCATCGACCCGGACGAGGCGCGCGGCCGCAGC
GTCGGCGTCTTCGTCGGCGCCTCCTACAGCGCCTACGAAGTGGGCCTGGAGCAGGCCGGTGCCGAGGTCGC
GGGCCATGTGATGACCGGCAACGCCGGCAGCGTCATCTCCGGGCGCATCTCCTACGCCCTCGGCCTCGAAGG
CCCCGCCGTCACCGTCGACACCGCCTGCTCCTCCTCCCTGGTCGCCCTGCACTGGGCCATCCAGGCGCTGCG
CCAGGGCGAGTGCTCCATGGCGCTCGCGGGCGGCGTCACCGTCATGACGACCCCCGGCACGTTCGCCGAGTT
CAGCCGCCAGCGCGGGCTGGCCTCCGACGGCCGCGTCAAGGCGTTCGCGGCGGCCGCCGACGGCACCGGCT
GGGGCGAGGGCGTCGGCATGCTGCTCGTCGAGCGGCTCTCCGATGCGCGGCGCAACGGACACCCCGTCCTC
GCCGTCGTCCGCGGCTCCGCCGTCAATCAGGACGGTGCGAGCAACGGCCTGACCGCGCCCAACGGCCCCGC
GCAGCAGCGCGTCATCCGCAAGGCGCTGGCCGGCGCCGGGCTCACCACCGCCGAGGTCGACGTCGTCGAGG
CGCACGGCACCGGCACCACCCTGGGCGACCCGATCGAGGCGCAGGCCCTGCTCGCCACGTACGGCCAGGAC
CGCCCCGCCGACCGGCCGCTGTACCTCGGCTCCATCAAGTCCAACATCGGCCACTCGCAGGCCGCCGCCGGT
GTCGCCGGGATCATCAAGATGGTCAAGGCGATGGAGCGCGGCGTGCTGCCGCAGACGCTGCACGTGGACGA
GCCGACCCCGCACGTCGACTGGTCGGCCGGCGCGGTCGAGCTGCTGACCGAGACCATCGAGTGGCCGGAGA
CCGGCCGCCCGCGCCGCGCCGCCGTCTCCTCCTTCGGTATCAGCGGCACCAACGCCCACACCATCATCGAGC
AGGCCCCGGCGGCCGACGCCCCGGCCGCCGACGCCGGGACGGACCTGCCCGTCCTCGCGTGGCCGGTCTCC
GCACGGAGCGCGGACGCCCTCCGCGCCCAGGCCGGGCGGCTGCGCTCGTACCTGGACACCACCGAGGGGCT
GCGCCCGCTCGACCTGGCCCACTCCCTGGCCACCACCCGCTCGGCCCTGGAGCACCGCGCGGTGCTGCTCGG
ACAGGACGCCGACGAGCTCGGCCGGGGCCTGGAGGCGCTGGCGCGCGGTGAGTCGGCGGCGGGTCTGGTCG
AGGGTTCGGTGGCCGGTGGCAGGACGGCGTTCCTGTTCACGGGCCAGGGGAGCCAGCGGCTGGGGATGGGG
CGTGAGCTGTACGACGCGTTCCCGGTGTTCGCGGAGGCGCTGGACGCGGTCTGCGCGGAGCTGGACGCGCA
TCTCGAACTGCCGCTGAAGAGCGCGCTGTTCGGGGACGACGCCTCGGCGCTGGACCGGACGGGCTTCACTC
AGCCCGCGCTGTTCGCGGTCGAGGTGGCACTGTTCCGTCTGGTCGAGGCGTGGGGCATCACGCCGGACTTCC
TGTCGGGTCACTCGATCGGTGAGCTGGCTGCTGCGCATGTGGCAGGCGTGCTGTCTCTTGCTGATGCTTCCA
AGCTGGTTGCCGCTCGTGGTCGCCTGATGCAGGAACTCCCGGCTGGCGGCGCGATGATCGCGGTGCAGGCGT
CCGAGGAGGAGGTGCTGCCGCTGCTGACGGAGGGTGTCAGCATTGCCGCTCTCAACGGCCCTGCCTCTGTGG
TGATCGCGGGTGACGAGGACGCGGCTGTCTCGATCGCCGCAAGCTTTGAGGCGCGGGGTCGTAAGACCAAG
CGTCTGACGGTCTCGCACGCCTTCCACTCGCCGCGCATGGACGGCATGTTGGAGGACTTCCGCACGGTCGCC
GAGGGGCTGTCGTACGAGGCTCCGCGTATCCCGATCGTGTCGAACCTGACGGGTGCGGTGGTCTCCGCCGAG
GAGATCACCAGCCCGGACTTCTGGGTGCGTCACGTCCGTGAGGCCGTGCGTTTCCTCGACGGCATCCGCGCC
CTTGAGGCCGAGGGCGTCACCACCTTCGTCGAGCTGGGTCCGGACGGTGTGTTGACGGCGATGGCGCAGGA
CTGCGTCACCGGTGTCGAGGCCGCCTTTGTGGCCGGGCTGCGCAAGGGTCGTCCGGAGGCGGAGGCGCTGA
TCCAGACGATCGCCCGGCTGCACGTCCGTGGAGTGACGCCGGACTGGGCCGCGTACTACGCGGGCACCGGC
GCCCGCCGGGTCGAGGACCTGCCGACATACGCGTTCCAGCCCCGCCGGTTCTGGCCGGAAGGCGGCACCGC
GGAGGCGCCCGCCGCGGGTACCGCGCTGGACGCGGTCGACGCGCGGTTCTGGGACGCGGTCGAGCGCGAGG
ACATGGGAACCCTCACCGCCGAGCTGGCGGTGGAGGGCGAGCAGCCCTTCAGCGCCGTGCTGCCCGCCCTG
TCGTCGTGGCGGCGCAGGGAGCAGGAGAAGACCACGGCGGACGGCCGGCTCTACAACGTCGCCTGGAAGCC
GCAGCCGCAGGAGCGGCCG 

donor_PKSv2 
(8,252 bp) 

TCGGTGTGCTGCTGGTCGAGCGGCTCTCCGACGCCCGTCGTAACGGGCACCAGGTGCTGGCGGTCGTGCGCG
GCTCGGCGGTCAACCAGGACGGTGCGAGCAACGGCCTGACGGCGCCGAACGGTCCCGCGCAGCAGCGCGTG
ATCCGGCAGGCGCTGGAGAACGCCCGGCTGTCCGCCGCCGAGGTCGACGCGGTCGAGGCGCACGGTACGGG
CACCACCCTGGGTGACCCGATCGAGGCGCAGGCGCTGCTGGCCACCTACGGCCAGGAGCGGCCCGAGGGAC
AGCCGCTGTGGCTGGGCTCGCTGAAGTCCAACATCGGCCACACGCAGAACGCCGCCGGTGTCGCGGGCATC
ATCAAGATGGTCATGGCGATGCGCCACGGAACGCTGCCGCAGACCCTGCATGTGGATGAGCCCTCCCCGCA
CGTCGACTGGGCGGCGGGCGACGTCGAGCTGCTGACCGACGCCCGGCCCTGGCCGGAGACCGGCCACCCGC
GCCGCTTCGGCGTCTCCTCCTTCGGTGTGTCCGGCACCAACGTGCACACGATCATCGAGCAGGCCCCGGCCG
AGGAGGCCGCCGGGAGCGCGGCCGAGCCGGGCGCGGTCCCGCCGGTGCTGCCCGTGGTCCTCTCCGCCCGC
ACCGGTGAGGGCCTGCGCGCCCAGGCCGAGCGCCTGGGTGCGCACCTGGCGGCCGCCCCGGCCGCCGATCT
GGTGGACCTCGGCCACTCCCTGGCCACGCGGCGCGCGGCCTTCGAGGAGCGCGCGGCGCTGGTCGTCGCCG
ACCGGGACGCCCTGCTGGCTGGCCTGGAGGCCCTGGCAAACGGCGAGTCGGCCCCGGGCCTGGTGACGGGC
TCCGCGATCGACGGCAAGACCGCGTTCCTGTTCACGGGCCAGGGCAGCCAGCGGCTGGGCATGGGGCGCGA
GCTGTACGCCGCGTACCCGGCCTTCGCGGCGGCGCTGGACGCGGTCTGCGCCGAGCTGGACGCGCATCTCGA
ACTGCCGCTGAAGGACGTGCTGTTCGGGGACGACGCTTCGGTCCTGGACCGGACGGCTTTCACTCAGCCTGC
GTTGTTCGCGGTCGAGGTGGCGCTGTTCCGCCTCGTCGAGGCATGGGGCATCAAGGCGGACTTCCTCTCCGG
TCACTCGATCGGCGAGCTGGCTGCCGCGCATGTGGCGGGGGTGCTGTCCCTTGCTGATGCTTCCAAGCTGGT
CGCCGCTCGTGGCCGGTTGATGCAGGAGCTGCCTGCCGGTGGCGCGATGATCGCGGTGCAGGCTTCTGAGG
ACGAGGTTCTTCCGCTGCTGACCGAAGGTGTCAGCATTGCCGCTCTCAACGGCCCTGCTTCCGTGGTGATCG
CGGGCGACGAGGATGCGGCGCTTGCGATCGCTTCGGCTTTCGAGGCGCAGGGTCGTAAGACGAAGCGTCTA
ACGGTTTCGCACGCCTTCCACTCGCCGCGCATGGACGGCATGTTGGATGCCTTCCGTGCGGTGGCCGAGGGT
CTGTCGTACGAGGCCCCGCGCATCCCGATCGTCTCCGGTCTGACGGGTGCTGTGGTTCCCGCCGAGGAGATC
ACGAACCCGGGCTTCTGGGTCCGTCACGTCCGTGAGGCCGTCCGCTTCCTGGACGCGGTGCGCACCCTGGAG
GCCCAGGGCGTCACCACCTTCGTGGAGCTGGGCCCCGACGGGGTGCTCTCCGCGATGGGCCAGGACTGCGT
CACCGGCACCGAGGCCGACTTCGTGCCGGTGCTGCGCAAGGGCCGCCCGGAGGCGGAGGCGCTGACCACGG



 
 

