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Table S1. Primer sequences

Primer

Sequence (5'->3’)

PPNO70
PPNO71

PPNO72
PPNO73

PPNO74
PPNO75

PPNO88
PPNO89

PPN0O9S0
PPN0O91

PPN092
PPNO93

PPN0O94
PPNO95

PPN0O96
PPNO97

TTTAACTTTAAGAAGGAGATATACAATGTCCTCGCTGTTCCTCG
GGTGGTGGTGGTGGTGCTCGAGTGCGCTGAAGCTGGCC

TTTAACTTTAAGAAGGAGATATACAATGTCCTCGGTGTT
GGTGGTGGTGGTGGTGCTCGAGTGCGGAGAAGCTGGC

TTTAACTTTAAGAAGGAGATATACAATGCTCACCATCGAC
GGTGGTGGTGGTGGTGCTCGAGTGCGCAGCCCCGGAT

TTAACTTTAAGAAGGAGATATACATATGCAGCTGGGTGTGCC
GGTGGTGGTGGTGGTGCTCGAGTGCGGTCGGCTGCGCGCT

TTAACTTTAAGAAGGAGATATACATATGGATAATGTGAGCCAAGAAATTGTG
GGTGGTGGTGGTGGTGCTCGAGTGCGCTAACCGGTGTAAAATCAACCAGC

TTAACTTTAAGAAGGAGATATACATATGGGTTGGAACATTTTTACCAATGC
GGTGGTGGTGGTGGTGCTCGAGTGCCTGCGGACGACGATCGC

TTAACTTTAAGAAGGAGATATACATATGCATCGTATTGAAGAAGAACCGT
GGTGGTGGTGGTGGTGCTCGAGTGCGCTGCTCAGCGGAATCGG

TTAACTTTAAGAAGGAGATATACATATGCAGCAGCAAGGTTGG
GGTGGTGGTGGTGGTGCTCGAGTGCATCACGCACCGGTTCCG




Table S2. Gene sequences

Encoded Protein

Gene sequence

CaciKDO

KradKDO

ATGAAGAACCTGTCTGCGTATGAAGTGTATGAATCGCCGAAGACCAGCGG
AGAGTCACGTACCGAAGCCGTTTCGGAGGCCGCCTTCGAATCCGACCCCG
AAGTGAGCGCAATCCTAGTCCTGACCTCCTCCGAAGCCTCGACGCTGGAGC
GCGTCGCCGACCTCGTGACCGCGCACGCGCTGTATGCCGCTCACGATTTCT
GTGCCCAGGCCCAGCTGGCCGCCGCCGAACTGCCGTCGCGGGTCGTTGCLC
CGGTTGCAGGAGTTCGCCTGGGGCGACATGAACGAGGGCCACCTTCTGAT
AAAAGGCCTGCCGCAGGTCCGCTCCCTGCCACCGACACCGACGTCCAACGT
GCACGCCGTCGCCGCGACGACGCCGATGTCGCGCTACCAGGCCCTCATCA
ATGAGTGCGTGGGGCGCATGATTGCCTACGAGGCCGAGGGGCACGGCCA
CACCTTCCAGGACATGGTCCCGAGCGCCATGAGCGCGCACTCGCAGACCA
GTCTCGGCTCGGCGGTTGAGCTCGAACTGCACACCGAGCAGGCCTTCAGT
CCGCTGCGTCCGGACTTCGTCAGCCTGGCCTGTCTTCGCGGCGATCCACGA
GCCCTGACTTACCTGTTCTCGGCCCGGCAACTGGTCGCGACGCTGACGACA
CAGGAAATCGCCATGCTGCGCGAGCCCATGTGGACCACCACCGTCGACGA
GTCCTTCCTGGCGGAGGGGCGTACGTTCCTGCTCGGCTTCGAGCGCGGTC
CGATCCCGATATTGAGCGGTGCCGACGACGATCCGTTCATCGTCTTCGACC
AGGATCTGATGCGGGGGATCTCGGCGCCCGCGCAGGAACTCCAACAGACT
GTGATCCGCGCCTACTATGCCGAGCGCGTCAGCCACTGCCTCGCACCCGGT
GAGATGCTCCTCATCGACAACCGGCGCGCCGTCCACGGCAGGTCGATCTTC
GCCCCGCGTTTCGACGGCGCTGACCGGTTCCTTTCCAGAAGCTTCATCGTG
GCCGACGGATCGCGCAGTCGGCACGCGCGTTCTTCCTTCGGCCGCGTCGTC
TCTGCGAGGTTCAGCTAA

