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Table S1 Nucleotide sequence of the genes chemically synthesized in this study. 
kivd gene 
ATGTATACGGTTGGCGATTACCTGTTAGATCGTCTGCATGAGTTAGGCATCG
AGGAAATTTTTGGAGTACCAGGTGACTACAATCTGCAGTTTCTGGATCAGA
TTATTTCGCGCAAAGACATGAAATGGGTGGGAAATGCGAACGAATTGAATG
CCTCATATATGGCCGACGGCTATGCACGGACCAAAAAAGCAGCCGCCTTTC
TGACGACATTTGGCGTCGGGGAATTGAGCGCCGTTAATGGCTTGGCGGGTA
GCTACGCGGAAAATCTTCCGGTTGTGGAGATTGTTGGTAGTCCTACCTCTA
AAGTCCAGAACGAGGGCAAATTCGTGCACCATACCCTTGCGGATGGCGATT
TCAAACACTTTATGAAAATGCATGAACCGGTTACCGCTGCGAGAACCCTGC
TGACGGCAGAAAACGCCACCGTCGAGATTGACCGTGTTTTGAGCGCTCTC
CTGAAAGAGCGCAAACCGGTGTACATCAACTTGCCAGTGGATGTCGCAGC
CGCAAAAGCGGAAAAACCCAGTTTACCTCTGAAGAAAGAAAATCCGACGT
CGAATACGAGCGATCAGGAGATCCTGAACAAAATTCAGGAAAGTCTGAAG
AATGCGAAAAAACCGATTGTCATAACAGGCCACGAAATTATTTCCTTTGGC
CTGGAAAACACCGTGACTCAGTTCATCTCGAAAACCAAATTGCCCATTACT
ACCCTTAACTTCGGGAAGTCTTCCGTGGACGAGACACTGCCGTCATTTTTA
GGGATCTACAATGGCAAACTGAGTGAACCGAATCTCAAAGAGTTCGTAGA
ATCTGCCGATTTCATCCTCATGCTGGGCGTAAAACTTACCGATAGCTCAACC
GGTGCGTTTACTCACCATCTTAACGAGAACAAGATGATTTCGCTGAATATCG



ATGAAGGTAAGATATTCAACGAAAGCATCCAGAATTTCGACTTCGAAAGCC
TGATTTCCAGTCTGCTCGATTTGAGCGGTATTGAATACAAAGGCAAATATAT
TGACAAGAAACAGGAGGATTTTGTACCGAGCAACGCGTTACTGAGTCAAG
ATCGACTGTGGCAAGCTGTAGAAAATCTGACGCAAAGCAACGAAACGATA
GTTGCAGAACAGGGTACTTCGTTCTTTGGTGCCAGTTCTATTTTTCTCAAAC
CGAAATCCCACTTCATCGGTCAACCGCTGTGGGGTTCTATCGGGTATACCTT
TCCTGCGGCGCTAGGATCGCAAATTGCCGACAAAGAATCACGCCATCTGCT
GTTTATTGGCGATGGCTCTCTGCAACTGACTGTGCAGGAACTGGGCCTAGC
TATTCGCGAAAAGATCAATCCCATCTGCTTTATCATCAACAACGACGGTTAT
ACAGTTGAACGCGAGATCCATGGTCCAAACCAGTCCTATAACGACATTCCT
ATGTGGAACTATAGCAAATTACCGGAATCGTTCGGAGCTACCGAGGAACGT
GTGGTGAGCAAGATTGTGCGTACGGAAAACGAGTTTGTCTCAGTCATGAA
AGAAGCACAAGCAGATCCGAATCGTATGTATTGGATCGAACTGGTTCTTGC
GAAAGAAGATGCGCCAAAAGTGCTCAAGAAAATGGGGAAGTTATTTGCTG
AACAGAACAAATCCTGA 
 
padA gene 
ATGACCGAACCACATGTCGCGGTCTTGAGCCAGGTGCAACAGTTCCTCGAT
CGTCAACATGGGTTGTACATCGATGGTCGCCCAGGTCCTGCCCAGAGTGAG
AAACGTCTTGCTATCTTTGATCCAGCTACGGGTCAGGAAATTGCGTCGACC
GCGGATGCCAACGAAGCGGACGTGGACAACGCAGTTATGTCCGCTTGGCG
CGCTTTTGTGTCGCGCCGTTGGGCAGGCCGGCTTCCAGCGGAACGTGAAC
GCATTCTGTTGCGCTTTGCCGATTTGGTCGAACAGCACAGCGAAGAGCTG
GCACAGCTGGAGACACTCGAACAGGGCAAAAGCATCGCCATTTCGCGTGC
CTTTGAAGTTGGTTGCACGCTGAACTGGATGCGGTATACAGCCGGGCTCAC
CACCAAAATCGCGGGCAAAACGTTGGACCTGTCTATTCCCTTACCGCAAGG
TGCCCGCTATCAAGCCTGGACTCGCAAAGAACCGGTGGGTGTGGTTGCGG
GCATTGTCCCGTGGAATTTTCCCCTGATGATTGGTATGTGGAAAGTAATGCC
CGCTCTTGCAGCCGGTTGCAGCATTGTCATTAAGCCGTCAGAAACTACCCC
GCTTACCATGCTCCGTGTTGCCGAATTAGCATCTGAGGCAGGCATTCCGGA
CGGTGTGTTCAACGTCGTGACCGGCTCAGGTGCGGTTTGTGGTGCCGCGC
TGACTTCGCATCCACATGTAGCGAAGATCAGTTTCACCGGCTCCACAGCGA
CTGGCAAAGGCATTGCGCGTACTGCGGCGGATCACTTAACGCGCGTGACG
CTGGAACTGGGCGGAAAGAATCCGGCGATCGTCCTGAAAGATGCCGATCC
TCAGTGGGTGATTGAGGGCCTGATGACCGGGAGCTTCCTGAATCAAGGCC
AGGTCTGTGCAGCGTCTAGCCGTATCTACATTGAGGCACCGCTGTTTGACA



CCCTGGTATCAGGTTTCGAGCAAGCGGTAAAATCCTTACAAGTGGGTCCGG
GCATGTCCCCGGTAGCGCAGATTAATCCGCTGGTGAGTCGTGCACATTGCG
ACAAAGTGTGTTCGTTCCTGGATGACGCACAGGCTCAGCAAGCGGAACTG
ATCCGTGGAAGCAATGGCCCTGCTGGGGAAGGATATTACGTTGCCCCGACA
CTGGTGGTGAACCCGGATGCTAAACTGCGCTTAACCCGCGAAGAAGTCTT
TGGGCCTGTTGTTAACCTGGTTCGCGTTGCCGATGGTGAAGAGGCGCTTCA
GTTAGCCAATGACACGGAGTATGGTCTGACCGCCAGTGTATGGACGCAGA
ACCTGAGTCAGGCACTCGAATACAGCGATCGCCTGCAAGCAGGCACCGTT
TGGGTGAACTCCCACACGTTGATCGATGCTAATCTGCCCTTTGGCGGCATG
AAGCAGTCTGGCACGGGGCGCGACTTTGGACCGGATTGGCTGGATGGATG
GTGTGAAACCAAATCAGTGTGCGTACGCTATTGA 
 

 



Figure S1 Construction of the suicide plasmid of pK18-d-hbdH



 
 
 

 
 

Figure S2 Construction of pBBR1”C1PsABRePtac-bktB-kivd-padA and pBBRMCS-3_Ptac-bktB-kivd-padA



 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure S3 Construction of pJRD215_PAc_phaCAc_NSDG  