4 
 

GCCTCGCCCGGGCGCAGGTCCGTGGCGTGGCGGTCGACTGGGCCGCGTTCTACGCGGGCACCGGCGCCGGC
CGGGCCGAACTCCCCACGTACGCCTTCCAGCACCAGCGGTTCTGGCTGGAGCCCGGCGCGCCGACCGGCGA
TGTGACCGCCGTGGGGCTGGAGTCCGCGGACCACCCGCTGCTGGGCGCGGCCGTGCCGCTCGCCGAGAGCG
ACGGGTTCCTGTTCACCGGACGGCTGGGCCTGGACACCCACCCGTGGCTGGCCGACCACGTCGTCCTGGGCT
CGGCACTGCTGCCCGGCACCGCCTTCGTCGAGCTGGCGATCCGCGCGGGGGACCAGGTCGGCTGCGACCAC
CTGGACGAACTGACCCTGGAAGCACCCCTGGTGCTGCCCGCGCGGGGCGGCGTCCGGCTGCAGCTCGTGGT
GGGCGCGCCCGACGGCGAGGGCCGCCGCCCGCTGTCCGTGCTCTCCCGAGTGGCGGACGCCCCGGCCGAGG
CGCCGTGGACCCGGCACGCCAGTGGCCTCCTCGCCACCGGCGCCCCGCGACCGGACTTCGCGCTGACCGAAT
GGCCGCCGAACGGCGCCGAGGCAACCGATGTCGAGGAGCTCTACGCGACCCTCGCCACCGGCGGACTTCCC
TACGGCCCCGCCTTCCGGGGGCTCACGGCCGCCTGGCGGCGCGGCACCGAGCTCTTCGCCGAGGTGCGCCTG
CCCGACGCGGCCCAGGCCACCGCGTTCGGCCTGCACCCGGCGCTGCTGGACGCCGCGCTGCACGCCCTCGCA
CTCGACGCCGACGACCAGGGCCAGGGACGGCTGCCGTTCGCCTGGACCGGGGTGTCGCTGTACGCGAGCGG
CGCCGCCGCGCTGCGGGTGCGCCTGGAACTTCAGGGGACCGAAGGTGTACGGCTGGAGATCGCGGACGCGA
CCGGCGCCCCGGTCGCCGCCGTGGCGGCACTGGCACTGCGCCCGGTCACGGCCGAGCAGCTGCAGACCGCG
CGGGCCACCCACCACGAATCGCTGTTCCGGGTGGAATGGACCGAACTGACGGGCGCGACCGACACGGGCGC
GGCGGACAGCAGCCGGTGGGCCGCCCTGGGCTCCGCCGCCCCGGCGGGCGCGGACATCCCGGCGTACGCCG
ACCTCGCGGCGCTGGCCGAGGCCGTCGCGTCCGGCGCGGACGTACCGGAATTCGTCTTCGCCCCGCCCGGCA
CGGAGGAGCACCAGGACGCCGCCGTCGCGGCGCACCGCGCCACCGCCGAGGCGCTCACCCTGATCCAGGCA
TGGCTGGCCGACGAGCGGTTCGCCGACTCGCGGCTGGTGCTGACGGCCTCCCCGCACGACCTCGCCCAGGCC
GCCGTACGCGGCCTGGTGCGCTCGGCGCAGGCCGAGAACCCCGACCGCTTCGTCCTGCTGGACATCGACGA
CTGGCAGGCGCGTGCCCCGCTGTCGGCCGCGCTGGCCTCGGGCGAGGAGCAACTGGCCGTCCGCTCGGGCG
TCGTCAGCACACCGAGGCTGGCCCGCGTGCCGGTCACGGACGACACCGCCACCGTCTGGAACACCGACGGC
ACGGTGCTGGTCACCGGCGCCAGCGGCGCACTGGGCGGGCTGGTGGCCCGGCACCTGGTCACCGAGCACGG
CGTACGCCGCCTGCTGCTGGTCAGCCGCCGGGGCGCCGAAGCCGACGGGGCCGCCGAACTCACCGCGGAAC
TGGCCGAGTCGGGCGCCGAGGCGACCTGGACGGCCTGCGACGCGGCCGACCGCGACGCACTGGCCCGGGTC
ATCGGCTCGGTCCCGGCCGCCCACCCGCTGACCGCCGTCGTGCACACCGCCGGAGTGCTCGACGACGGCCTG
ACCGCCTCCCTGACGCCGGAGCGGCTCGCACACGTGCTGCGCCCGAAGGTCGACGCGGCCTGGAACCTGCA
CGAGCTGACGCGCGAGCTGAACCTCTCCGCGTTCGTCCTCTTCTCCTCCGCCTCCGGACTCTTCGGCAGCCCG
GGACAGGGCAACTACGCCGCCGCCAACGCGTTCCTGGACGCCCTGGCGACGCACCGCAGGACCGAGGGGCT
CCCGGCCACCTCCCTGGCGTGGGGCCCGTGGGCCGGCGCCGGCATGGCGGCAGCCCTGGACGAGATCGACA
TCAGCCGCATGCGGCGCGCGGGCCTGCCCCCGCTGTCGCCGGCGGAGGGCCTGGCGCTGCTGGACGCGGCA
CTCACCACGGCCGAGGCCGCACCCGCCCCGATGCACGTGGACACCGCGGCGCTGCGCAAGCAGGCCGCCGC
GGGCGGGATCCCGCCGCTGCTGCGCGGCCTGGTCCGCGTCCCGGCGCGCCGCGCGGTGCACGCCGCCACCG
GCGCAGGCGACCTCGGCCTGGCCCGACGGCTCGCCGGACTGGGCGAGTCCGAGCAGCGCCGGCTGCTGCTC
GACCTGGTCCGTACGCAGGTCGCGGCGGTGCTCGGCTACGCGGGCCCGCAGGAGGTCGAGGAGAGCCGGGC
GTTCAAGGAGCTGGGCTTCGACTCGCTGACCGCCGTCGAGCTGCGCAACCAGCTGCGCGAGGCGACCGGGC
TGCGCCTCTCGCCCACGCTGGTCTTCGACCGCCCGACCCCGCTCGTCCTGGCCGACTGGCTGCGCACCGAGA
TCGTCGGCGACACCGCCGAGGCGGCCGTCCCGGCCACGGTGGCCACGGCCTCGGCCGACGACGACCCGATC
GCCATCGTGGCGATGAGCTGCCGCTTCCCGGGCGGCGTCCGCTCGCCCGAGGACCTCTGGCAGCTGCTGGTC
TCCGCCGGTGACGGGATCACCCCCTTCCCCGTGGACCGCGGCTGGGACCTCGACACCCTCTACAGCGACGAC
CCCGACCTCGAAGGCACCAGCTACGTCCGCCACGGTGGCTTCCTGCACGACGTCGCCGACTTCGACGCGGAC
TTCTTCGGGATCTCGCCGCGCGAGGCCCTCGCCATGGACCCGCAGCAGCGACTGCTGCTGGAGACCACCTGG
GAGGCGTTCGAGCGGGCCGGCATCGACCCGGTCACGCTGCGCGGCAGCAAGACCGCCGTGTACATCGGCTC
CAACGACCAGGACTACCTGACCCTGTGGCTGAACGAGCCGCAGGGCCTCGAAGGACACCTGGGCACCGGCA
ACTCGGCGAGCGTGGCCTCCGGCCGGCTCTCGTACACCTTCGGCCTGGAAGGCCCCGCCCTCACCGTCGACA
CCGCGTGCTCGTCGTCGGTGGTGGCACTGCACCTGGCCGCGCAGGCGCTGCGCAGCGGCGAGTGCTCACTGG
CACTGGCCGGCGGCGTCACGGTGATGTCCACCCCCAGCGCCTTCCTGGAGTTCAGCCGGCAGCGCGGCCTGG
CCGCCGACGGCCGGATCAAGGCGTTCTCCGGCGACGCGGACGGCACCATCTGGTCCGAGGGCGTCGGCGTC
CTGCTGGTGGAGCGGCTCTCGGACGCACGGCGCAACGGCCACCCGGTCCTCGCCGTGCTGAGCGCCACCGC
CATCAACCAGGACGGCGCCAGCAACGGCCTGACCGCCCCCAACGGCCCCTCGCAGCAGCGCGTCATCCGCC
AGGCACTCGCCAACGCAGGCCTGACCGCCTCCGACGTGGACGTGGTCGAGGCGCACGGCACGGGCACGACG
CTGGGCGACCCGATCGAGGCCCAGGCGCTGCTCGCCACCTACGGCCAGGACCGGCCCGAGGGACAGCCGCT
GCTCCTCGGCTCGGTGAAGTCCAACATCGGCCACACGCAGGCCGCGGCCGGTGTCGCGGGCATCATCAAGA
TGGTCAAGGCCATCGAGCACGGCGTGCTGCCGCAGACCCTGCACGTCGACGAGCCCACCCCGCACGTCCAC
TGGGCGGCGGGCGACATCGAGCTGCTGACCGAGACCACCCCGTGGCCCGAGACCGGCCGCCCGCGCCGCGC
CGCCGTCTCCTCCTTCGGCTTCAGCGGCACCAACGCCCACGCGCTCATCGAGCAGGCTCCGGCCGACGCGGC
CCCGGCCGCCGACGCCGGGACGGACCTGCCCGTCCTCGCGTGGCCGGTCTCCGCACGGAGCGCGGACGCCC
TCCGCGCCCAGGCCGGGCGGCTGCGCTCGTACCTGGACACCACCGAGGGGCTGCGCCCGCTCGACCTGGCC
CACTCCCTGGCCACCACCCGCTCGGCCCTGGAGCACCGCGCGGTGCTGCTCGGACAGGACGCCGACGAGCT
CGGCCGGGGCCTGGAGGCGCTGGCGCGCGGTGAGTCGGCGGCGGGTCTGGTCGAGGGTTCGGTGGCCGGTG
GCAGGACGGCGTTCCTGTTCACGGGCCAGGGGAGCCAGCGGCTGGGGATGGGGCGTGAGCTGTACGACGCG
TTCCCGGTGTTCGCGGAGGCGCTGGACGCGGTCTGCGCGGAGCTGGACGCGCATCTCGAACTGCCGCTGAA
GAGCGCGCTGTTCGGGGACGACGCCTCGGCGCTGGACCGGACGGGCTTCACTCAGCCCGCGCTGTTCGCGGT
CGAGGTGGCACTGTTCCGTCTGGTCGAGGCGTGGGGCATCACGCCGGACTTCCTGTCGGGTCACTCGATCGG
TGAGCTGGCTGCTGCGCATGTGGCAGGCGTGCTGTCTCTTGCTGATGCTTCCAAGCTGGTTGCCGCTCGTGGT
CGCCTGATGCAGGAACTCCCGGCTGGCGGCGCGATGATCGCGGTGCAGGCGTCCGAGGAGGAGGTGCTGCC
GCTGCTGACGGAGGGTGTCAGCATTGCCGCTCTCAACGGCCCTGCCTCTGTGGTGATCGCGGGTGACGAGGA
CGCGGCTGTCTCGATCGCCGCAAGCTTTGAGGCGCGGGGTCGTAAGACCAAGCGTCTGACGGTCTCGCACGC
CTTCCACTCGCCGCGCATGGACGGCATGTTGGAGGACTTCCGCACGGTCGCCGAGGGGCTGTCGTACGAGGC
TCCGCGTATCCCGATCGTGTCGAACCTGACGGGTGCGGTGGTCTCCGCCGAGGAGATCACCAGCCCGGACTT
CTGGGTGCGTCACGTCCGTGAGGCCGTGCGTTTCCTCGACGGCATCCGCGCCCTTGAGGCCGAGGGCGTCAC
CACCTTCGTCGAGCTGGGTCCGGACGGTGTGTTGACGGCGATGGCGCAGGACTGCGTCACCGGTGTCGAGG
CCGCCTTTGTGGCCGGGCTGCGCAAGGGTCGTCCGGAGGCGGAGGCGCTGATCCAGACGATCGCCCGGCTG
CACGTCCGTGGAGTGACGCCGGACTGGGCCGCGTACTACGCGGGCACCGGCGCCCGCCGGGTCGAGGACCT
GCCGACGTACGCCTTCCAGCGCCGCCGCTACTGGCCGGACGCGCCGGTGCGGGCCCTCGCGGCCCCGGCCG
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GTGTCGACGGCTGGCGCTACCAGGTGTCCTGGAAGCCGCTGTCCCCGAGCACGGCGTCCCGTCCCACCGGCG
TCTGGCTCGTCGCCGCGCCCGAGGGTGAGGCGCAGTGGTCCGCCGGAGTCATCCGTACGCTCACCGAGCGC
GGCGCCGAGGCGCGGCTCGTCGAACTGGGCGCCGCCGACGGCCGCTCCGGGTACGCCGAGCGGCTCCGCGA
GGCGGCCGTCGGCACCGAGGTGTCCGGTGTGCTCTCGCTGCTCGCGCTCACCGAGGACGGCGGACTGCCGG
CCACGGCCGCGCTGACGCAGGCGCTGGGCGACGCCGCCGTGGACGCCCCGCTGTGGGTGGCCACCCGCGGC
GCGGTGTCGACCGGCCGCACCGACGCACCCGCGGACCCGGCCCGGGCGCAGGTCTGGGGCCTGGGCCGGAT
CGCGGCCCTGGAGCACCCGGAGCGCTGGGGCGGCCTGGTCGACCTGCCGGAGACGGCGGACGACCGCGCGC
TGACCCGGCTGGCCACGGTGCTGGCCGGTGCCGGTGACGAGGACCAGATCGCGATCCGCTCCGCCGGAGTC
CTCGGCCGTCGGCTCGTACGGGCCGCCGCCACGCCGGTCGCCGAGGCCGACGCATGGCGGCCGCGCGGTTC
CGTGCTGGTCACCGGCGGCACGGGCGCGCTGGGCGCCCAGGTCGCCCGCTGGCTGGTGGACAACGGCGCCG
AGCACCTGGTGCTGACCAGCCGCCGCGGCCCGGACGCGCCGGGCGCGGCCGAGCTGCGCGACGAGCTCGCG
GCCTCCGGGGCCCGGGTCACCGTCGCGGCCTGCGACGTGGCCGACCGGGAGGCCCTGGCCGCCCTGATCGC
CTCGCTGCCCGCGGAACTCCCGCTCACCGCCGTGGTGCACGCCGCCGGTGTGCTGGACGACGGCGTCCTGGA
CGCGCTCACTCCCGAGCGCTTCGCCACCGTCCTGCGCGCCAAGGCCGGGGCCGCGGCCAACCTGGACGAAC
TCACGCGCGAGCTGGACCTGTCCGCGTTCGTCCTCTTCTCCTCGATTTCCGGCACGCTCGGTGCCGCGGGTCA
GGCCAACTACGGCGCCGCCAACGCCTACCTGGACGCGCTGGCCGAG 

donor_PKSv2_XU 
(8,240 bp) 