ATGTCCTCGCTGTTCCTCGACTCCTCCGCCCACGTGCCGACCCTGTTCGAGC
TGCCCGCGCCCCAGCGGGCCGLCGLCTGGLCGLCGCTGGGCGCGCGCCTGACC
GCGGACCCGGTGACCGAGCCCGACGCCTTCGGCCGLCCAGGLGLGLLTGLT
GGCCCGCGAACTGTCCGTCGAGGTCACCGAGGCCCTGTGGGCGTTCGAGG
AACGGGGATCGGACTCCGGGGTCCTCGTCCTGCGCGGCCTGGAGGTCGGT
GAGCTGCCGCCCACCCCGGCCGACAACACCGGCGGGATCGGLCGGGLGCA
CCCTGCTCGCCCGCCAGCAGGCGATCGTCAGCCACGCGCTGGGGCACATG
GTCGGCTACGCCGCCGAGGGCCACGGGCACCTCCTGCAGGACATGGTCCC
CAACGCCAGGCTCGCCGCGACCCAGCAGTCGCAGGGLTCCCGGGTGGAGC
TGGAGGCGCACACCGAGCAGTGCTTCTCCGACCTGCGCCCCGACTACGTC
GTCCTGGGCTGCCTGCGCGGGGACGCCGACGCCGCCACCTACGCGTTCCG
CGCCCTGGACCTGCTGGCCCACGTGGACCCCACCGACGTCATGGAGCTGTT
CCGGCCGCTGTGGACGACGCTGGTCGACGAGTCCTTCGCCGACTTCCTCGA
CACCCGCGAGGTGCGCGGGCCGTTCTCCATCCTCTCCGGCGACGTCGACG
ACCCGACGATGCTCGTCGACCAGGACCTCATGCACGGCATCACCAAGCAC
GCCCAGGCCCTGCTGGAGCGCGTGCTGGAGATCTACGTCGCCCACCGCCA
CGCCGTCGTCCTCCAGCCCGGGGACGTGCTGCTGCTGGACAACCTGCGCG
CCATGCACGGCCGCTCGCCGTTCGCCCCGCGCTTCGACGGCACCGACCGGT
TCATCTCCCGGGGTTTCGTCGTCCGCGACCTGCGCCGLCTCCLGLTTCGLCLC
GCCCCGGCGGGAACCGCGTCGTGCAGGCCAGCTTCAGCTGA



KrhiKkDO

MintKDO

CpinKDO

ATGTCCTCGGTGTTCCTCGACTCCTCGGCCGTGGTGCCGACCGTCCGTGAA
CTGGCGACGGAGGAGCGTTCCGCGCTCGCCGCGCTGGGCTCACGGGTGA
GCGCCGACCCCGTGACCGACCCCGAGGCCTTCGGCCGCCAGGLLCCGGLTC
CTGGCCCGCGAGCTGCCGCAGGGCCTGGCCGAGACCCTGTGGGCCTTCGA
GGAACGCGGCTCCGACTCCGGCGTCCTCGTCCTGCGCGGTCTCGACGTCG
GCGACCTGCCCCCGACGCCGCCGGACAACACCGGLGGLGTCGGLGGGLG
CACCCTGCTCGCCCGGCAGCAGGCCGTCGTCAGCCACGCCCTCGGGCACAT
GGTCGGCTACGCCGCCGAGGGCCACGGGCACCTGCTGCAGGACATGGTCC
CCAACGCCAAGCTCGCCGCGACCCAGCAGTCGCAGGGCTCGCGCGTCGAG
CTGGAGGCCCACACCGAGCAGTGCTTCTCCGCGCTGCGCCCCGACTACGTC
GTCCTCGGCTGCCTGCGCGGCGACGCCGACGCCGCCACCTACGCCTTCCGC
GCCCTCGACCTGCTCGGGCACGTCGACCCGACCGAGGTCATGGAGCTGTT
CCGGCCGCTGTGGACGACCCTCGTCGACGAGTCGTTCGCCGACTTCCTCGA
CACCCGCGAGGTGCGCGGCCCGTTCTCGATCCTGTCCGGCGAGATCGACG
ACCCGACGATGCTCATCGACCAGGACCTCATGCACGGCATCACCAAGCGC
GCCCAGGCGCTGCTGGAGCGGGTGCTGGAGATCTACGTCGCCCACCGGCA
CGCCGTCGTCCTGCAGCCCGGCGACGTGCTGCTGCTGGACAACCTGCGCG
CCATGCACGGACGGTCCCCGTTCACCCCGCGCTTCGACGGCACTGACCGGT
TCATCTCCCGCGGTTTCGTCGTGCGCGACCTGCGCCGTTCCCGCTTCGLCCG
CCCCGGCGGCGGCCGCGTCGTGCAGGCCAGCTTCTCCTGA

ATGCTCACCATCGACCCGCTTCGCGACCCGCAGGGGTACGTGCGCCAGGC
TCGACTGTTGTCCGCCCAGCTACCTTGGGCTCTTCGTGAAACGGTGGTCGA
CTTCGAAACCTACGGAGACGGAGGCCTTCTGGTAACCGGATTAGAAGTCG
GCTCGGTCGCCGCAACGCCTGACAGTCCGGCAAACGACGTCACGCATAAC
ACGCCCATAGCCGCTGCCTCGGCGCTGTTGCTCGCGTGCATCGCCAACCTG
GTTGGCTACCGTGCCGAGTCATGGGGTCGGATCTGCCAGTCCGTTATCCCG
ACCAAAGGCGATGCCAGCCAGCAGAAGTCGACCGGTTCTCGGGTATGCCT
GGAGTGCCACACTGAGCAGGCCTTCAATCTGCTCACGAGGCCCGACTACG
TCGCCCTCGGTTGCCTACGGGGCGATCCCCACGCCGCGACCTTCATGCTGT
CGGCGCGCGCTCTGCAAGAGCACCTGCCCAGCTCGGTGGTCGGCCTGCTG
CGGGAGCCGATGTTCAACACGCGGATCGATCAGTCCTTCATCGAAGGCGG
CGTCCCTGACGAAGTCCGCGGCCCGATCCCGGTCTTGTCTGGCGCCCTTGA
GGATCCGGTGATCACCTTCGACGAGGATCTGATGTGGGGCAACAGTCCCA
AACACCAGGCCGCCTTGGAGATGGTGAAGACGGTTTGGGCCGATCACCGC
AGCAGCGTCGTCCTGAAGCGCGGCGATGTGCTGATCATCGACAACAGCCG
AGCTATCCACGGCCGCAGCGCATTTCGGCCACGGTGGGACGGTGGGGATC
GCTGGCTGTGCAGGTTGCAGGGCGTGTGCGATTTGACCAGAACCCGGGAT
GCGCGGCGACCTCAATCGCCGGTGATCGAAATCCGGGGCTGCTGA