TCGGTGTGCTGCTGGTCGAGCGGCTCTCCGACGCCCGTCGTAACGGGCACCAGGTGCTGGCGGTCGTGCGCG
GCTCGGCGGTCAACCAGGACGGTGCGAGCAACGGCCTGACGGCGCCGAACGGTCCCGCGCAGCAGCGCGTG
ATCCGGCAGGCGCTGGAGAACGCCCGGCTGTCCGCCGCCGAGGTCGACGCGGTCGAGGCGCACGGTACGGG
CACCACCCTGGGTGACCCGATCGAGGCGCAGGCGCTGCTGGCCACCTACGGCCAGGAGCGGCCCGAGGGAC
AGCCGCTGTGGCTGGGCTCGCTGAAGTCCAACATCGGCCACACGCAGAACGCCGCCGGTGTCGCGGGCATC
ATCAAGATGGTCATGGCGATGCGCCACGGAACGCTGCCGCAGACCCTGCATGTGGATGAGCCCTCCCCGCA
CGTCGACTGGGCGGCGGGCGACGTCGAGCTGCTGACCGACGCCCGGCCCTGGCCGGAGACCGGCCACCCGC
GCCGCTTCGGCGTCTCCTCCTTCGGTGTGTCCGGCACCAACGTGCACACGATCATCGAGCAGGCCCCGGCCG
AGGAGGCGGAAAGCACGGACGCGGACGCTCCGGCCGCCCCCGCCGTCGTACCGCCCGTCCTGCCCTGGACC
CTCTCCGCCAAGAGCGAGGCCGCGCTGCGCGAGAACGCACGCCGCCTCGCCGCCCACCTCGACGGCGCGCC
CGCCGCCGTGGCCGACATCGGCCGCTCCCTGGCGACCGGCCGGGCCGCCCTGGAGCGCCGCGCCGTCATCGT
CGGCGCCGACCGCGACGGCTTCCGCACCGCCCTGGACGCCCTGGCCCGCGGCGAGTCCGCGCCGGGCCTGG
TCGAGGGCGCGGTGGCCGGTGGCAGGACCGCGTTCCTCTTCACCGGCCAGGGCAGCCAGCGGCTGGGCATG
GGCCGCGAGCTGTACAAGACGTACCCGGCCTTCGCCGAGGCGCTGGACGCGGTCTGCGACGGCCTCGCCCC
GCACCTCGAACGACCGCTGAAGGACGTGCTGTTCGGCTCCGAGGCCGAGCCGCTGGACCGTACCGGCTTCA
CCCAGCCCGCGCTGTTCGCGCTCGAAGTGGCCCTGTTCCGGCTCCTCGAGACATGGGGTGTGCGGCCGGACG
CCCTGGCCGGGCACTCCATCGGCGAGCTCGCCGCGGCGCACGTCGCCGGGGTGCTGTCCCTGGCGGACGCCT
GCGAGCTCGTGGCCGCCCGCGGCCGCCTGATGCAGGAACTGCCCGCCGGCGGCGCGATGACCGCGATCGAG
GCGAGCGAGGACGAGATCCTCCCGCTGCTGGGCGACCGCGTCGGCATCGCCGCCCTCAACGGTCCCACGTC
CGTGGTCGTCTCCGGCGACGAGGACGCGGTCACCGAGATCGCGGCCGGGTTCGAGGCGCAGGGCCGCAGGA
CCAAGCGCCTCACGGTCAGCCACGCGTTCCACTCCCCGCTCATGGACGGCATGCTCGACGCCTTCCGCACCG
TGGTGGAGAAGCTGACGTTCCACGCCCCGCGGATCCCCGTGGTCTGCACCGGTGACATCACGAGCCCCGAGT
TCTGGGTGCGGCACGTCCGCGACGCCGTACGGTTCCTGGACAAGGTCCGCACGCTCGAAGCACAGGGCGTC
ACCACATACCTCGAACTGGGCCCCGACGGCGTGCTCGCCGCCATGGCGCAGGAGTGCGTGACCACGGACGG
CGCGGCGTTCGTGCCGGTGCTGCGCAAGGACCGCCCGGAGGCCGAGGCACTCACCACGGCCGTCGCCCGCG
CCCACGTGCGCGGTACGGCGGTCGACTGGGCCGCGTACTTCGCGGGCACCGGCGCGGGCCGTGTGGACCTG
CCGACGTACGCCTTCCAGCACCAGCGGTTCTGGCTGGAGCCCGGCGCGCCGACCGGCGATGTGACCGCCGT
GGGGCTGGAGTCCGCGGACCACCCGCTGCTGGGCGCGGCCGTGCCGCTCGCCGAGAGCGACGGGTTCCTGT
TCACCGGACGGCTGGGCCTGGACACCCACCCGTGGCTGGCCGACCACGTCGTCCTGGGCTCGGCACTGCTGC
CCGGCACCGCCTTCGTCGAGCTGGCGATCCGCGCGGGGGACCAGGTCGGCTGCGACCACCTGGACGAACTG
ACCCTGGAAGCACCCCTGGTGCTGCCCGCGCGGGGCGGCGTCCGGCTGCAGCTCGTGGTGGGCGCGCCCGA
CGGCGAGGGCCGCCGCCCGCTGTCCGTGCTCTCCCGAGTGGCGGACGCCCCGGCCGAGGCGCCGTGGACCC
GGCACGCCAGTGGCCTCCTCGCCACCGGCGCCCCGCGACCGGACTTCGCGCTGACCGAATGGCCGCCGAAC
GGCGCCGAGGCAACCGATGTCGAGGAGCTCTACGCGACCCTCGCCACCGGCGGACTTCCCTACGGCCCCGC
CTTCCGGGGGCTCACGGCCGCCTGGCGGCGCGGCACCGAGCTCTTCGCCGAGGTGCGCCTGCCCGACGCGG
CCCAGGCCACCGCGTTCGGCCTGCACCCGGCGCTGCTGGACGCCGCGCTGCACGCCCTCGCACTCGACGCCG
ACGACCAGGGCCAGGGACGGCTGCCGTTCGCCTGGACCGGGGTGTCGCTGTACGCGAGCGGCGCCGCCGCG
CTGCGGGTGCGCCTGGAACTTCAGGGGACCGAAGGTGTACGGCTGGAGATCGCGGACGCGACCGGCGCCCC
GGTCGCCGCCGTGGCGGCACTGGCACTGCGCCCGGTCACGGCCGAGCAGCTGCAGACCGCGCGGGCCACCC
ACCACGAATCGCTGTTCCGGGTGGAATGGACCGAACTGACGGGCGCGACCGACACGGGCGCGGCGGACAGC
AGCCGGTGGGCCGCCCTGGGCTCCGCCGCCCCGGCGGGCGCGGACATCCCGGCGTACGCCGACCTCGCGGC
GCTGGCCGAGGCCGTCGCGTCCGGCGCGGACGTACCGGAATTCGTCTTCGCCCCGCCCGGCACGGAGGAGC
ACCAGGACGCCGCCGTCGCGGCGCACCGCGCCACCGCCGAGGCGCTCACCCTGATCCAGGCATGGCTGGCC
GACGAGCGGTTCGCCGACTCGCGGCTGGTGCTGACGGCCTCCCCGCACGACCTCGCCCAGGCCGCCGTACGC
GGCCTGGTGCGCTCGGCGCAGGCCGAGAACCCCGACCGCTTCGTCCTGCTGGACATCGACGACTGGCAGGC
GCGTGCCCCGCTGTCGGCCGCGCTGGCCTCGGGCGAGGAGCAACTGGCCGTCCGCTCGGGCGTCGTCAGCA
CACCGAGGCTGGCCCGCGTGCCGGTCACGGACGACACCGCCACCGTCTGGAACACCGACGGCACGGTGCTG
GTCACCGGCGCCAGCGGCGCACTGGGCGGGCTGGTGGCCCGGCACCTGGTCACCGAGCACGGCGTACGCCG
CCTGCTGCTGGTCAGCCGCCGGGGCGCCGAAGCCGACGGGGCCGCCGAACTCACCGCGGAACTGGCCGAGT
CGGGCGCCGAGGCGACCTGGACGGCCTGCGACGCGGCCGACCGCGACGCACTGGCCCGGGTCATCGGCTCG
GTCCCGGCCGCCCACCCGCTGACCGCCGTCGTGCACACCGCCGGAGTGCTCGACGACGGCCTGACCGCCTCC
CTGACGCCGGAGCGGCTCGCACACGTGCTGCGCCCGAAGGTCGACGCGGCCTGGAACCTGCACGAGCTGAC
GCGCGAGCTGAACCTCTCCGCGTTCGTCCTCTTCTCCTCCGCCTCCGGACTCTTCGGCAGCCCGGGACAGGG
CAACTACGCCGCCGCCAACGCGTTCCTGGACGCCCTGGCGACGCACCGCAGGACCGAGGGGCTCCCGGCCA
CCTCCCTGGCGTGGGGCCCGTGGGCCGGCGCCGGCATGGCGGCAGCCCTGGACGAGATCGACATCAGCCGC
ATGCGGCGCGCGGGCCTGCCCCCGCTGTCGCCGGCGGAGGGCCTGGCGCTGCTGGACGCGGCACTCACCAC
GGCCGAGGCCGCACCCGCCCCGATGCACGTGGACACCGCGGCGCTGCGCAAGCAGGCCGCCGCGGGCGGG
ATCCCGCCGCTGCTGCGCGGCCTGGTCCGCGTCCCGGCGCGCCGCGCGGTGCACGCCGCCACCGGCGCAGG
CGACCTCGGCCTGGCCCGACGGCTCGCCGGACTGGGCGAGTCCGAGCAGCGCCGGCTGCTGCTCGACCTGG
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TCCGTACGCAGGTCGCGGCGGTGCTCGGCTACGCGGGCCCGCAGGAGGTCGAGGAGAGCCGGGCGTTCAAG
GAGCTGGGCTTCGACTCGCTGACCGCCGTCGAGCTGCGCAACCAGCTGCGCGAGGCGACCGGGCTGCGCCT
CTCGCCCACGCTGGTCTTCGACCGCCCGACCCCGCTCGTCCTGGCCGACTGGCTGCGCACCGAGATCGTCGG
CGACACCGCCGAGGCGGCCGTCCCGGCCACGGTGGCCACGGCCTCGGCCGACGACGACCCGATCGCCATCG
TGGCGATGAGCTGCCGCTTCCCGGGCGGCGTCCGCTCGCCCGAGGACCTCTGGCAGCTGCTGGTCTCCGCCG
GTGACGGGATCACCCCCTTCCCCGTGGACCGCGGCTGGGACCTCGACACCCTCTACAGCGACGACCCCGACC
TCGAAGGCACCAGCTACGTCCGCCACGGTGGCTTCCTGCACGACGTCGCCGACTTCGACGCGGACTTCTTCG
GGATCTCGCCGCGCGAGGCCCTCGCCATGGACCCGCAGCAGCGACTGCTGCTGGAGACCACCTGGGAGGCG
TTCGAGCGGGCCGGCATCGACCCGGTCACGCTGCGCGGCAGCAAGACCGCCGTGTACATCGGCTCCAACGA
CCAGGACTACCTGACCCTGTGGCTGAACGAGCCGCAGGGCCTCGAAGGACACCTGGGCACCGGCAACTCGG
CGAGCGTGGCCTCCGGCCGGCTCTCGTACACCTTCGGCCTGGAAGGCCCCGCCCTCACCGTCGACACCGCGT
GCTCGTCGTCGGTGGTGGCACTGCACCTGGCCGCGCAGGCGCTGCGCAGCGGCGAGTGCTCACTGGCACTG
GCCGGCGGCGTCACGGTGATGTCCACCCCCAGCGCCTTCCTGGAGTTCAGCCGGCAGCGCGGCCTGGCCGCC
GACGGCCGGATCAAGGCGTTCTCCGGCGACGCGGACGGCACCATCTGGTCCGAGGGCGTCGGCGTCCTGCT
GGTGGAGCGGCTCTCGGACGCACGGCGCAACGGCCACCCGGTCCTCGCCGTGCTGAGCGCCACCGCCATCA
ACCAGGACGGCGCCAGCAACGGCCTGACCGCCCCCAACGGCCCCTCGCAGCAGCGCGTCATCCGCCAGGCA
CTCGCCAACGCAGGCCTGACCGCCTCCGACGTGGACGTGGTCGAGGCGCACGGCACGGGCACGACGCTGGG
CGACCCGATCGAGGCCCAGGCGCTGCTCGCCACCTACGGCCAGGACCGGCCCGAGGGACAGCCGCTGCTCC
TCGGCTCGGTGAAGTCCAACATCGGCCACACGCAGGCCGCGGCCGGTGTCGCGGGCATCATCAAGATGGTC
AAGGCCATCGAGCACGGCGTGCTGCCGCAGACCCTGCACGTCGACGAGCCCACCCCGCACGTCCACTGGGC
GGCGGGCGACATCGAGCTGCTGACCGAGACCACCCCGTGGCCCGAGACCGGCCGCCCGCGCCGCGCCGCCG
TCTCCTCCTTCGGCTTCAGCGGCACCAACGCCCACGCGCTCATCGAGCAGGCTCCGGCCGACGCGCCGGCGG
AGCCGACGACGGCCGCCACCACCCGGCTCCCGCTGCTGCCCTTCACCGTGTCGGCCAAGAGCCAGGAGGCG
CTGCGCGCCCAGGCCGAGCGGCTGCACGCCCACCTGACGGCCCACCCGGAGCTCGAACCGGCCGACGTCGC
CCGCTCGCTGGCCACCGGCCGCGCCGGGCTGCACCACCGCGCGGTACTCGCCGCCGACGGCCGCGACGCGC
TGCTGCGCGGCCTGGAGGCACTGGCCGCCGGCCACACCGCCCCCGGCCTCGCCGAGGGCACCCTCACCGAG
GGCGGGACGGCGTTCCTGTTCACAGGTCAGGGCAGTCAGCGGCTCGGTATGGGGCGTGAGTTGTACGCCGC
GTTCCCGGTGTTCGCGGAGGCGTTCGACGCGGTCTGCGACGCATTGGACCGGCACCTGGAGCGTCCGCTGAA
GACCGTGGTCTTCGGTGACGATGCCGAGCTGCTGAACGAGACCCGGTACACGCAGCCCGCGCTGTTCGCGGT
CGAGGTGGCGCTGTTCCGCCTCGTCGAGGCGTGGGGCGTCAAGGCCGATGTGCTGTCCGGCCACTCGATCGG
CGAGCTGGCCGCCGCCCACGTCGCGGGTGTGCTGTCGCTGGCGGACGCGGCGAAGCTGGTGGCCGCGCGCG
GTCGCCTCATGCAGGAACTCCCCGCCGGTGGCGCGATGATCGCGGTCGAGGCGTCGGAGGACGAGATTCTT
CCGCTGCTCACCGAGCGCGTGAGCATCGCCGCCCTCAACGGCCCGCGGTCGGTCGTGATCGCGGGTGACGA
GGACGCGGCGCTTGCGATCGCGGCCGGTTTTGAGGCGCAGGGTCGTAAGACCAAGCGCCTCACCGTCAGCC
ACGCTTTCCACTCGCCGCGCATGGACGGCATGTTGGAGGAGTTCCGCGCGGTGGCCGAGGGGCTGTCGTACG
AGGCTCCGCGCATCGGCATCGTCTCCGGTCTGACGGGTGCGCTGGTCTCCGCCGAGGAGATCACCAGCCCCG
GCTTCTGGGTCCGGCACGTCCGTGAGGCCGTCCGCTTCCTGGACGCGGTGCGCACCTTGGAGGCGCAGGGCG
TCACCACCTTCGTCGAGCTGGGCCCGGACGGGGTGCTCTCCGCGATGGCGCAGGAGTGCGTCACCGGCGAG
GGTGCGGCCTTCGTCCCCGCGCTGCGCAAGGACCGTGGCGAGGCCGGGTCGTTGATGGCGGCCGTGGCCCG
GGCGCACGTCCGCGGTGTGACGGTGGACTGGGCGGCGTTCTTCGCCGGCACGGGAGCCGCACGGGTCGACC
TGCCGACGTACGCCTTCCAGCGCCGCCGCTACTGGCCGGACGCGCCGGTGCGGGCCCTCGCGGCCCCGGCCG
GTGTCGACGGCTGGCGCTACCAGGTGTCCTGGAAGCCGCTGTCCCCGAGCACGGCGTCCCGTCCCACCGGCG
TCTGGCTCGTCGCCGCGCCCGAGGGTGAGGCGCAGTGGTCCGCCGGAGTCATCCGTACGCTCACCGAGCGC
GGCGCCGAGGCGCGGCTCGTCGAACTGGGCGCCGCCGACGGCCGCTCCGGGTACGCCGAGCGGCTCCGCGA
GGCGGCCGTCGGCACCGAGGTGTCCGGTGTGCTCTCGCTGCTCGCGCTCACCGAGGACGGCGGACTGCCGG
CCACGGCCGCGCTGACGCAGGCGCTGGGCGACGCCGCCGTGGACGCCCCGCTGTGGGTGGCCACCCGCGGC
GCGGTGTCGACCGGCCGCACCGACGCACCCGCGGACCCGGCCCGGGCGCAGGTCTGGGGCCTGGGCCGGAT
CGCGGCCCTGGAGCACCCGGAGCGCTGGGGCGGCCTGGTCGACCTGCCGGAGACGGCGGACGACCGCGCGC
TGACCCGGCTGGCCACGGTGCTGGCCGGTGCCGGTGACGAGGACCAGATCGCGATCCGCTCCGCCGGAGTC
CTCGGCCGTCGGCTCGTACGGGCCGCCGCCACGCCGGTCGCCGAGGCCGACGCATGGCGGCCGCGCGGTTC
CGTGCTGGTCACCGGCGGCACGGGCGCGCTGGGCGCCCAGGTCGCCCGCTGGCTGGTGGACAACGGCGCCG
AGCACCTGGTGCTGACCAGCCGCCGCGGCCCGGACGCGCCGGGCGCGGCCGAGCTGCGCGACGAGCTCGCG
GCCTCCGGGGCCCGGGTCACCGTCGCGGCCTGCGACGTGGCCGACCGGGAGGCCCTGGCCGCCCTGATCGC
CTCGCTGCCCGCGGAACTCCCGCTCACCGCCGTGGTGCACGCCGCCGGTGTGCTGGACGACGGCGTCCTGGA
CGCGCTCACTCCCGAGCGCTTCGCCACCGTCCTGCGCGCCAAGGCCGGGGCCGCGGCCAACCTGGACGAAC
TCACGCGCGAGCTGGACCTGTCCGCGTTCGTCCTCTTCTCCTCGATTTCCGGCACGCTCGGTGCCGCGGGTCA
GGCCAACTACGGCGCCGCCAACGCCTACCTGGACGCGCTGGCCGAG 

donor_PKSv3 
(496 bp) 