ATGAGACCCTTAGACGTGACACCCACAATTAGCCCAGGAGCCCAGGACCTT
CCGCGCACTATGCATTTTGCTGCTGAACCTCCTTTACAGCCTTTGATAATAG
ATATTACTGAAGAAGAAAAACTGGAAATTACCTATATCGGGAAAAAGCTA
AAAAGAAAGTATAAAAGCTATGATGATCCCGGTTTTATTTCAATGCTGCAC
TTAAATGCCTATACGCTGCTACCGGAGCGTATAGCAAAGGTGCTGAGTAAT
TTCGGTACAGACTTTTCCGACCAGCAATACGGAGCTGTCGTATTGCGTGGA
CTGATAGAAATAGGTCAGGATGAATTAGGCCCAACCCCACGTTCCTGGCA
GGAAACCGACCATGAAAAGATTATGGAATATGGCTTCATTTCCTCCTTATT



NkorKDO

FspeKDO

ACATGGCGCTGTACCATCCAAACCCGTCGAGTATTTCGCGCAGCGAAAAG
GTGGTGGCTTAATGCACGCGATTATTCCTGATGAGAATATGAGCTTTACAC
AAACAGGCTCAGGTTCCCGTACAGATCTTTTTGTACATACAGAAGATGCTT
TCCTGCATAATGCGGCTGATTTTCTGAGTTTTCTTTTCCTGCGGAATGAAGA
ACGTGTGCCTTCCACCTTATATTCTATCCGCTCTCATGGCAGACCGGATGCG
ATATTACAGGAGCTTTTCAAGCCTATCTATAAGTGTCCGAAGGATGCGAAC
TATGCTTCCGAAGAAGCCCTGGGAGATGACATCCGTACTTCTGTTTTATAT
GGTAGCAGATCCGCTCCCTTCATGCGCTTTGATGCTGCGGAACAGATTTAT
AATGAAGACGCCAATCAGGATCCTGAAGCTTTACATAATCTGAAAAGATTC
TGGGAAGAGGCGCGCAAACTGATATATAATGACTTCGTTCCTGAGTCAGG
TGACCTGATCTTTGTGAATAATCATCTTTGTGCCCATGGCCGGAATGCTTTC
CTGGCAGGCTTCAGAGAGGAAAATGGTCAGCTGGTAAAATGCGAACGCC
GTCTTATGTTACGTATGATGAGCAAAACCAGCCTGATTAACATCCGTGAAG
TAACCCACCCCGAAAACCCTTATCTCATCATGGAAGAGCACTACGGAAAAG
TATATAGCGCTCACCTGGCAAACCTTTAA

ATGGAAACCATCATCGAATCTCGTCAGCGTATCAACTCTCCGGGTGTTCTG
CCGCCGCCGCTGTCTCCGCTGATCGTTGACGTTACCCCGAAAGAACGTGCG
TCTATCTCTAACGTTGCGAACATCCTGCTGAAAGCGTTCGGTCACTACGAA
CACCCGGACTTCATCTCTGCGCTGCACCTGAACGCGTTCCAGCTGCTGCLCG
GAACGTATCGCGGGTATCCTGTCTCGTTTCGGTACCGACTTCTCTCGTCACC
AGTACGGTGCGCTGGTTTTCCGTGGTCTGACCGAAGTTGACCAGGAAGCG
CTGGGTCCGACCCCGCCGTCTTGGAAAGAAACCGACTACTCTAAACTGGTT
AAATACGGTTTCATCTGCTCTCTGCTGCACGGTGCGATCCCGTCTAAACCG
GTTCAGTACTACGCGCAGCGTAAAGGTGGTGGTCTGCTGCACGCGGTTAT
CCCGGACGAAAAAATGTCTCACACCCAGACCGGTTCTGGTTCTCGTACCGA
CCTGTTCGTTCACACCGAAGACGCGTTCCTGTTCAACCAGGCGGACTTCCT
GTCTTTCCTGTTCCTGCGTAACGAAGAACAGGTTCCGTCTACCCTGTACTCT
ATCCGTTCTCACGGTGACACCAACGCGATCATGGCGGAACTGTTCAAACCG
ATCTACAAATGCCCGAAAGACGCGAACTACGCGGACGACGAAAACGCGG
GTGAAGAAGTTACCACCTCTATCCTGTACGGTAACCGTGAACGTCCGTTCA
TCCGTTTCGACGCGGCGGAACAGATCTACAACGAAAAAGCGGGTCAGACC
CCGGAAGCGATGCACAACCTGGTTCGTTTCTGGGACGAAGCGAAACAGCT
GATCTACAACGACTTCGTTCCGGACTCTGGTGACCTGATCTTCGTTAACAAC
CACCTGTGCGCGCACGGTCGTAACTCTTTCGTTGCGGGTTACCGTAACGAA
AACGGTCAGCTGGTTAAATGCGAACGTCGTCTGATGCTGCGTATGATGTCT
AAAACCTCTCTGATCAACATCCAGTCTGTTACCCAGCTGAACGACCCGTACT
TCATCATGGAAGAACACTACGGTAAACTGTTCCACTCTCAGCAGTAA