GCGCTGCGCGCCCAGGCGGCCAACGGAGCGCTGCCCGTTCTGCTCAGCGGACTCGTTCGGGTGCCCGCGCG
GCGTGCCGCCGAGGGTGCGACGGCGTCCGGCGCCCTCGCACGGCGACTGATCGGGCTGGCGACCGGGGCCG
AGCGGGAGGCCGTACTCCTGGAACTGGTCCGCACCCAGGCCGCGGTAGTCCTCGGCTTCGCGGACGCCGAC
GCCATCGGGGTCGGCCGCGGCTTCCTGGAGATGGGCTTCGACTCGCTCACCGCCGTCGAGCTGCGCAACCGG
CTCAACGCGGCCAGCGGCCTGCGGCTGTCCCCGACGCTGCTCTTCGACCACGGCACGCCCGCGCTCGTCGCC
GGGCACATGCTGACGCAGCTGGTGGACGCGGTGGCCGGTTCTGCCGTACGGGACGAGCCGGCCGGTGGCGA
ACAGCAGACGGGCGTCTTCGGCGCGATGATGCGGGAGGCCGGGGAGACGGGCAGGCAGGAGGAGTTCA 

donor_PKSv3_medTE 
(493 bp) 

GCGCTGCGCGCCCAGGCGGCCAACGGAGCGCTGCCCGTTCTGCTCAGCGGACTCGTTCGGGTGCCCGCGCG
GCGTGCCGCCGAGGGTGCGACGGCGTCCGGCGCCCTCGCACGGCGACTGATCGGGCTGGGGGAGGCCGAGC
AGCTCGGCATGCTGCTGGAGCTGGTGCGTACGCAGGTGGCCACCGTGCTCGGATACGCGGGCGCGGCGTCG
GTCGAGGCCGAGCGTTCCTTCCGCGAGCTGGGCTTTGATTCGCTGACGGCGGTGGAGCTGCGGAATCTGTTG
GGTGGGGTGACGGAGCTGCGGTTGCCGGCGACGTTGGTCTTCGACTATCCGACGCCGGTGGTGCTTGCGGAG
TTCTTGCTGACGCAGCTGGTGGACGCGGTGGCCGGTTCTGCCGTACGGGACGAGCCGGCCGGTGGCGAACA
GCAGACGGGCGTCTTCGGCGCGATGATGCGGGAGGCCGGGGAGACGGGCAGGCAGGAGGAGTTCA 

donor_PKSv3_pikTE 
(1,367 bp) 

GGCGGCCAACGGAGCGCTGCCCGTTCTGCTCAGCGGACTCGTTCGGGTGCCCGCGCGGCGTGCCGCCGAGG
GTGCGACGGCGTCCGGCGCCCTCGCACGGCGACTGATCGGGCTGGGGGAGGCCGAGCAGCTCGGCATGCTG
CTGGAGCTGGTGCGTACGCAGGTGGCCACCGTGCTCGGATACGCGGGCGCGGCGTCGGTCGAGGCCGAGCG
TTCCTTCCGCGAGCTGGGCTTTGATTCGCTGACGGCGGTGGAGCTGCGGAATCTGTTGGGTGGGGTGACGGA
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GCTGCGGTTGCCGGCGACGTTGGTCTTCGACTATCCGACGCCGGTGGTGCTTGCGGAGTTCTTGCGTGCCGA
GCTGGCCGAGCGGAACTGGACCGTCGCCGAACCGTCCGATCACGGGCAGGCGGAGGAGGAGAAGGCCGCC
GCTCCGGCGGGGGCCCGCTCCGAGGCCGACACCGGCGCCGGGATGCTCCGCGCCCTGTTCCGGCAGGCCGT
GGAGGACGACCGGTACGGCGAGTTCCTCGACGTCCTCGCCGAAGCCTCCGCGTTCCGCCCGCAGTTCGCCTC
GCCCGAGACCTGCTCTGAGCGGCTCGACCCGGTGCTGCTCGCCGGCGGTCCGACGGACCGGGCGGAAGGCC
GTGCCGTCCTCGTCGGCTGCACCGGCACCGCGGCGAACGGCGGCCCGCACGAGTTCCTGCGGCTCAGCACCT
CCTTCCAGGAGGAGCGGGACTTCCTCGCCGTACCTCTCCCCGGCTACGGCACGGGTACGGGCACCGGCACCG
CCCTCCTCCCGGCCGATCTCGACACCGCGCTCGACGCCCAGGCCCGGGCGGTCCTCCGGGCCGCCGGGGACG
CCCCGGTCGTCCTGCTCGGGCACTCCGGCGGCGCTCTGCTCGCGCACGAGCTGGCCTTCCGCCTGGAGCGGG
CGCACGGCGCGCCGCCGGCCGGGATCGTCCTGGTCGACCCCTATCCGCCGGGCCATCAGGAGCCCATCGAG
GTGTGGAGCAGGCAGCTCGGCGAGGGCCTGTTCGCGGGCGAGCTGGAGCCGATGTCCGATGCGCGGCTGCT
GGCCATGGGCCGGTACGCGCGGTTCCTCGCCGGCCCGCGGCCGGGCCGCAGCAGCGCGCCCGTGCTTCTGGT
CCGTGCCTCCGAACCGCTGGGCGACTGGCAGGAGGAGCGGGGCGACTGGCGTGCCCACTGGGACCTTCCGC
ACACCGTCGCGGACGTGCCCGGCGACCACTTCACGATGATGCGGGACCACGCGCCGGCCATCGCCGAGGCC
GTCCTCTCCTGGCTCGACGGCATCGAGGGGGCGGGCAAGTGACACGATGATGGAGCAGCACGCCGGGACGA
CGGCGCAGGCG 

donor_PKSv4 
(3,436 bp) 

CCTCGATTTCCGGCACGCTCGGTGCCGCGGGTCAGGCCAACTACGGCGCCGCCAACGCCTACCTGGACGCGC
TGGCCGAGCGCCGGCGGGCCGAGGGCCTGCCCGCGACCTCGATCGCGTGGGGCCCGTGGGCCGAGGGCGGC
ATGGCCGCCGACGCGGCCCTGGAGCAGCGCATGCGCCGCGCCGGGCTGCCGCCGATGGACGCCTCTCTCGC
GATCAGCGCCCTCCAGCAGGCCCTGGACCTGGACGACGCCGTGCTGGCCGTCGCCGATGTGGACTGGGAGC
GGTTCGGCCCCGGCTTCGCCGCCGTACGGCCCAGCCCGCTGCTGTCCGACCTGGCCGAGACGCGCCGGTCGG
CGAACCTTGCCACCACCGCCGTCGACCGGGTGGGCAAGGCCGCCGAGCCGGCCTCCTCGCTCGGCCGGCAG
CTGCTCGGACTCGGCGAGTCCGAGCGCGGCACCTTCCTGCTGGACCTCGTCCGCGGCCACGTCGCCGAGGTG
CTCGGCCACGCCCACGTCGACGACGTCGCGGCCGACCGCGCGTTCCGCGAGATCGGCTTCGACTCGCTGACC
GCCGTCGAGCTGCGCAACGGTCTCAACGCCGTCACCGGCCTGCGGCTGCCCGCCACCCTCATCTACGACTAC
CCGACGCCGAACGCCCTCGCCGACCATCTCCTCGCCGAACTCCTCGGCGAGCAGGCCGCGATCACCGGTCCG
GTGATGACGGCCGTGGCCGACGACCCGATCGCGATCGTCGCGATGAGCTGCCGCTTCCCCGGCGGCGTGCA
CACCCCCGAGCAGCTGTGGCAGCTGCTCTCCTCCGGTACGGACGTCATCTCGGGCATGCCCACCGACCGCGG
CTGGGACCTGGAGGCGCTCTACAACCCGGACCCGGACGCCGAGGGCACCTCGTACGCCCGTGAGGGCGGCT
TCCTGCACGACGTCGCCGACTTCGACCCGACGTTCTTCGGGATCTCGCCGCGCGAGGCGCTCGCCATGGACC
CGCAGCAGCGCCTGCTGCTGGAGACCTCGTGGGAGGCGTTCGAGCGGGCCGGGATCGACCCGGCGACGCTG
CGCGGCAGCCACGCCGGCGTGTTCGTCGGCACCAACGGGCAGGACTACCTGTCGCTGCTGCTCGGCGGCTCC
GAGGGCCTCGAAGGCCACATGGGCACGGGCAACGCGGCCAGCGTGATCTCCGGCCGACTGGCGTACGTCTT
CGGCCTGGAGGGCCCGGCCGTCACCATCGACACGGCCTGCTCCTCCTCTCTGGTCGCCCTGCACTCCGCCAT
CCAGGCGCTGCGCAACGGCGAGTGCTCGCTGGCCCTGGCCGGCGGTGTCACCGTCATGTCCACCCCGGGCGT
CTTCATCGACTTCAGCCGCCAGCGCGGTCTCGCCACGGACGGTCGCATCAAGGCGTTCGCGGCCGGTGCCGA
CGGCACCGGCTGGGGCGAGGGCGTCGGCATGCTGCTCGTCGAGCGGCTCTCCGACGCGCGCAAGAACGGCC
ACCCCGTCCTCGCCGTCGTGCGCGGCTCGGCGGTCAACCAGGACGGTGCGAGCAACGGCCTGACGGCGCCC
AACGGCCCGTCCCAGCAGCGCGTCATCCGCCAGGCACTGGCGGCGGCCGGACTGTCGGCCACCGAGGTCGA
CGCGGTCGAGGCGCACGGCACCGGCACGAGGCTCGGCGACCCGATCGAGGCGCAGGCCCTGCTCGCCACGT
ACGGCCAGGACCGCCCCGCCGACCGGCCGCTGTACCTCGGCTCCATCAAGTCCAACATCGGTCACACGCAG
GCCGCCGCGGGCGTCGCGGGCATCATCAAGATGGTGCTCGCGATGCGGCACGGCGTGCTGCCGCAGACCCT
GCACATCGACGAGCCCACCCCGCACGTCGACTGGGCGGCCGGTGACATCGCCCTGCTGACCGAGTCGGTGG
CCTGGCCGGAGACCGACCGTCCGCGCCGCGCGGGCATCTCCTCCTTCGGCTTCAGCGGCACCAACGCGCACG
CCATCGTGGAGCAGGCGCCGGCCGAGGAGGCCGTCGAGAACGCGGCCGAGCCGGGCGCGGTCCCGCCGGT
GCTGCCGGTGGTCCTGTCCGCCCGCACCGGCGAGGGCCTGCGCGCCCAGGCCGAGCGCCTGCGGACGCACC
TGACCGAGCAGCCGGAGACGGCACTCACCGACCTCGGCCACTCCCTGGCCGCACACCGCACCCTCCTCGAG
GAGCGCGCGGCGCTGGTCGTCGCCGACCGGGACGCCCTGCTGGCGGGCCTGGAGGCCCTGGCACGCGGCGA
GTCGGCCGCGGGCCTGGTGACGGGCTCCGCGATCGGCGGCAAGACCGCGTTCCTGTTCACGGGCCAGGGCA
GTCAGCGGCTGGGCATGGGGCGTGAGCTGTACGCCGCGTTCCCGGTGTTCGCGGAGGCGTTCGACGCGGTCT
GCGACGAGCTGGACCGGCACCTGGAGCGTCCGCTGAAGACCGTGGTCTTCGGTGAGGGCGCCGAACTTCTG
GACCGGACCGGCTGGACTCAGCCCGCGCTGTTCGCGGTCGAGGTGGCGCTGTTCCGTCTCGTCGAGGCGTGG
GGCGTCAAGGCCGATGTGCTGTCCGGTCATTCGATCGGTGAGCTGGCTGCTGCGCATGTTGCGGGTGTGCTG
TCCCTTGCCGATGCTTCCAAGCTGGTGGCCGCTCGTGGCCGTCTGATGCAGGAGCTGCCTGCCGGTGGCGCG
ATGATCGCGGTGCAGGCGTCGGAGGATGAGGTTCTTCCGCTGCTGACGGAGGGTGTCAGCATTGCCGCTCTC
AACGGCCCTTCTTCCGTGGTGATTGCGGGTGACGAGGGCGCGGCGCTTGAGATCGCGGCCGGTTTCGAGGCG
CAGGGTCGTAAGACCAAGCGCCTGACCGTCAGCCACGCGTTCCACTCGCCGCGTATGGATGGCATGTTGGA
GGACTTCCGTGCGGTGGCCGAGGGGCTGTCGTACGAGGCTCCGCGTATCCCGATCGTCTCCAACCTGACGGG
CGCGCTGGTCTCCGTCGAGGAGATCACCGACCCCGGTTTCTGGGTCCGCCACGTCCGCGAGGCGGTCCGATT
CCTCGACGGCGTGCGGACGTTGGAGGCGCAGGGCGTCACCACCTTCGTCGAGCTGGGCCCGGACGGGGTGC
TCTCCGCGATGGCGCAGGAGTGCGTCACCGGTGAGGGCGCGGCCTTCGTGCCGGTGCTGCGCAAGGACCGT
GCCGAGGCCGAGGCACTCACCGCGGCCGTGGCGCGGGCGCACGTCTGCGGTGCGAAGGTGGACTGGGCTGC
GTACTACGCGGGCACCGGTGCCGCGCGGATCGAGCTGCCGACGTACGCCTTCGAGCGCCGGCGCTACTGGG
TCGAGTCCCCCGAGGGGCCTGCCCAGGGCGGCGCGCCGACTTCGGACGCGGTGGACGCGCGGTTCTGGGAG
GCCGTCGA 

donor_PKSv4_XU 
(3,433 bp) 