ATGAAATCTCAGTCTATCATGTCTGTTGAACGTTCTGCGGAAACCTCTCTGA
CCCTGGAAATCCCGACCTCTCCGCTGATCATCAAAATCACCCAGCAGGAAC
GTAACATCCTGTCTAACGTTGGTAACCTGCTGGTTAAAGCGTTCGGTAACT
ACGAAAACCCGGACTACATCGCGTCTCTGCACCTGCACGCGTTCCAGCTGC
TGCCGGAACGTATCACCCGTATCCTGTCTCAGTTCGGTTCTGACTTCTCTGC
GGAACAGTACGGTGCGATCGTTTTCCAGGGTCTGATCGAAGTTGACCAGG
ACGACCTGGGTCCGACCCCGCCGAACTGGCAGGGTGCGGACTACGGTAAA
CTGAACAAATACGGTTTCATCTGCTCTCTGCTGCACGGTGCGGTTCCGTCTA
AACCGGTTCAGTACTACGCGCAGCGTAAAGGTGGTGGTCTGCTGCACGCG



FjohKDO

PbraKDO

GTTATCCCGGACGAAAAAATGGCGGCGACCCAGACCGGTTCTGGTTCTAA
AACCGACCTGTTCGTTCACACCGAAGACGCGTTCCTGTCTAACCAGGCGGA
CTTCCTGTCTTTCCTGTACCTGCGTAACGAAGAACGTGTTCCGTCTACCCTG
TACTCTATCCGTTCTCACGGTAAAATGAACCCGGTTATGAAAAAACTGTTC
GAACCGATCTACCAGTGCCCGAAAGACGCGAACTACAACGACGAAGACGT
TGCGAACTCTGGTCCGACCGCGTCTGTTCTGTACGGTAACCGTGAACTGCC
GTTCATCCGTTTCGACGCGGCGGAACAGATCTTCAACGAAAACGCGGGTC
AGACCTCTGAAGCGCTGGGTAACCTGATGGACTTCTGGGACGAAGCGAAA
ACCCTGATCAACTCTGACTACATCCCGAACTCTGGTGACCTGATCTTCGTTA
ACAACCACCTGTGCGCGCACGGTCGTTCTGCGTTCATCGCGGGTCAGCGTA
TCGAAAACGGTGAAATCATCAAATGCGAACGTCGTCAGATGCTGCGTATG
ATGTCTAAAACCTCTCTGATCCACATCCGTTCTGTTACCCGTACCGACGACC
CGTACTTCATCATGGAAGAACACCTGGGTAAAATCTTCGACCTGGACTAA

ATGAAATCACAATCATTAATTGAAGATGAGATACCAGTAAAAGAAAACTAT
GCTTATCAAATTCCTACAAGCCCGCTGATAGTGGAGGTTACGCCTCAGGAA
AGAAACATTTTGTCTAATGTGGGCGCTCTGCTGGAAAAGGCATTTAAGAGC
TATGAAAACCCAGATTATATAGAAGCGCTTCATCTGTATTCTTTTCAGCTTC
TTCCAGAAAGAATAGCCAGAATTTTAAGCCGTTTTGGAACAGATTTCTCAG
CTGATCAGTATGGCGCTATTATTTTTAGAGGTCTTCTTGAAGTTGATCAGG
ATCATCTGGGACCAACTCCTGCGAATTGGCAGAGCGCTGATTACTCAAAAC
TCAATAAATACGGCTTTATTTGTTCCTTGCTGCATGGTGCAGTTCCTTCAAA
ACCAGTACAATATTATGCGCAGAGAAAGGGCGGGGGAATTCTTCATGCTG
TTATTCCAGATGAGAAAATGGCAGCTACGCAAACAGGTTCGGGATCAAAA
ACAAATTTGTATGTTCATACAGAAGATGCTTTTCTTTTACATCAGGCTGATT
TTTTAAGTTTTCTATATCTGCGAAATGAAGAAAGAGTTCCTTCTACACTTTA
CTCAGTAAGGTCGCATGGTAAGGTGAATAAGATAATGGAAAAGCTTTTTG
ATCCAATTTATCAATGTCCTAAAGATGCTAATTATCAGGAAGAAATTAATG
ATGGTCCGCTGGCTTCTGTTTTATATGGAAATAAAAAGCTGCCTTTTATTAG
ATTTGATGCAGCAGAGCAGATATTTAATGAAAACGCCGGACAGACTCCCG
AAGCTCTTTACAATTTAACTGAATTTTGGAATGAAGCTAAAGAGTTGATTA
ATAGTGATTATATCCCAGATTCTGGTGATGTTATATTTGTAAATAATCATTT
GTGTGCTCACGGAAGAAGTGCTTTTACAGCAGGGCAGAAAGAGGAGAAT
GGTAAGCTTGTGCCATGTGAGAGACGACAAATGTTAAGAATGATGAGCAA
AACCAGTCTAATTCATATAAGATCAATGACACATACCGATGATCCGTATTTT
GTTATGGAAGAACATTTAGGAAAAGTTTTTGATCAGGCTTAA

ATGCAGCTGGGTGTGCCGTTTCTGAAGCGTGAGAGCATGAGCAAAATGAC
CGGCCAAGAATGGGCGGCGGCGGCGCCGGAGACCGAACCGGGTGATGTT
CGTGCGGCGCTGCAGCAACGTGGCTGGGCGCGTTTTGACGCGACCGATAT
GCAGGTGGCGGTTGACGAGGCGGCGGATCTGCAACGTCTGACCGAATAT
GCGCGTAGCCTGCCGGTGGACCGTTTTGGTACCGGTGGCCGTCACCGTAG
CTATGCGGAGGGCATCCTGACCCCGCGTCGTAAGACCATTGCGTGGAAGG
CGGGTGCGCGTACCCCGGATGGTCGTGTGGAAATCGCGTACGTTCAGCAC
AGCGAGTTCCAACCGGAACACGGTGGCGTGGTTCGTAACTTTGCGCGTAC
CCGTGAGGACATCCTGGCGCTGCCGCTGGTTCACCGTCTGATTTGGTATGA
TCTGAGCCTGACCCCGATGTTCGACGCGGAAGGTGATCTGCTGTGCGGCTT
TCACATGATTCGTATGCAGGCGACCCCGGGTGCGGTGGCGCGTATTACCC