CCTCGATTTCCGGCACGCTCGGTGCCGCGGGTCAGGCCAACTACGGCGCCGCCAACGCCTACCTGGACGCGC
TGGCCGAGCGCCGGCGGGCCGAGGGCCTGCCCGCGACCTCGATCGCGTGGGGCCCGTGGGCCGAGGGCGGC
ATGGCCGCCGACGCGGCCCTGGAGCAGCGCATGCGCCGCGCCGGGCTGCCGCCGATGGACGCCTCTCTCGC
GATCAGCGCCCTCCAGCAGGCCCTGGACCTGGACGACGCCGTGCTGGCCGTCGCCGATGTGGACTGGGAGC
GGTTCGGCCCCGGCTTCGCCGCCGTACGGCCCAGCCCGCTGCTGTCCGACCTGGCCGAGACGCGCCGGTCGG
CGAACCTTGCCACCACCGCCGTCGACCGGGTGGGCAAGGCCGCCGAGCCGGCCTCCTCGCTCGGCCGGCAG
CTGCTCGGACTCGGCGAGTCCGAGCGCGGCACCTTCCTGCTGGACCTCGTCCGCGGCCACGTCGCCGAGGTG
CTCGGCCACGCCCACGTCGACGACGTCGCGGCCGACCGCGCGTTCCGCGAGATCGGCTTCGACTCGCTGACC
GCCGTCGAGCTGCGCAACGGTCTCAACGCCGTCACCGGCCTGCGGCTGCCCGCCACCCTCATCTACGACTAC
CCGACGCCGAACGCCCTCGCCGACCATCTCCTCGCCGAACTCCTCGGCGAGCAGGCCGCGATCACCGGTCCG
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GTGATGACGGCCGTGGCCGACGACCCGATCGCGATCGTCGCGATGAGCTGCCGCTTCCCCGGCGGCGTGCA
CACCCCCGAGCAGCTGTGGCAGCTGCTCTCCTCCGGTACGGACGTCATCTCGGGCATGCCCACCGACCGCGG
CTGGGACCTGGAGGCGCTCTACAACCCGGACCCGGACGCCGAGGGCACCTCGTACGCCCGTGAGGGCGGCT
TCCTGCACGACGTCGCCGACTTCGACCCGACGTTCTTCGGGATCTCGCCGCGCGAGGCGCTCGCCATGGACC
CGCAGCAGCGCCTGCTGCTGGAGACCTCGTGGGAGGCGTTCGAGCGGGCCGGGATCGACCCGGCGACGCTG
CGCGGCAGCCACGCCGGCGTGTTCGTCGGCACCAACGGGCAGGACTACCTGTCGCTGCTGCTCGGCGGCTCC
GAGGGCCTCGAAGGCCACATGGGCACGGGCAACGCGGCCAGCGTGATCTCCGGCCGACTGGCGTACGTCTT
CGGCCTGGAGGGCCCGGCCGTCACCATCGACACGGCCTGCTCCTCCTCTCTGGTCGCCCTGCACTCCGCCAT
CCAGGCGCTGCGCAACGGCGAGTGCTCGCTGGCCCTGGCCGGCGGTGTCACCGTCATGTCCACCCCGGGCGT
CTTCATCGACTTCAGCCGCCAGCGCGGTCTCGCCACGGACGGTCGCATCAAGGCGTTCGCGGCCGGTGCCGA
CGGCACCGGCTGGGGCGAGGGCGTCGGCATGCTGCTCGTCGAGCGGCTCTCCGACGCGCGCAAGAACGGCC
ACCCCGTCCTCGCCGTCGTGCGCGGCTCGGCGGTCAACCAGGACGGTGCGAGCAACGGCCTGACGGCGCCC
AACGGCCCGTCCCAGCAGCGCGTCATCCGCCAGGCACTGGCGGCGGCCGGACTGTCGGCCACCGAGGTCGA
CGCGGTCGAGGCGCACGGCACCGGCACGAGGCTCGGCGACCCGATCGAGGCGCAGGCCCTGCTCGCCACGT
ACGGCCAGGACCGCCCCGCCGACCGGCCGCTGTACCTCGGCTCCATCAAGTCCAACATCGGTCACACGCAG
GCCGCCGCGGGCGTCGCGGGCATCATCAAGATGGTGCTCGCGATGCGGCACGGCGTGCTGCCGCAGACCCT
GCACATCGACGAGCCCACCCCGCACGTCGACTGGGCGGCCGGTGACATCGCCCTGCTGACCGAGTCGGTGG
CCTGGCCGGAGACCGACCGTCCGCGCCGCGCGGGCATCTCCTCCTTCGGCTTCAGCGGCACCAACGCGCACG
CCATCGTGGAGCAGGCGCCGGCCGAGGAGCCCGCCCGGCCCGCCGCCCCGGCGGCGGAGCTCCCGGCGGTC
CCGTGGGTGCTGTCGGGCAAGTCCGAGGCCGCGCTGCGCGGCCAGGCCGAGCGGCTCCTCGCCCACCTCGC
CGCGCACACCGAGACGGCCGCCACCGACGTGGCCTACTCGCTGGCGACCGGCCGGGCGGCACTGGAGCGGC
GCGCGGCGGTCGTCGCCGACGACCTCGCCGGCCTCCGCGCCGGACTGGGCGCCCTGGCGCGCGGCACCACC
GCCGCGGGCCTGATCACAGGAACCGCCACCGAGAGCGGGACGGCGTTCCTGTTCACGGGCCAGGGCAGCCA
GCGACTCGGCATGGGCCGCGAACTGTACGCCGCGTACCCGGCGTTCGCGGAGGCGCTGGACGCGGTCTGCG
ACGAGCTGGACCGGCACCTGGAACAGCCGCTGAAGACCGTGGTCTTCGGTGACGACGCCGAGCTACTGAAC
CAGACCCGGTACACCCAGCCCGCGCTGTTCGCCATCGAGGTGGCGCTGTTCCGTCTCGTCGAGGCGTGGGGT
GCCAGGGCCGACGTGCTGGCCGGTCACTCGATCGGTGAGCTGGCCGCCGCGCATGTGGCTGGGGTGCTGTCC
CTTGCTGATGCTTCCAAGCTGGTGGCCGCGCGCGGTCGCCTGATGCAGGAGCTTCCGGCCGGTGGCGCGATG
ATCGCGGTGCAGGCTTCCGAGGACGAGGTGCTGCCGCTGCTGACGGAGGGTGTCAGCATCGCCGCTCTCAA
CGGCCCTGCTTCCGTGGTGGTCGCGGGTGACGAGGACGCGGCGCTCGCGATTGCGGCCGGTTTCGAGGCGC
AGGGTCGTAAGACCAAGCGCCTCACCGTCAGCCACGCCTTCCACTCGCCGCGCATGGACGGCATGTTGGAG
GCGTTCCGCACGGTCGCCGAGGGCCTGTCGTACGAGGCCCCGCGCATCCCGGTCGTCTCCGGTCTGACGGGC
GCGCCGGTCTCCGCCGAGGAGATCACGAGCCCGGAGTTCTGGGTCCGGCACGTCCGCGAGGCGGTCCGCTT
CCTGGATGTGGTGCGGACCCTGGAGGCTCAGGGCGTCTCGACCTTCGTGGAGTTGGGCCCCGACGGCGTGCT
GACCGCGATGGCGCAGGAGTGCTTCACCGGCGAGGGCGCGGCGTTCGTCCCCGCGCTGCGCAAGGGGCGTG
CCGAGGCCGAGTCGGTGACCGGTGCGCTGGCCGCGCTGCACGTCCGGGGTGTCGCCCTGGACTGGACGGCG
TTCTTCGCCGGGACGGAGGCCACGCGGGTCGACCTGCCGACGTACGCCTTCGAGCGCCGGCGCTACTGGGTC
GAGTCCCCCGAGGGGCCTGCCCAGGGCGGCGCGCCGACTTCGGACGCGGTGGACGCGCGGTTCTGGGAGGC
CGTCGA 

donor_PKSv4(KAL) 
(3,433 bp) 

CCTCGATTTCCGGCACGCTCGGTGCCGCGGGTCAGGCCAACTACGGCGCCGCCAACGCCTACCTGGACGCGC
TGGCCGAGCGCCGGCGGGCCGAGGGCCTGCCCGCGACCTCGATCGCGTGGGGCCCGTGGGCCGAGGGCGGC
ATGGCCGCCGACGCGGCCCTGGAGCAGCGCATGCGCCGCGCCGGGCTGCCGCCGATGGACGCCTCTCTCGC
GATCAGCGCCCTCCAGCAGGCCCTGGACCTGGACGACGCCGTGCTGGCCGTCGCCGATGTGGACTGGGAGC
GGTTCGGCCCCGGCTTCGCCGCCGTACGGCCCAGCCCGCTGCTGTCCGACCTGGCCGAGACGCGCCGGTCGG
CGAACCTTGCCACCACCGCCGTCGACCGGGTGGGCAAGGCCGCCGAGCCGGCCTCCTCGCTCGGCCGGCAG
CTGCTCGGACTCGGCGAGTCCGAGCGCGGCACCTTCCTGCTGGACCTCGTCCGCGGCCACGTCGCCGAGGTG
CTCGGCCACGCCCACGTCGACGACGTCGCGGCCGACCGCGCGTTCCGCGAGATCGGCTTCGACTCGCTGACC
GCCGTCGAGCTGCGCAACGGTCTCAACGCCGTCACCGGCCTGCGGCTGCCCGCCACCCTCATCTACGACTAC
CCGACGCCGAACGCCCTCGCCGACCATCTCCTCGCCGAACTCCTCGGCGAGCAGGCCGCGATCACCGGTCCG
GTGATGACGGCCGTGGCCGACGACCCGATCGCGATCGTCGCGATGAGCTGCCGCTTCCCCGGCGGCGTGCA
CACCCCCGAGCAGCTGTGGCAGCTGCTCTCCTCCGGTACGGACGTCATCTCGGGCATGCCCACCGACCGCGG
CTGGGACCTGGAGGCGCTCTACAACCCGGACCCGGACGCCGAGGGCACCTCGTACGCCCGTGAGGGCGGCT
TCCTGCACGACGTCGCCGACTTCGACCCGACGTTCTTCGGGATCTCGCCGCGCGAGGCGCTCGCCATGGACC
CGCAGCAGCGCCTGCTGCTGGAGACCTCGTGGGAGGCGTTCGAGCGGGCCGGGATCGACCCGGCGACGCTG
CGCGGCAGCCACGCCGGCGTGTTCGTCGGCACCAACGGGCAGGACTACCTGTCGCTGCTGCTCGGCGGCTCC
GAGGGCCTCGAAGGCCACATGGGCACGGGCAACGCGGCCAGCGTGATCTCCGGCCGACTGGCGTACGTCTT
CGGCCTGGAGGGCCCGGCCGTCACCATCGACACGGCCTGCTCCTCCTCTCTGGTCGCCCTGCACTCCGCCAT
CCAGGCGCTGCGCAACGGCGAGTGCTCGCTGGCCCTGGCCGGCGGTGTCACCGTCATGTCCACCCCGGGCGT
CTTCATCGACTTCAGCCGCCAGCGCGGTCTCGCCACGGACGGTCGCATCAAGGCGTTCGCGGCCGGTGCCGA
CGGCACCGGCTGGGGCGAGGGCGTCGGCATGCTGCTCGTCGAGCGGCTCTCCGACGCGCGCAAGAACGGCC
ACCCCGTCCTCGCCGTCGTGCGCGGCTCGGCGGTCAACCAGGACGGTGCGAGCAACGGCCTGACGGCGCCC
AACGGCCCGTCCCAGCAGCGCGTCATCCGCCAGGCACTGGCGGCGGCCGGACTGTCGGCCACCGAGGTCGA
CGCGGTCGAGGCGCACGGCACCGGCACGAGGCTCGGCGACCCGATCGAGGCGCAGGCCCTGCTCGCCACGT
ACGGCCAGGACCGCCCCGCCGACCGGCCGCTGTACCTCGGCTCCATCAAGTCCAACATCGGTCACACGCAG
GCCGCCGCGGGCGTCGCGGGCATCATCAAGATGGTGCTCGCGATGCGGCACGGCGTGCTGCCGCAGACCCT
GCACATCGACGAGCCCACCCCGCACGTCGACTGGGCGGCCGGTGACATCGCCCTGCTGACCGAGTCGGTGG
CCTGGCCGGAGACCGACCGTCCGCGCCGCGCGGGCATCTCCTCCTTCGGCTTCAGCGGCACCAACGCGCACA
CCATCCTGGAGCAGGCGCCCGAGCAGGCTCCCGCCCGGCCCGCCGCCCCGGCGGCGGAGCTCCCGGCGGTC
CCGTGGGTGCTGTCGGGCAAGTCCGAGGCCGCGCTGCGCGGCCAGGCCGAGCGGCTCCTCGCCCACCTCGC
CGCGCACACCGAGACGGCCGCCACCGACGTGGCCTACTCGCTGGCGACCGGCCGGGCGGCACTGGAGCGGC
GCGCGGCGGTCGTCGCCGACGACCTCGCCGGCCTCCGCGCCGGACTGGGCGCCCTGGCGCGCGGCACCACC
GCCGCGGGCCTGATCACAGGAACCGCCACCGAGAGCGGGACGGCGTTCCTGTTCACGGGCCAGGGCAGCCA
GCGACTCGGCATGGGCCGCGAACTGTACGCCGCGTACCCGGCGTTCGCGGAGGCGCTGGACGCGGTCTGCG
ACGAGCTGGACCGGCACCTGGAACAGCCGCTGAAGACCGTGGTCTTCGGTGACGACGCCGAGCTACTGAAC
CAGACCCGGTACACCCAGCCCGCGCTGTTCGCCATCGAGGTGGCGCTGTTCCGTCTCGTCGAGGCGTGGGGT
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GCCAGGGCCGACGTGCTGGCCGGTCACTCGATCGGTGAGCTGGCCGCCGCGCATGTGGCTGGGGTGCTGTCC
CTTGCTGATGCTTCCAAGCTGGTGGCCGCGCGCGGTCGCCTGATGCAGGAGCTTCCGGCCGGTGGCGCGATG
ATCGCGGTGCAGGCTTCCGAGGACGAGGTGCTGCCGCTGCTGACGGAGGGTGTCAGCATCGCCGCTCTCAA
CGGCCCTGCTTCCGTGGTGGTCGCGGGTGACGAGGACGCGGCGCTCGCGATTGCGGCCGGTTTCGAGGCGC
AGGGTCGTAAGACCAAGCGCCTCACCGTCAGCCACGCCTTCCACTCGCCGCGCATGGACGGCATGTTGGAG
GCGTTCCGCACGGTCGCCGAGGGCCTGTCGTACGAGGCCCCGCGCATCCCGGTCGTCTCCGGTCTGACGGGC
GCGCCGGTCTCCGCCGAGGAGATCACGAGCCCGGAGTTCTGGGTCCGGCACGTCCGCGAGGCGGTCCGCTT
CCTGGATGTGGTGCGGACCCTGGAGGCTCAGGGCGTCTCGACCTTCGTGGAGTTGGGCCCCGACGGCGTGCT
GACCGCGATGGCGCAGGAGTGCTTCACCGGCGAGGGCGCGGCGTTCGTCCCCGCGCTGCGCAAGGGGCGTG
CCGAGGCCGAGTCGGTGACCGGTGCGCTGGCCGCGCTGCACGTCCGGGGTGTCGCCCTGGACTGGACGGCG
TTCTTCGCCGGGACGGAGGCCACGCGGGTCGACCTGCCGACGTACGCCTTCGAGCGCCGGCGCTACTGGGTC
GAGTCCCCCGAGGGGCCTGCCCAGGGCGGCGCGCCGACTTCGGACGCGGTGGACGCGCGGTTCTGGGAGGC
CGTCGA 

donor_PKSv5 
(5,809 bp) 