PlumKDO

BspeKDO

BpseKDO

CGGACTGCCTGCACCAGGATGGCCAACCGTTTACCGCGGTGCACCTGGTT
GAGCGTAGCCACGCGGAAGGTGGCGTTAACTTCATCGCGCCGCCGCGTTA
CACCGGTCGTCAATTTGATGAGGTGCCGAGCCACCTGCTGAGCGCGTTCGT
TCTGGGTAGCCCGCTGCAGAGCTATATCATTGACGATGCGGCGATTTGCCA
CCAAGTTACCGCGGTTAGCTGCAGCCCGGGTGCGAGCCATGGTACCCGTA
CCGTGATCCTGATTGATTTCAGCCCGCTGAACCCGGCGAGCAGCGCGCAG
CCGACCTGA

ATGGGTTGGAACATTTTTACCAATGCACCGGATAGTTATCATCTGACCGCA
GCACATATTCGTAATAGCCTGCATCAGCAGGGTTTTGCAACCTTTAATGCA
GCAGATCTGGATCTGAGCGATAGCGAAAAAATTGATCTGATTAGCCTGTG
CGAACTGAGCAAAAGCCTGCCGCTGGATCGTTTTGGTGAAGGTGGTCGTC
ATCGTAGCTATTGTGAAGGTATTTGGAGCTGGGAAACCGAAACCATTGATT
GGAAAACCGGTTATCCGCAGCCGGATGGTAGCGTTGAAATTGATTATCATC
AGGGTAGCGAATATCAGCCGGAATTTGGTGGTGTTGTTCGTAAATTTCTGC
GCATGAGTGATGAGATTCTGAATAAAGGTCTGCTGAACAAACTGATCTGG
CATGATCTGAGCCTGACCGGTATGGCAGAACATTATAGCCATCTGCTGTGT
GGTGTTCATCTGATTCGTATGCAGGCACTGCCTGGTAAACCGGCAAAAATC
ACCCCGAATTGTTTTCATCGTGATGGTCAGCCGTTTACCGCAGTGCATCTG
ATTGAACGTTATAATGTGGAAGGTGGTGCGACCCATATTGCACCGCCTAGC
TATACCAATTGTCAGCTGGAAGCAGTTCCGGCACATGAAATTACCCGTTTT
CTGCTGAATGATCCGCTGGATAGCTATATCATTGATGATGCAGCAATTTGC
CACTATATTAACCCGGTGATTTGTGATGAAAATGCCAGCGTTGGTGTTCGT
ACCATTATTCTGATTGATTTTACACCGCTGGAACAGAGCGATCGTCGTCCG
CAGTGA

ATGCAGCAGCAAGGTTGGGCACGTTTTGATGCAGCAGATCTGGATCATGT
TGAAGCAAAAAGCCATTGTCTGGCACAGCTGAGCCGTTATGCAGATCAGC
TGCCGGTTGATCGTCATGGTGGTGCAGGTCGTCATCGTAGCTATGCAGAA
GGTGTTCTGGCACCGAATGATGGTCATGTTGCATGGAAACCGGGTTTTGTT
GGTCTGGATGGTGCAATTGAAATTGAATATCGCCAAGAAATTGGCTTCCAG
CCGGAATATGGTGGTGTTCATCGTCGTTTTCTGCGTACCAGCGATAGCATT
CTGGCACTGCCGCTGATTCGTAAACTGATTCGTTTTGATCTGGCCCTGACAC
CGCTGGGTGAACTGGGCGAACCGCTGCTGTGTGGTCTGCATGTTCTGCGT
ATGCGTGCACTGCCTGGTGTTATGAGCCGTATTACACCGGATTGTCTGCAT
CAGGATGGTCAGCCGTTTACCGCAGTTCATCTGATTGATCGTACCAGTGCA
GTTGGTGGTGTGAACTATATTGCACCGCCTCAGTATGCCGGTCGTCAGGTT
GATGATGTTCCGGATGAACAGGTTCGTGCATTTAGCCTGCATGTGCCGCTG
GAAAGCTATATCATTGATGATGCAGCCGTTAGCCATCATGTTACCAGCATT
AGCTGTGCTCCGGGTGCACCGTGTGGTATGCGTACCGTTATTCTGATCGAT
TTTACTCCGCTGGATGCAGTTGTTCGTAGCCCGTCAGATGCAGCACGTCCG
ATTGTTCCGACCAGCAATCCGGAACCGGTGCGTGATTGA

ATGCATCGTATTGAAGAAGAACCGTTTAGCGCAGAAAGCCGTGCAGAACC
GGATGCCGGTGCAGCACTGCGTGCATTAGGTTGGATGATGTTTGGTATGG
AAGATCTGCGTCTGTGTGCAGATGAACGTCGTGAACTGGCACAGCTGGCA
CGTTATGCACAGACCCTGCCGATTGATGGTTTTGGTGGTAATGGTCGTCAT
CGTTGTTATGCAGAAGCAGTTCTGAGCCCGAGCGCACGTACCCTGCGTTG



BplaKDO

GAAACCGGGTATTGTTGGTAAAGATGGCACCATTGAAGTGGAATATGAAC
AAGAAACCGAATTCCAGCCGGAATATGGTGGTGTTCGTCGTCGTTTTGCCC
GTGCAAGCGATCGTGTTCTGCAGAGCAGCCTGATTCGTAAACTGATTTGGT
TTGATTTTGATCTGATTGGTTGGGCAGGCGCAAGCGAACCGCTGCAGTGT
GGTTTTCATCTGGTTCGTCTGCAGGCACTGCCTGGTAAACCGAGCCGTAGC
ACACCGGATTGTCTGCATCGTGATGGTCAGCCGTATACCGCAGTGCATCTG
GTTAGCCGTCATGATGTTACCGGTGGTCTGAACTATATTGCACCGCCTCGT
TATAGCGGTCGTAATGTTGATGAACTGCCTGCCGATGCACTGACCACCTTT
ACACTGACAGAACCGCTGGATAGCTATATCGTTGATGATGCAGCAGTTTGT
CATCATGTTAGCGCAGTTGGTTGTGCACCGGGTGCAGCAAGCGGTAGCCG
TACCGTTATGCTGATTGATTTTAGCCCGATTCCGCTGAGCAGCTGA

ATGGATAATGTGAGCCAAGAAATTGTGGTTAGCCATGAAAGCCTGAGCAC
CGATAATCTGGGTATTATTGGTATTCGTAATCGCCTGAGCGAATTAGGTTG
GGCACGTTTTGATGCAGATGATTTTGCACTGACCGCACATGAACGTGATGA
ACTGGATTTTCTGGCACGTTATGGTGAAAGTCTGCCGCTGGATCGTTTTGG
TGGTGATGGTCGTCGTCGTGCATATTGTGAAGGTATTGTTGATCTGGCAAG
CCGTCAGATTGCATGGCGTCCGGGTCATCGTGCCGAAGATGGTGGTATTG
AAATTGAATATCAGCAGGATGAAATCTATCAGCCGGAATATGGTGGTGTT
GTGCGTCGTTTTCGTCGTCTGGGTAGCGAAGTTCTGGAAACCGGTCTGATT
AATCGTCTGATTTGGCATGATCTGGATCTGACACCGCTGCCGGAACGTCAT
GAAACCCTGCTGTGTGGTCTGCATATGATTTGTATGACCGCAATTGGCACC
GAACCGGCACGTATTACACCGGATTGTCTGCATCGTGATGGTCAGCCGTAT
ACCGCAGCACATCTGATTCGTCGTCATAATGCAAAAGGTGGCGTTAACTAT
ATTGCACCGCCTCGTTTTAGCGGTTGGCGTGTTGAAGCAGTTCCGGATGAT
CAGCTGCAGGTTTTTACCCTGCATGAAGCACTGGATAGCTATGTGATTGAT
GATGAAGCCGTTAGCCATCATGTTACCAGCGTTAGCTGTGATGATCCGGCA
CTGCCTGGTATGCGTACCATTCTGCTGGTTGATTTTACACCGGTTAGCTGA




Table S3. Amino acid sequences

Protein UniProtKB

Amino acid sequence

CacikDO  C€7QJ42

KradKDO A6WF32

KrhikDO AOA2TOR1Q3

MintKDO AOA1X1XO0H1_9MYCO

CpinKDO C7PLM6

MKNLSAYEVYESPKTSGESRTEAVSEAAFESDPEVSAILVLTSSEAS
TLERVADLVTAHALYAAHDFCAQAQLAAAELPSRVVARLQEFA
WGDMNEGHLLIKGLPQVRSLPPTPTSNVHAVAATTPMSRYQAL
INECVGRMIAYEAEGHGHTFQDMVPSAMSAHSQTSLGSAVELE
LHTEQAFSPLRPDFVSLACLRGDPRALTYLFSARQLVATLTTQEIA
MLREPMWTTTVDESFLAEGRTFLLGFERGPIPILSGADDDPFIVF
DQDLMRGISAPAQELQQTVIRAYYAERVSHCLAPGEMLLIDNRR
AVHGRSIFAPRFDGADRFLSRSFIVADGSRSRHARSSFGRVVSAR
FS

MSSLFLDSSAHVPTLFELPAPQRAALAALGARLTADPVTEPDAFG
RQARLLARELSVEVTEALWAFEERGSDSGVLVLRGLEVGELPPTP
ADNTGGIGGRTLLARQQAIVSHALGHMVGYAAEGHGHLLODM
VPNARLAATQQSQGSRVELEAHTEQCFSDLRPDYVVLGCLRGDA
DAATYAFRALDLLAHVDPTDVMELFRPLWTTLVDESFADFLDTR
EVRGPFSILSGDVDDPTMLVDQDLMHGITKHAQALLERVLEIYVA
HRHAVVLQPGDVLLLDNLRAMHGRSPFAPRFDGTDRFISRGFVV
RDLRRSRFARPGGNRVVQASFS

MSSVFLDSSAVVPTVRELATEERSALAALGSRVSADPVTDPEAFG
RQARLLARELPQGLAETLWAFEERGSDSGVLVLRGLDVGDLPPT
PPDNTGGVGGRTLLARQQAVVSHALGHMVGYAAEGHGHLLQD
MVPNAKLAATQQSQGSRVELEAHTEQCFSALRPDYVVLGCLRG
DADAATYAFRALDLLGHVDPTEVMELFRPLWTTLVDESFADFLD
TREVRGPFSILSGEIDDPTMLIDQDLMHGITKRAQALLERVLEIYV
AHRHAVVLQPGDVLLLDNLRAMHGRSPFTPRFDGTDRFISRGFV
VRDLRRSRFARPGGGRVVQASFS