GGCGCAGGACTGCGTCACCGGCGCCGAGGCTGCGTTTGTGCCTGGGCTGCGTAAGGGCCGTCCGGAGGCGG
AGGCGCTGGTCCAGGCGGTCGCCCGACTGCACGTGCGTGGAGTGACGCCGGACTGGGCCGCGTACTACGCA
GGCACCGGCGCCCGCCGGGTCGAACTGCCCACCTATCCCTTCCAGGGGCAGCGCTACTGGCCCGCCGCCACC
CCGGCGGCCGGGGACCCCGAGTCGATCGGGCTGGGCGGAACGGACCACCCGCTGCTGGGCGCGGCGGTGCC
GCTGGCCGACGCCGACGGCTTCCTGTTCACCGCGCTGCTGGCCACTCGTACGCATCCGTGGCTGGCCGATCA
CGCCGTCATGGACACCGTGCTGCTGCCGGGCACGGCCTTCGTCGAGCTGGCGCTGCACGCCGGTGCCCAGGT
CGGCTGCGAGCGGCTGGACGAGCTGACGCTGGAGGCGCCGCTGGTCCTGCCGGAGCGGGTCGCGGTACAGC
TGCAGCTCGTCGTGGGCGGGCCGGACGAGTCCGGTCGCCGCTCGTTCAGCCTGCACTCGCGCCGGCAGGAC
GCGCTCCCGACCGAGCCGTGGACGCGGCACGCCACCGGTGTGCTGGCGGCCGCCGCCGAGAGCACGCCCGG
CGACCTCACCGTATGGCCGCCGCAGGGTGCTTCCGCGATCCCCGTCGACGGTCTCTACGAGGAGCTGGCCGG
GGCCGGTCTCGGATACGGGCCGGTGTTCCAGGGGCTCACGGGCGCCTGGCGGCTCGGCGCCGAGCTCTTCGC
CGAGGTCGTGCTGCCGACGGCCGAGGACATGCCGGGCGTACGGGGCGCGGAGGCGGACCGGTTCGGCCTGC
ACCCCGCATTGCTCGACGCCTGTCTGCACGTCATCGGGCTGGACAGCCCGGACCGGGAGGCCGCGCTGACC
GAGGGCGCGCTGCTGCCCTTCGCATGGAACGGCGTACAGCTGCTGGCCGCCGGTGCGGGCGCGCTCCGGGT
TCGGCTGACCGAGCAGTCGGAGAACTCCGTAGCGCTGCTGGTGGCCGACGGCACCGGGGCACCGGTCGCCA
CCGTCGAGTCGGTGGCGCTCCGCGCGGCCTCCGCCGAGCAGGTGCGCGCCGCCCGGAGCGGGCTGCACGAG
TCGCTGTTCCGGCTCCACTGGACGCCCGTACCGGTGCCCGCGGTGGACGCCGCGGCGGGCGACTGGGCCGTG
CTGGGCGCTGGCGCCGCCGAACTGGCCGAGCTCCAGGCCGCGTTCGGGGCCGGGATCCGGCTGGGCGCGTA
CGACGATCTGTCGGTGCTGGGCACGGCCCTCGACGCCGGTGCGCCCGTACCGCACACCGTGTTCGTCAGCGG
CGGCGAGGCCGCCGGGGCCGACGCCGCGTCCGCCGTGCACGCCACCACCCTGCGCACGCTCGATCTGGTGC
GGTCCTGGCTGGCCGACGAGCGGTTCGCCGAGTCGCGGCTGGTGCTGCTGACGCGCGAGGCGGTGGAGACG
GAGGCCGGAGCGGGCATCGCCGACCTGCCGATTGCCGCGGCGCGCGGTCTGTTCCGCTCCGCGCAGTCGGA
GAACCCCGGCCGGCTGACGCTGCTCGACGTGGACGGGCGGCCGGACTCTCTCCGCAAGGTGCTCGCCGCGC
TCGCCGTGGACGAGCCGGAGCTGGCGCTGCGCGACGGCGCGGCCCTGGCGCCGCGACTGGCCCGGGTGCCG
GTCGCGGACGACGGCGAAGACACCCGCGAGAAGCGGGAGTTCGCGCCCGAGGGCACCGTGCTGATCACCG
GCGCCGGCGGTCAGCTGGGCGGTCTCTTCGCCCGGCACCTGGTCGCCGAGCACGGCGTACGCCGACTGCTGC
TGGTGAGCCGCAGGGGCGGCGACGCCCCGGGCGCGGCGGAACTGGCCGCCGAGCTGGCCGAGTCGGGTGCC
GAGACGGTCTGGGCGGCGTGCGACGTGGCCGACCGGGACGCGCTGGCTTCCGTGATCTCGGCCATTCCGGC
CGAGCACCCGCTGACCGGCGTGGTGCACGCAGCCGGTGTGCTGGACGACGGCGTCATCGGCTCGCTGACGC
CGGAGCGTGTCGCACGCGTTCTGCGGCCCAAGGTCGACGCCGCGCTCAACCTCCACGAGCTGACCCGCGAC
CTGGACCTGGCCGCCTTCGTGCTGTTCTCCGGCGCGGCCGCCGCGTTCGGCGCTCCGGGACAGGCCAGCTAC
GCGGCCGCCAACTCCTTCCTGGAGGCCCTGGCCCAGCACCGGGCCGCCGAGGGTCTGCCGGCTACCGCGCTG
GCGTGGGGCCTGTGGGGCGGCGACGGCATGGCCGGGAACCTGGACCGGACGGACCTGCGGCGCATCGCCCG
CGGCGGCGTCGCCCCGCTGGCAGCGGAAGAGGGCCTCGCGCTCTTCGACGCCGCCCGCGCGGACGGCACGA
CCGTCCTGTTCCCGATGCGGCTCGACCACGAGGGGCTGCGCGCCGAGGCCAACGACACCGGGACCGTACCG
GCGCTGCTGCGCGGACTCGTGCGGGTGCCGGTACGGCGCGCGGCCGTCGCGGCCGCGGCCGCCGACGGCTC
CTCGCTGGCCCAGCGGCTGCGCGCGCTGCCGACGGCCGCCGAACAGGACGCCGCTCTGCTGGAGTTGGTCA
GCGGCCGGGTCGCGGCCGTGCTCGGCTACGCCGGTGCGGAGGCCGTCGAGGCCACGCGCGCCTTCAAGGAG
CTGGGCTTCGACTCGCTCACCGCCGTCGAGCTGCGCAACGACCTCAAGACCGTCACCGGGCTGCGCCTCCCG
GCCACCCTCGTCTTCGACTACCCGACGCCCGCCGCCCTGGCCGGCCACCTGCGGGACGAGCTGCTGGACACC
GCACCGGCCGCCGTCACCGCGCCGGCCGTCGCGTCCGCGGCGCTCGCACCGGTCGACGACGACCCGATCGC
GATCGTCGGCATGGGCTGCCGCTTCCCCGGCGGCGTGCAGTCGCCGGAGGACCTGTGGCGCCTCGTCGCCAC
CGGCGGCGACGGCATCTCCGGCTTCCCGGCCGACCGCGGCTGGGACCTGGACGGCCTCTACCACCCGGACC
CCGACCACGCGGGCACCAGCTACACCCGCGAGGGCGGCTTCCTGCACGACGTCGCCGACTTCGACGCGGCG
TTCTTCGGGATCTCGCCGCGCGAGGCTCTCGCCATGGACCCGCAGCAGCGCCTGCTGCTGGAGACGTCCTGG
GAAGCCTTCGAGCGCGCGGGCATCGACCCGGCCACCCTGCGCGGCAGCCGCACCGGCGTCTTCGCGGGCGT
CATGTACCACGACTACGTCACCGGCATGGACGGCATACCGGACGGCGTCGAGGGATACATCGGCACCGGCA
ACGCGGGCAGCATCGCCTCCGGCCGGGTCGCGTACACCTTCGGCCTGGAGGGCCCGGCCGTCACCATCGAC
ACGGCATGCTCGTCGTCGCTGGTCGCCCTGCACTGGGCGATCCAGGCGCTGCGCAACGGCGAGTGCTCGATG
GCGCTCGCCGGTGGTGTGGCCGTGATGGCGACCCCGGAGACCTTCATCGACTTCAGCCGCCAGCGCGGGTTG
TCGACCGACGGCCGCTGCAAGTCCTTCGCGGCCGCGGCGGACGGCACGGGCTGGTCCGAGGGCGCGGGCAT
GCTGCTCGTGGAGCGGCTCTCGGACGCGCGCAGGAACGGTCACCCGGTGCTTGCGGTCGTGCGTGGTTCCGC
GGTGAACCAGGACGGTGCGAGCAACGGTCTGACGGCGCCGAACGGCCCGTCGCAGCAGCGGGTGATCCGCC
AGGCGCTGGCCAGTGCCGGTCTGTCGGCGACCGAGGTGGACGTGGTCGAGGCGCACGGTACGGGTACGACG
CTGGGTGACCCGATCGAGGCGCAGGCCCTGCTGGCGACGTACGGCCGGGAGAAGTCCGCGGACCAGCCGCT
GTGGCTGGGTTCGATCAAGTCCAACATCGGCCACACCCAGGCCGCCGCCGGTGTCGCCGGCATCATCAAGAT
GGTCATGGCGATGCGCAACGGCGTGCTGCCGCGCACCCTGCACGTCGACGAGCCCTCATCGAAGATCGACT
GGGAGGCCGGCGCGGTCTCGCTGTTGACCGAGTCGGTGGAGTGGCCGGAGACCGGCCGTCCGCGTCGTGCG
GGTGTCTCGTCCTTCGGTATCAGCGGCACCAACGCGCACACGATCATCGAGCAGCCCCCGGTCGAGGCGTCG
GCCGGTGCCACGGTCGCGGTGTCGCTGCCGGTCGTGCCGTGGCCGCTCTCGGCCGTCGGCCAGGGCGCCCTG
CGCGACCAGGCCCGCCGGCTCCGCGACCACCTGCTGTCCGGCGGGGACTTCGACGCGGTCGGCATCGGCCG
CTCCCTGGCGACCGGCCGCGCGGCCTTCGAGGACCGCGCGGTGCTCGTCGCCCAGGACCGCGAGGGCTTCCT
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CCGGGGCCTGGCGGCCCTGGCCGCCGACGAGCCGGCCACGGGCGTGACGCGCGGCTCGGTGGCCGGTGGCA
GGACAGCGTTCCTGTTCACGGGTCAGGGCAGCCAGCGGCTGGGCATGGGGCGTGAGCTGTACGCCGCGTTC
CCGGTGTTCGCGGCGGCGCTGGACGCGGTGTGCGCGGAGCTGGACGCGCATCTCGAACTGCCGCTGAAGAG
CGTGCTGTTCGGTGATGACGCCTCGATGCTGGACCGTACGGCCTTCACTCAGCCCGCGTTGTTCGCGGTCGA
GGTGGCGCTGTTCCGTCTGGTCGAGTCGTGGGGTGTGAAGGCTGACTTCCTCTCCGGTCATTCGATCGGTGA
GCTGGCTGCTGCGCATGTGGCGGGGGTGCTGTCGCTGGCGGATGCCTGCACTTTGGTGGCGGCTCGTGGTCG
TCTGATGCAGGAGCTTCCGGCCGGTGGCGCGATGATCGCGGTGCAGGCGTCGGAGGACGAGGTTCTTCCGCT
GCTGACGGAGGGTGTCAGCATTGCCGCCCTCAACGGCCCTGCTTCTGTGGTGATTGCGGGCGACGAGGACGC
GGCGCTTGCGATTGCGGCCGTTTTCGAGGCGCAGGGTCGTAAGACCAAGCGCCTGACGGTCTCGCATGCCTT
CCACTCGCCGCGTATGGACGGGATGTTGGAGGAGTTCCGTGCGGTGGCCGAGGGGCTGTCGTACGAGGCCC
CGCGTATCCCGATCGTCTCCAACCTCACCGGTGCGCTGGTCTCCGCCGAGGAGATCACCAGCCCGGACTTCT
GGGTGCGGCACGTCCGCGAGGCGGTCCGCTTCCTCGACGGCATCCGCGCCCTTGAGGCCAAGGGCGTCACC
ACCTTCGTCGAGCTCGGCCCCGACGGTGTGTTGACGGCGATGGCGCAGGACTGCCTCACCGGCGAGGGCGC
GGCGCTCGTCGCCGCCCTGCGCAAGGGGCGGCCGGAGGCCGAGGCCGCGGTCGGCGCGCTTGCGCAGCTGT
TCGTGCGGGGCGGGGCCCCGGACTGGACGGCGTTCTTCGCCGGCACCGGCACGCAGCGGGTGGAGCTGCCG
ACGTACGCCTTCCAGCGCGAGCGCTTCTGGCTGGCGGAGGAAGCCGTCGAGTCGGCGTCCGGGGCCGCGCC
GCACGGCGCTGTCGACGAGCGTTTCTGGGACGTGGTGGAGCGCGGCGACCTGAGCGCGCTCGCCGCCGAAC
TCGACATCGACCCCGAGCTGTCACTGGCCGACGTACTGCCCGCGCTGTCCACGTGGCGGCGTCAGCAGCAGG
ACCGCGCGATGGCGGACGGCTGGCGCTACCGGGCCCGGTGGAAGCCGGTGACCGACCGGCTTTCCGGTGCG
CTTTCCGGTGTGTGGTTGGTCGTGGCCCCG 

donor_PKSv5_XU 
(8,775 bp) 