MLTIDPLRDPQGYVRQARLLSAQLPWALRETVVDFETYGDGGLL
VTGLEVGSVAATPDSPANDVTHNTPIAAASALLLACIANLVGYRA
ESWGRICQSVIPTKGDASQQKSTGSRVCLECHTEQAFNLLTRPDY
VALGCLRGDPHAATFMLSARALQEHLPSSVVGLLREPMFNTRID
QSFIEGGVPDEVRGPIPVLSGALEDPVITFDEDLMWGNSPKHQA
ALEMVKTVWADHRSSVVLKRGDVLIIDNSRAIHGRSAFRPRWD
GGDRWLCRLQGVCDLTRTRDARRPQSPVIEIRGC

MRPLDVTPTISPGAQDLPRTMHFAAEPPLQPLIIDITEEEKLEITYI
GKKLKRKYKSYDDPGFISMLHLNAYTLLPERIAKVLSNFGTDFSDQ
QYGAVVLRGLIEIGQDELGPTPRSWQETDHEKIMEYGFISSLLHG
AVPSKPVEYFAQRKGGGLMHAIIPDENMSFTQTGSGSRTDLFVH
TEDAFLHNAADFLSFLFLRNEERVPSTLYSIRSHGRPDAILQELFKPI
YKCPKDANYASEEALGDDIRTSVLYGSRSAPFMRFDAAEQIYNED
ANQDPEALHNLKRFWEEARKLIYNDFVPESGDLIFVNNHLCAHG
RNAFLAGFREENGQLVKCERRLMLRMMSKTSLINIREVTHPENP
YLIMEEHYGKVYSAHLANL



NkorKDO

FspeKDO

FjohKDO

PbraKDO

PlumKDO

BspeKDO

G8T8DO0

J13BZS6

A5FF23

A8KCI8

AOA022PMX0_PHOLU

AOA1B4SJJ6

METIIESRQRINSPGVLPPPLSPLIVDVTPKERASISNVANILLKAFG
HYEHPDFISALHLNAFQLLPERIAGILSRFGTDFSRHQYGALVFRG
LTEVDQEALGPTPPSWKETDYSKLVKYGFICSLLHGAIPSKPVQYY
AQRKGGGLLHAVIPDEKMSHTQTGSGSRTDLFVHTEDAFLFNQA
DFLSFLFLRNEEQVPSTLYSIRSHGDTNAIMAELFKPIYKCPKDANY
ADDENAGEEVTTSILYGNRERPFIRFDAAEQIYNEKAGQTPEAM
HNLVRFWDEAKQLIYNDFVPDSGDLIFVNNHLCAHGRNSFVAGY
RNENGQLVKCERRLMLRMMSKTSLINIQSVTQLNDPYFIMEEHY
GKLFHSQQ

MSVERSAETSLTLEIPTSPLIIKITQQERNILSNVGNLLVKAFGNYE
NPDYIASLHLHAFQLLPERITRILSQFGSDFSAEQYGAIVFQGLIEV
DQOQDDLGPTPPNWQGADYGKLNKYGFICSLLHGAVPSKPVQYYA
QRKGGGLLHAVIPDEKMAATQTGSGSKTDLFVHTEDAFLSNQA
DFLSFLYLRNEERVPSTLYSIRSHGKMNPVMKKLFEPIYQCPKDAN
YNDEDVANSGPTASVLYGNRELPFIRFDAAEQIFNENAGQTSEAL
GNLMDFWDEAKTLINSDYIPNSGDLIFVNNHLCAHGRSAFIAGQ
RIENGEIIKCERRQOMLRMMSKTSLIHIRSVTRTDDPYFIMEEHLGK
IFDLD

MKSQSLIEDEIPVKENYAYQIPTSPLIVEVTPQERNILSNVGALLEK
AFKSYENPDYIEALHLYSFQLLPERIARILSRFGTDFSADQYGAIIFR
GLLEVDQDHLGPTPANWQSADYSKLNKYGFICSLLHGAVPSKPV
QYYAQRKGGGILHAVIPDEKMAATQTGSGSKTNLYVHTEDAFLL
HQADFLSFLYLRNEERVPSTLYSVRSHGKVNKIMEKLFDPIYQCPK
DANYQEEINDGPLASVLYGNKKLPFIRFDAAEQIFNENAGQTPEA
LYNLTEFWNEAKELINSDYIPDSGDVIFVNNHLCAHGRSAFTAGQ
KEENGKLVPCERRQMLRMMSKTSLIHIRSMTHTDDPYFVMEEH
LGKVFDQA

MQLGVPFLKRESMSKMTGQEWAAAAPETEPGDVRAALQQRG
WARFDATDMQVAVDEAADLQRLTEYARSLPVDRFGTGGRHRS
YAEGILTPRRKTIAWKAGARTPDGRVEIAYVQHSEFQPEHGGVV
RNFARTREDILALPLVHRLIWYDLSLTPMFDAEGDLLCGFHMIRM
QATPGAVARITPDCLHQDGQPFTAVHLVERSHAEGGVNFIAPPR
YTGRQFDEVPSHLLSAFVLGSPLQSYIIDDAAICHQVTAVSCSPGA
SHGTRTVILIDFSPLNPASSAQPT

MGWNIFTNAPDSYHLTAAHIRNSLHQQGFATFNAADLDLSDSE
KIDLISLCELSKSLPLDRFGEGGRHRSYCEGIWSWETETIDWKTGY
PQPDGSVEIDYHQGSEYQPEFGGVVRKFLRMSDEILNKGLLNKLI
WHDLSLTGMAEHYSHLLCGVHLIRMQALPGKPAKITPNCFHRD
GQPFTAVHLIERYNVEGGATHIAPPSYTNCQLEAVPAHEITRFLLN
DPLDSYIIDDAAICHYINPVICDENASVGVRTIILIDFTPLEQSDRRP
Q

MQQQGWARFDAADLDHVEAKSHCLAQLSRYADQLPVDRHGG

AGRHRSYAEGVLAPNDGHVAWKPGFVGLDGAIEIEYRQEIGFQP
EYGGVHRRFLRTSDSILALPLIRKLIRFDLALTPLGELGEPLLCGLHV

LRMRALPGVMSRITPDCLHOQDGQPFTAVHLIDRTSAVGGVNYIA
PPQYAGRQVDDVPDEQVRAFSLHVPLESYIIDDAAVSHHVTSISC
APGAPCGMRTVILIDFTPLDAVVRSPSDAARPIVPTSNPEPVRD
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BpseKDO

BplaKDO

Q63KU4

AOAOB6S2HO

MHRIEEEPFSAESRAEPDAGAALRALGWMMFGMEDLRLCADE
RRELAQLARYAQTLPIDGFGGNGRHRCYAEAVLSPSARTLRWKP
GIVGKDGTIEVEYEQETEFQPEYGGVRRRFARASDRVLQSSLIRKLI
WFDFDLIGWAGASEPLQCGFHLVRLQALPGKPSRSTPDCLHRDG
QPYTAVHLVSRHDVTGGLNYIAPPRYSGRNVDELPADALTTFTLT
EPLDSYIVDDAAVCHHVSAVGCAPGAASGSRTVMLIDFSPIPLSS

MDNVSQEIVVSHESLSTDNLGIIGIRNRLSELGWARFDADDFALT
AHERDELDFLARYGESLPLDRFGGDGRRRAYCEGIVDLASRQIAW
RPGHRAEDGGIEIEYQQDEIYQPEYGGVVRRFRRLGSEVLETGLIN
RLIWHDLDLTPLPERHETLLCGLHMICMTAIGTEPARITPDCLHRD
GQPYTAAHLIRRHNAKGGVNYIAPPRFSGWRVEAVPDDQLQVF
TLHEALDSYVIDDEAVSHHVTSVSCDDPALPGMRTILLVDFTPVS
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Figure S 1 Exemplary plasmid map of pET-22b(+)-CaciKDO
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Figure S 2 Exemplary plasmid map of pET-24a(+)-PbraKDO
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Results

SDS-PAGE gel images of cell-free synthesized KDOs. Reference — CFPS without chaperones, -DNA —
CFPS mix without plasmid template
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Figure S 4 Blan-KDO (31.5 kDA) + Chaperones (DnaK, DnaK, GrpE; DnaK, DnaK, GrpE, GroES, GroEL; GrokEsS,
GrokEL, tig)
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Figure S 6 Bpse-KDO (30.5 kDA) + Chaperones (DnaK, DnaK, GrpE; DnaK, DnaK, GrpE, GroES, GroEL; GrokES,
GroEL, tig)
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Figure S 7 Bspe-KDO (30.2 kDA) + Chaperones (GroES, GroEL; tig)
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Figure S 8 Bspe-KDO (30.2 kDA) + Chaperones (DnaK, DnaK, GrpE; DnakK, DnaK, GrpE, GroES, GroEL; GroES,

GroEL,

tig)

15



S S Q&
) ) @ ) %) S
s & S & S @
Q 9 Q 9 Q QO
g J Ng 3 ¥ Q
Q N \g Q PN \g Q N
S & 5T » & s &
() N . (=) N ’ [ ~
MW Reference GroES, GroEL tig

[kDa]
200
150

120

100
85

70
60

50

40

30

e e SR —

Figure S 9 Caci-KDO (40.0 kDA) + Chaperones (GroES, GroEL; tig)
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Figure S 10 Caci-KDO (40.0 kDA) + Chaperones (DnaK, DnaK, GrpE; DnakK, DnaK, GrpE, GroES, GroEL; GroES,
GrokEL, tig)
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Figure S 12 Cpin-KDO (44.4 kDA) + Chaperones (DnaK, DnaK, GrpE; DnaK, DnaK, GrpE, GroES, GroEL; GroES,
GroEL, tig)
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Figure S 14 Fjoh-KDO (42.8 kDA) + Chaperones (DnaK, DnaK, GrpE; DnaK, DnaK, GrpE, GroES, GroEL; GrokEsS,
GroEL, tig)
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Figure S 15 Fspe-KDO (41.9 kDA) + Chaperones (DnaK, DnaK, GrpE; DnaK, DnaK, GrpE, GroES, GroEL; GroES,
GroEL, tig)
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Figure S 16 Fspe-KDO (41.9 kDA) + Chaperones (GroES, GroEL; tig)
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Figure S 18 Krad-(37.3 kDa), Krhi-(37.2 kDa), Mint-KDO (40.1 kDa) + Chaperones (DnaK, DnaK, GrpE, GroES,
GroEL; DnaK, DnalJ, GrpE)
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Figure S 20 Krad-(37.3 kDa), Krhi-(37.2 kDa), Mint-KDO (40.1 kDa) without chaperones
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Figure S 21 Nkor-KDO (42.9 kDA) + Chaperones (DnaK, DnaK, GrpE; DnaK, DnaK, GrpE, GroES, GroEL; GroES,
GroEL, tig)
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Figure S 22 Nkor-KDO (42.9 kDA) + Chaperones (GroES, GroEL; tig)
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Figure S 24 Pbra-KDO (32.5 kDA) + Chaperones (GroES, GroEL; tig)
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Figure S 25 Plum-KDO (31.8 kDA) + Chaperones (DnaK, DnaK, GrpE; DnaK, DnaK, GrpE, GroES, GroEL; GroES,
GroEL, tig)
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Figure S 26 Plum-KDO (31.8 kDA) + Chaperones (GroES, GroEL; tig)

24