CTGCAGCAGGCTCTTGACCTCGACGAGACCGCACTGACGGTCGCGGACATCGACTGGGACCGCTTCTCCCGC
GCCCTCACCGCCGTCCGGCCCAGCCCGCTCATCGCGGACCTCGCCGAAGCCGGTGGAACCCCGGCCGGCTCC
ACGGCCGCCGCCCGTGTCGTCACCGACGCCGACGTGGCGTCCCCGCTGGGCGAGCGACTGAACGGGCTCAC
CCCGGCGGAGCAGGACCGGCTGCTGCTGGACCTGGTGCGCACGCACGTCGCCGAGGTGCTCGGGCACGGTG
GTGCCGACGCGGTCGAGGCCGGGCGTGCGTTCAAGGAGCTGGGCTTCGACTCGCTCGCCGCCGTCGAGCTG
CGCAACCGCCTCAACTCGGCGACAGGCCTGCGCCTTTCGTCGACGCTCGTCTACGACTACCCGACCTCCGCG
ACGCTCGCCGAGCATCTGCGCGCGGAGCTGCTCGGAGCGCAGTCCGACGCCGGTGCCGGCATCGAGGCCAC
GGCCGCTGCCGTGGCCGTCGACGACGATCCGATCGCGATTGTGGCGATGAGCTGCCGGTTCCCGGGTGGGGT
GCGTTCGCCCGAGGAGCTGTGGGCGTTGCTGACGGCGGGTCAGGATGCGGTCGCGGAGTTCCCGGCGGACC
GTGGCTGGGACTTGGAGTCGCTGTATCACCCGGACCCGGATCACGCGGGTACGACCTACACCCGTGAGGGT
GGCTTCCTGTACGACGTGGCGGAGTTCGACGCGGCGTTCTTCGGCATCTCGCCGCGCGAGGCGCTCGCCATG
GATCCGCAGCAGCGGTTGCTGCTGGAGACGTCGTGGGAGGCGTTCGAGCGGGCGGGCATCGACCCGGTCGC
GCTGCGCGGCCGGCAGGTCGGCGTTTTCGCGGGCACCAACGGCCAGGACTACGCCGGGCTCGTCTCCACCGT
GCCGCAGGGGCTCGAGGGCCACCTGGGCACGGGCAACGCGGCGAGCGTGGTCTCGGGCCGGGTGTCGTACA
CCTTCGGCCTCGAAGGCCCGGCGGTCACTGTCGACACGGCCTGCTCGTCCTCGCTGGTGGCGCTGCATCTGG
CGGTCCAGGCGCTGCGTCAGGGCGAGTGCTCGATGGCGCTGGCCGGCGGTGTGACCGTGATGTCGACCCCT
GAACCGTTCGTCGACTTCAGCCGTCAGCGCGGACTGGCTTCCGACGGCCGGATCAAGGCGTTCGCGGCCGGT
GCGGACGGTACGGGCTGGGGCGAGGGCGTGGGCATGCTGCTCGTGGAGCGGCTGTCGGACGCGCAGAAGA
ACGGTCACCCGGTGCTGGCGATCGTGCGTGGTAGCGCGATCAACCAGGACGGTGCGAGCAATGGTCTGACG
GCGCCCAACGGTCCGTCGCAGCAGCGTGTCATCCGGCAGGCGCTGGCCAGTGCCGGTCTGTCGGCCGCCGA
GGTCGACGCGGTCGAGGCGCACGGTACGGGTACGACGCTGGGCGACCCGATCGAGGCGCAGGCGCTGCTGG
CCACCTACGGTCAGGAGCGGGCCGAGGGGCAGCCGCTGTGGCTGGGTTCGGTGAAGTCGAACATCGGCCAC
ACGCAGGCGGCCGCCGGTGTCGCGGGCATCATCAAGATGGTCCTGGCGATGCGCCACGGGGTGCTGCCGCG
GACGCTGCACGTCGATGAGCCGACGCCGCACGTGGACTGGTCGGCGGGCGCTGTCTCGCTGCTGACCGAAT
CGGTGGAGTGGCCGGAGACGGGCCGCCCGCGCCGCGCGGGTGTGTCGTCCTTCGGCCTCAGCGGCACCAAC
GCGCACACCATCGTCGAGCAGGCGCCGACGGGCGACGAAGACGCTCCGGAGACGGCGGAGCCGGGCCTCG
CCCCGCTTAAGTTCGCGCTGTCGGCCAAGGGTGCCGAGGCGCTGGCCGAACAAGCCGCCCGGGTGCGCTCG
TTCATCGACGCGCGACCCGAGACGGAACTGCTCGACCTCGCCCACTCACTGGCTGTCGGCCGCGCCGCGCTG
GAGCGCCGCGCGGTCCTGACGGCGGGTGACCGGGACGAGCTGCTCGCCGCGCTGGACGCGCTGGCGCGTGG
TGAGTCGGCGGCGGGTCTGGTCGAGGGTTCGGTCGCCGAGGGCAAGACGGCGTTCCTCTTCACGGGTCAGG
GCAGCCAGCGACTCGGCATGGGCCGTGAGCTGTGCGACGCCTTCCCGGTGTTCGCGGATGCTCTGGACGCTG
TCTGTGCGCACTTCGACGCGCACCTCGAACTGCCGTTGAAGTCGGTGCTGTTCGGTGATGACGCTTCGGTGC
TGGACCGGACGGCTTTCACTCAGCCCGCGTTGTTCGCGGTCGAGGTGGCGCTGTTCCGCCTCGTCGAGGCGT
GGGGTATTACGCCGGACTTCCTGTCGGGGCACTCGATCGGTGAGCTGGCCGCTGCACATGTGGCAGGGGTGC
TCTCGCTTGAGGATGCCTGCACTTTGGTGGCGGCTCGTGGTCGTCTGATGCAGGAGCTTCCTGCCGGTGGCG
CGATGATCGCGGTGCAGGCTTCGGAGGACGAGGTTCTTCCGCTGCTGACCGAGGGTGTCAGCATTGCCGCCC
TCAACGGCCCTTCTTCCGTGGTGATCGCGGGTGACGAGGATGCGGCGCTTGAGATCGCGGCCGGTTTCGAGG
CGCAGGGTCGTAAGACCAAGCGTCTGACGGTCTCGCATGCCTTCCACTCGCCGCGTATGGACGGCATGTTGG
AGGAGTTCCGTGCGGTGGCCGAGGGCCTGACGTACGAGGCCCCGCGCATCCCGATCGTCTCCAACCTCACCG
GCGCACTGGTCTCCGCAGACGAGATCACCAACCCGGACTTCTGGGTCCGCCACGTCCGTGAAGCCGTGCGCT
TCGTGGACGGCGTGCAGGTGCTGGAGGCGCAGGGCGTCACCACCTTCGTCGAGCTCGGCCCCGACGGCATC
CTCACCGCGATGGCGCAGGACTGCGTCACCGGCGTCGAGGCTGCGTTCGTGGCCGGGCTGCGCAAGGGTCG
TCCGGAGGCCGAGGCGCTGGTCCAGGCTGTCGCCCGACTGCACGTGCGTGGTGTGACGCCGGACTGGGCCG
CGTACTACGCGGGCACCGGCGCCCGCCGGATCGCACCTGCCGCGCTGCCGACGTACCCCTTCCAGGGGCAG
CGCTACTGGCCCGCCGCCACCCCGGCGGCCGGGGACCCCGAGTCGATCGGGCTGGGCGGAACGGACCACCC
GCTGCTGGGCGCGGCGGTGCCGCTGGCCGACGCCGACGGCTTCCTGTTCACCGCGCTGCTGGCCACTCGTAC
GCATCCGTGGCTGGCCGATCACGCCGTCATGGACACCGTGCTGCTGCCGGGCACGGCCTTCGTCGAGCTGGC
GCTGCACGCCGGTGCCCAGGTCGGCTGCGAGCGGCTGGACGAGCTGACGCTGGAGGCGCCGCTGGTCCTGC
CGGAGCGGGTCGCGGTACAGCTGCAGCTCGTCGTGGGCGGGCCGGACGAGTCCGGTCGCCGCTCGTTCAGC
CTGCACTCGCGCCGGCAGGACGCGCTCCCGACCGAGCCGTGGACGCGGCACGCCACCGGTGTGCTGGCGGC
CGCCGCCGAGAGCACGCCCGGCGACCTCACCGTATGGCCGCCGCAGGGTGCTTCCGCGATCCCCGTCGACG
GTCTCTACGAGGAGCTGGCCGGGGCCGGTCTCGGATACGGGCCGGTGTTCCAGGGGCTCACGGGCGCCTGG
CGGCTCGGCGCCGAGCTCTTCGCCGAGGTCGTGCTGCCGACGGCCGAGGACATGCCGGGCGTACGGGGCGC
GGAGGCGGACCGGTTCGGCCTGCACCCCGCATTGCTCGACGCCTGTCTGCACGTCATCGGGCTGGACAGCCC
GGACCGGGAGGCCGCGCTGACCGAGGGCGCGCTGCTGCCCTTCGCATGGAACGGCGTACAGCTGCTGGCCG
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CCGGTGCGGGCGCGCTCCGGGTTCGGCTGACCGAGCAGTCGGAGAACTCCGTAGCGCTGCTGGTGGCCGAC
GGCACCGGGGCACCGGTCGCCACCGTCGAGTCGGTGGCGCTCCGCGCGGCCTCCGCCGAGCAGGTGCGCGC
CGCCCGGAGCGGGCTGCACGAGTCGCTGTTCCGGCTCCACTGGACGCCCGTACCGGTGCCCGCGGTGGACG
CCGCGGCGGGCGACTGGGCCGTGCTGGGCGCTGGCGCCGCCGAACTGGCCGAGCTCCAGGCCGCGTTCGGG
GCCGGGATCCGGCTGGGCGCGTACGACGATCTGTCGGTGCTGGGCACGGCCCTCGACGCCGGTGCGCCCGT
ACCGCACACCGTGTTCGTCAGCGGCGGCGAGGCCGCCGGGGCCGACGCCGCGTCCGCCGTGCACGCCACCA
CCCTGCGCACGCTCGATCTGGTGCGGTCCTGGCTGGCCGACGAGCGGTTCGCCGAGTCGCGGCTGGTGCTGC
TGACGCGCGAGGCGGTGGAGACGGAGGCCGGAGCGGGCATCGCCGACCTGCCGATTGCCGCGGCGCGCGGT
CTGTTCCGCTCCGCGCAGTCGGAGAACCCCGGCCGGCTGACGCTGCTCGACGTGGACGGGCGGCCGGACTCT
CTCCGCAAGGTGCTCGCCGCGCTCGCCGTGGACGAGCCGGAGCTGGCGCTGCGCGACGGCGCGGCCCTGGC
GCCGCGACTGGCCCGGGTGCCGGTCGCGGACGACGGCGAAGACACCCGCGAGAAGCGGGAGTTCGCGCCC
GAGGGCACCGTGCTGATCACCGGCGCCGGCGGTCAGCTGGGCGGTCTCTTCGCCCGGCACCTGGTCGCCGA
GCACGGCGTACGCCGACTGCTGCTGGTGAGCCGCAGGGGCGGCGACGCCCCGGGCGCGGCGGAACTGGCCG
CCGAGCTGGCCGAGTCGGGTGCCGAGACGGTCTGGGCGGCGTGCGACGTGGCCGACCGGGACGCGCTGGCT
TCCGTGATCTCGGCCATTCCGGCCGAGCACCCGCTGACCGGCGTGGTGCACGCAGCCGGTGTGCTGGACGAC
GGCGTCATCGGCTCGCTGACGCCGGAGCGTGTCGCACGCGTTCTGCGGCCCAAGGTCGACGCCGCGCTCAAC
CTCCACGAGCTGACCCGCGACCTGGACCTGGCCGCCTTCGTGCTGTTCTCCGGCGCGGCCGCCGCGTTCGGC
GCTCCGGGACAGGCCAGCTACGCGGCCGCCAACTCCTTCCTGGAGGCCCTGGCCCAGCACCGGGCCGCCGA
GGGTCTGCCGGCTACCGCGCTGGCGTGGGGCCTGTGGGGCGGCGACGGCATGGCCGGGAACCTGGACCGGA
CGGACCTGCGGCGCATCGCCCGCGGCGGCGTCGCCCCGCTGGCAGCGGAAGAGGGCCTCGCGCTCTTCGAC
GCCGCCCGCGCGGACGGCACGACCGTCCTGTTCCCGATGCGGCTCGACCACGAGGGGCTGCGCGCCGAGGC
CAACGACACCGGGACCGTACCGGCGCTGCTGCGCGGACTCGTGCGGGTGCCGGTACGGCGCGCGGCCGTCG
CGGCCGCGGCCGCCGACGGCTCCTCGCTGGCCCAGCGGCTGCGCGCGCTGCCGACGGCCGCCGAACAGGAC
GCCGCTCTGCTGGAGTTGGTCAGCGGCCGGGTCGCGGCCGTGCTCGGCTACGCCGGTGCGGAGGCCGTCGA
GGCCACGCGCGCCTTCAAGGAGCTGGGCTTCGACTCGCTCACCGCCGTCGAGCTGCGCAACGACCTCAAGA
CCGTCACCGGGCTGCGCCTCCCGGCCACCCTCGTCTTCGACTACCCGACGCCCGCCGCCCTGGCCGGCCACC
TGCGGGACGAGCTGCTGGACACCGCACCGGCCGCCGTCACCGCGCCGGCCGTCGCGTCCGCGGCGCTCGCA
CCGGTCGACGACGACCCGATCGCGATCGTCGGCATGGGCTGCCGCTTCCCCGGCGGCGTGCAGTCGCCGGA
GGACCTGTGGCGCCTCGTCGCCACCGGCGGCGACGGCATCTCCGGCTTCCCGGCCGACCGCGGCTGGGACCT
GGACGGCCTCTACCACCCGGACCCCGACCACGCGGGCACCAGCTACACCCGCGAGGGCGGCTTCCTGCACG
ACGTCGCCGACTTCGACGCGGCGTTCTTCGGGATCTCGCCGCGCGAGGCTCTCGCCATGGACCCGCAGCAGC
GCCTGCTGCTGGAGACGTCCTGGGAAGCCTTCGAGCGCGCGGGCATCGACCCGGCCACCCTGCGCGGCAGC
CGCACCGGCGTCTTCGCGGGCGTCATGTACCACGACTACGTCACCGGCATGGACGGCATACCGGACGGCGT
CGAGGGATACATCGGCACCGGCAACGCGGGCAGCATCGCCTCCGGCCGGGTCGCGTACACCTTCGGCCTGG
AGGGCCCGGCCGTCACCATCGACACGGCATGCTCGTCGTCGCTGGTCGCCCTGCACTGGGCGATCCAGGCGC
TGCGCAACGGCGAGTGCTCGATGGCGCTCGCCGGTGGTGTGGCCGTGATGGCGACCCCGGAGACCTTCATC
GACTTCAGCCGCCAGCGCGGGTTGTCGACCGACGGCCGCTGCAAGTCCTTCGCGGCCGCGGCGGACGGCAC
GGGCTGGTCCGAGGGCGCGGGCATGCTGCTCGTGGAGCGGCTCTCGGACGCGCGCAGGAACGGTCACCCGG
TGCTTGCGGTCGTGCGTGGTTCCGCGGTGAACCAGGACGGTGCGAGCAACGGTCTGACGGCGCCGAACGGC
CCGTCGCAGCAGCGGGTGATCCGCCAGGCGCTGGCCAGTGCCGGTCTGTCGGCGACCGAGGTGGACGTGGT
CGAGGCGCACGGTACGGGTACGACGCTGGGTGACCCGATCGAGGCGCAGGCCCTGCTGGCGACGTACGGCC
GGGAGAAGTCCGCGGACCAGCCGCTGTGGCTGGGTTCGATCAAGTCCAACATCGGCCACACCCAGGCCGCC
GCCGGTGTCGCCGGCATCATCAAGATGGTCATGGCGATGCGCAACGGCGTGCTGCCGCGCACCCTGCACGTC
GACGAGCCCTCATCGAAGATCGACTGGGAGGCCGGCGCGGTCTCGCTGTTGACCGAGTCGGTGGAGTGGCC
GGAGACCGGCCGTCCGCGTCGTGCGGGTGTCTCGTCCTTCGGTATCAGCGGCACCAACGCGCACACGATCAT
CGAGCAGCCCCCGGTCGAGGCGGAGCCCGGCGAGGGACCGGCCGCCGAGGTGCTCCCCGGAGCGGAGCAC
GTGGCACCGCTGTGGACGCTGTCCGCCAAGGGCACCGGCGCTCTGCGCTCCCAGGCCGCCCGGCTGGCCGA
CCACCTCCGGGCCGCCCCCGAGCTGACCGCCACCGACCTCGCCTTCTCCCTCGCCACCGGCCGCGCCGCGCT
GGAGGACCGCGCGGCGGGCGTCGCCGCCGACCGTGCGGACCTCATCGCCGCGCTGGACGCGCTGGCGCGTG
GTGAGTCGGCGGCGGGTCTGGTCGAGGGTTCGGTCGCCGAGGGCAAGACGGCGTTCCTCTTCACGGGTCAG
GGCAGCCAGCGGCTCGGCATGGGCCGTGAGCTGTACGGCGCGTTCCCGGTGTTCGCGGATGCTCTGGACGCT
GTCTGTGCGCACTTCGACGCGCACCTCGAACTGCCGTTGAAGTCGGTGCTGTTCGGTGATGACGCTTCGGTG
CTGGACCGGACGGCTTTCACTCAGCCCGCGTTGTTCGCGGTCGAGGTGGCGCTGTTCCGCCTCGTCGAAGCG
TGGGGTATTACGCCGGACTTCCTGTCGGGGCACTCGATCGGTGAGCTGGCCGCTGCACATGTGGCAGGGGTG
CTCTCGCTTGAGGATGCCTGCACTTTGGTGGCGGCTCGTGGTCGTCTGATGCAGGAGCTTCCTGCCGGTGGC
GCGATGATCGCGGTGCAGGCGTCGGAGGACGAGGTTCTTCCCCTGCTGACGGAGGGTGTCAGCATTGCCGC
CCTCAACGGCCCTGCCTCTGTTGTGGTCGCGGGTGACGAGGATGCGGCGCTTGCGATCGCGTCCGGTTTCGA
GGCGCAGGGTCGTAAGACCAAGCGTCTGACGGTCTCGCACGCGTTCCACTCGCCGCGTATGGACGGGATGTT
GGAGGAGTTCCGCACGGTGGCCGAGGGGCTGTCGTACGAGGCTCCGCGCATCCCGATCGTCTCCAACCTGA
CGGGTGCGGTGGTCTCCGCCGAGGAGATCACGAACCCGGACTTCTGGGTGCGTCACGTCCGTGAGGCCGTG
CGCTTCCTCGACGGGATCCGCGTTCTGGAGGCCGAGGGTGTCACCACCTTCGTCGAGCTGGGCCCCGATGGT
GTGTTGACGGCGATGGCGCAGGACTGCGTCACCGGCGCCGAGGCTGCGTTTGTGCCTGGGCTGCGTAAGGG
CCGTCCGGAGGCGGAGGCGCTGGTCCAGGCGGTCGCCCGACTGCACGTGCGTGGAGTGACGCCGGACTGGG
CCGCGTACTACGCAGGCACCGGCGCCCGCCGGGTCGAACTGCCCACCTATGCCTTCCAGCGCGAGCGCTTCT
GGCTGGCGGAGGAAGCCGTCGAGTCGGCGTCCGGGGCCGCGCCGCACGGCGCTGTCGACGAGCGTTTCTGG
GACGTGGTGGAGCGCGGCGACCTGAGCGCGCTCGCCGCCGAACTCGACATCGACCCCGAGCTGTCACTGGC
CGACGTACTGCCCGCGCTGTCCACGTGGCGGCGTCAGCAGCAGGACCGCGCGATGGCGGACGGCTGGCGCT
ACCGGGCCCGGTGGAAGCCGGTGACCGACCGGCTTTCCGGTGCGCTTTCCGGTGTGTGGTTGGTCGTGGCCC
CG 

donor_PKSv6_dstACP-TE 
(1,495 bp) 

CTGGACGGTCCCCGGCGAGTCGCTCCTGATTCCCCTGCACCTGGACACCGCCCCGCTGCGGGCCCAGGCCGA
CGCGGGCGCGCTGCCGGCCGTCTTCCGCGGCCTGGTGCGCGGCTCCCGGCGGCGCACCGTCGAGGCCGCCCC
GGTGGACCTCGCCGGCCCCTCGCTGGCGCAGCGTCTCGCCGGGCTCTCCGCCGTCGAGCGCGCGGACCTGCT
CCTCGCCCTGGTGCGGGACCAGGCGGCGGCCGTACTCGGCCTCGCCTCGGCCGACCGGGTGGAGGACGAAC
GCGGCTTCCTGGAGCTCGGCTTCGACTCCCTGACCGGCGTCGAACTGCGCAACCGCCTCATGGCCGCCACCG
GCCTGCGGCTCCCGGCGACCCTGGTCTTCCAGAACCGCACCCCGGGCTCGCTCGCCGAACGCCTGGCCGCGG
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ACCTGGACCAGGCGGCGCCCACGGGCCGGGACACAGCGGCGGTACGAGAGCGAGCGGCGGCCGGTCAGGT
CGCACAGTCCGGCCGACCCGAGCGCACCCGGAAGGCCGCGGCCCCGCAGCAGCCCGAAGCCGTGCCGCAGC
ACTCCCCGGCACCGGAGGCGGCCCCCGCCGCCACCCTCCCGGCCGCCGGACCCCGGCCCGCGACCGGCCTC
GCCGAGCTGTACGACGAGGCCGCACGGCAGGGCCGCGCCGACGACCTGATCCCGCTCCTGCGCACCATGGC
GCAGTTCCGCGCCTCGTTCACCGACGAGGCCGAACTGGGCGGGCCGCGCGCCCCGTTCACGCTGTCCCGGGG
CGACGACCCGGTGAGCGTGGTGCTCTTCACCTCGTTCGTCGGCCGCTCCAGCGCCTACGACTACGCCCGCTT
CGGCACGTACTTCCGCGACCGGCGCGACGTCAGCGTGATCACCCACCCCGGCTTCCTGGAGGGCGAGTTGCT
GCCCGCCGACAAGGAGGCGCTGGTGCGGCTGCACGCGGACACCGTGCTGCGGCACGCCGGCGGCAAGCCGT
TCGTGCTCGCCGGCCACTCCTCCGGCGGTCTCGTCGCGCACGCCGTGGCACGGGAGCTGGAGAGCCGCGGC
GCCGGGCCCGCGGGCGTGGTGCTCGTCGACACGTACGTCGAGGAGAAGGCGCTCGGCGACATGGCCGCCGC
GATGGGCAAGCAGCTCAGCGACCGCTACGACGCGGTGCCCGGAGCCGAGGCCGACGACAACGACTGGGGC
GACGCCTGGGTGACCGCCATGGCCCGCTACATGTTCCTCGGCCTGCTTCCCGACGCCATCCAGGCGCCGACT
CTCCTGGTGCGGGCGGGCGAGCCGCTCGTGGAGTGGACCAAGGAGTACGACTGGCGGCCGTCCTGGAAGCT
GGAGCACACCGCGGTGGACGTACCCGGAACGCACTTCACGGTGATGGAAGAGCACTCGCACACCACGGCGC
GCGCCGTGGAGGAGTGGCTCGACAAGCTCTGACTTCACGATGATGGAGCAGCACGCCGGGACGACGGC 

donor_PKSv6_dstTE 
(1,151 bp) 

TCAACGCGGCCAGCGGCCTGCGGCTGTCCCCGACGCTGCTCTTCGACCACGGCACGCCCGCGCTCGTCGCCG
GGCACATGCTGACGGACCTGGACCAGGCGGCGCCCACGGGCCGGGACACAGCGGCGGTACGAGAGCGAGC
GGCGGCCGGTCAGGTCGCACAGTCCGGCCGACCCGAGCGCACCCGGAAGGCCGCGGCCCCGCAGCAGCCCG
AAGCCGTGCCGCAGCACTCCCCGGCACCGGAGGCGGCCCCCGCCGCCACCCTCCCGGCCGCCGGACCCCGG
CCCGCGACCGGCCTCGCCGAGCTGTACGACGAGGCCGCACGGCAGGGCCGCGCCGACGACCTGATCCCGCT
CCTGCGCACCATGGCGCAGTTCCGCGCCTCGTTCACCGACGAGGCCGAACTGGGCGGGCCGCGCGCCCCGTT
CACGCTGTCCCGGGGCGACGACCCGGTGAGCGTGGTGCTCTTCACCTCGTTCGTCGGCCGCTCCAGCGCCTA
CGACTACGCCCGCTTCGGCACGTACTTCCGCGACCGGCGCGACGTCAGCGTGATCACCCACCCCGGCTTCCT
GGAGGGCGAGTTGCTGCCCGCCGACAAGGAGGCGCTGGTGCGGCTGCACGCGGACACCGTGCTGCGGCACG
CCGGCGGCAAGCCGTTCGTGCTCGCCGGCCACTCCTCCGGCGGTCTCGTCGCGCACGCCGTGGCACGGGAGC
TGGAGAGCCGCGGCGCCGGGCCCGCGGGCGTGGTGCTCGTCGACACGTACGTCGAGGAGAAGGCGCTCGGC
GACATGGCCGCCGCGATGGGCAAGCAGCTCAGCGACCGCTACGACGCGGTGCCCGGAGCCGAGGCCGACG
ACAACGACTGGGGCGACGCCTGGGTGACCGCCATGGCCCGCTACATGTTCCTCGGCCTGCTTCCCGACGCCA
TCCAGGCGCCGACTCTCCTGGTGCGGGCGGGCGAGCCGCTCGTGGAGTGGACCAAGGAGTACGACTGGCGG
CCGTCCTGGAAGCTGGAGCACACCGCGGTGGACGTACCCGGAACGCACTTCACGGTGATGGAAGAGCACTC
GCACACCACGGCGCGCGCCGTGGAGGAGTGGCTCGACAAGCTCTGACTTCACGATGATGGAGCAGCACGCC
GGGACGACGGC 

donor_PKSv6_amphACP-TE 
(1,363 bp) 

CTGGACGGTCCCCGGCGAGTCGCTCCTGATTCCCCTGCACCTGGACACCGCCCCGCTGCGGGCCCAGGCCGA
CGCGGGCGCGCTGCCGGCCGTCTTCCGCGGCCTGGTGCGCGGCTCCCGGCGGCGCACCGTCGAGGCCGCCCC
GGTGGACCTCGCCGGCCCCTCGCTGGCGCAGCGTCTCGCCGGGCTCGACACCGCGGGCCGGGAGAAGCTGC
TCACCGAGCTGGTCGTCGGCTTCACCGCGGGCCTGCTCGGCCACGCCGACCCCGCCGCCGTCGACCCCGAGC
GCGGCTTCCTGGAGCTGGGCTTCGACTCGCTGGTCTCGGTCAGCCTGCGCAACCAGCTCGGCGAACTCCTCG
GGCTGCGCCTGCCGACGTCGGTGGTCTTCGACAGCAAGACGCCGGTGAAGCTGGCCCGCCACCTCAACGAG
GAACTGGGCGACCTGTCCGCCTCCGGCCCCGCGTCCGGCACCGCCGTCGCCGGCACCACGGTGCATCCCGAC
GACACCCTGGTCGGCCTGTTCCACAACGCGGTGCGCGGCGGCAAGCTCGTCGAGGCGATGCGGATGCTGAA
GGCGGTCGCCAACACCCGGCCCACCTTCGAGACGCCCGCGGACCTGGAGGAGCTGTCCGAGGCCGTCACCC
TGGCCACGGGGCCCGGCTCCCCGCGGCTGATCTTCGTCAGCGCGCCCGGCGCCACCGGCGGTGTCCACCAGT
ACGCGCGCATCGCCGCCCACTTCCGCGGCAAGCGCCATGTGTCGGCGATACCGCTGATGGGCTTCGCCCCCG
GCGAGCTGCTGCCCGCCACCAGTGAGGCGGCGGCCCGGATCGTCGCCGAGAGCGTCCTGATGGCGAGCGAC
GGCGAACCGTTCGTGATGGTGGGCCACTCCACCGGCGGTTCCCTCGCCTACCTCGCGGCCGGGGTGCTGGAG
GACACCTGGGGCGTGAAGCCGGAGGCGGTCGTCCTGCTCGACACGGCGTCCATCCGGTACAACCCCTCGGA
GGGCAACAACCTCGACCAGACGACCCGCTTCTACCTCGCCGACATCGACTCGCCGTCCGTGACGCTCAACAG
CGCCCGGATGTCCGCGATGGCGCACTGGTTCATGGCGATGACGGACATCGACGCGCCCGCCACGACCGCCC
CCACCCTGCTCCTGCGCGCCACACAGGCCAACAACGGCTTCATGCTGGACACCTCCGCGGTGCCGGCGGACG
TGGTGCGTGACATCGAGGCCGACCATCTGTCCCTGGCCATGGAGCACTCGGATCTGACCGCCGAGGCCATAG
AGAACTGGCTCGCCGAACTTCCGGCCGGCGAGGCCTGACTTCACGATGATGGAGCAGCACGCCGGGACGAC
GGC 

LPTY motifs are highlighted in yellow. 
LxxL motifs are highlighted in green. 
GTNAH motifs are highlighted in cyan. 
Homology arms for Gibson assembly are underlined. 
 


