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Figure S1. Confirmation of the genes deletion of adhP3 (a) and alkR (b) in BFDE-
AadhP3AalkR::Kan. The PCR products were analyzed by 1% agarose gel electrophoresis. Lane M,
DNA marker. (a) adhP3-UP-F and adhP3-DOWN-R were used as primers, BFDE (lane 1, 1011 bp)
and BFDE-AadhP3AalkR::Kan (lane 2, 502 bp) were used as templates. (b) alkR-UP-F and alkR-
DOWN-R were used as primers, BFDE (lane 3, 1098 bp) and BFDE-AadhP3AalkR::Kan (lane 4,
1724 bp) were used as templates.
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Figure S2. ODggo measurements of BFDE and BFDE-AadhP3AalkR strains when grown in LB
medium.
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Table S1. Primers used for gene deletion

Primers Sequence (5’-3')

adhP3-UP-F ATGAAAGCTGCCGTTGTCACTC

adhP3-UP-R CTGCAGGTCCACGGAGAATTCACCTGCAGAACCACGCCG
adhP3-FRT-F CGGCGTGGTTCTGCAGGTGAATTCTCCGTGGACCTGCAG
adhP3-FRT-R ATGCCGTCCAGCACCAGTCGGTACCGAGCTCGGATCCG

adhP3-DOWN-F
adhP3-DOWN-R
adhP4-UP-F
adhP4-UP-R
adhP4-FRT-F
adhP4-FRT-R
adhP4-DOWN-F
adhP4-DOWN-R
alkR-UP-F
alkR-UP-R
alkR-FRT-F
alkR-FRT-R
alkR-DOWN-F
alkR-DOWN-R
dkgB-UP-F
dkgB-UP-R
dkgB-FRT-F
dkgB-FRT-R
dkgB-DOWN-F
dkgB-DOWN-R
akR2-UP-F
akR2-UP-R
akR2-FRT-F
akR2-FRT-R
akR2-DOWN-F
akR2-DOWN-R
aldH-UP-F
aldH-UP-R
aldH-FRT-F
aldH-FRT-R
aldH-DOWN-F
aldH-DOWN-R
astD-UP-F
astD-UP-R
astD-FRT-F
astD-FRT-R
astD-DOWN-F
astD-DOWN-R
28a-AldH-F
28a-AldH-R
ACYC-AldH-F
ACYC-AldH-R

CGGATCCGAGCTCGGTACCGACTGGTGCTGGACGGCAT
CTAGCGGCGGAAGTCGATAAC
ATGAAAGCAATCGCCATTACCC
CTGCAGGTCCACGGAGAATTCACCGCATCCCAGCCCAG
CTGGGCTGGGATGCGGTGAATTCTCCGTGGACCTGCAG
CGTTTCAAACATCGAGCGGGGGTACCGAGCTCGGATCCG
CGGATCCGAGCTCGGTACCCCCGCTCGATGTTTGAAACG
TTAAAACCCCTCCAGCACGAT
ATGTCCGAATCAAAATTGTTTACCC
CTGCAGGTCCACGGAGAATTCTTAGCCTGGGCGGAGATC
GATCTCCGCCCAGGCTAAGAATTCTCCGTGGACCTGCAG
CGTATAGGCACCCGCGCGGTACCGAGCTCGGATCCG
CGGATCCGAGCTCGGTACCGCGCGGGTGCCTATACG
TTACAGCGTAGGGTAGTCGGTATAG
ATGGCAATCCCCGCATTTG
CTGCAGGTCCACGGAGAATTCATCCAGATCTTGGTGGTGATAAAC
GTTTATCACCACCAAGATCTGGATGAATTCTCCGTGGACCTGCAG
CAGTATCACCTGTGCAGGCGGGTACCGAGCTCGGATCCG
CGGATCCGAGCTCGGTACCCGCCTGCACAGGTGATACTG
TTAATCCCACTCGGGGGC
ATGCAATATATCACCCCACAAGC
CTGCAGGTCCACGGAGAATTCTCGCTGCTGCCTTCGGAG
CTCCGAAGGCAGCAGCGAGAATTCTCCGTGGACCTGCAG
CGTCCGACACCCAACTCCTGGTACCGAGCTCGGATCCG
CGGATCCGAGCTCGGTACCAGGAGTTGGGTGTCGGACG
CTATTTAAATCCGACCACCGG
ATGCGTTATGCTCATCCTGGC
CTGCAGGTCCACGGAGAATTCGGCATCGAGGGCAAAATCG
CGATTTTGCCCTCGATGCCGAATTCTCCGTGGACCTGCAG
CCCCATGCGATAGGCCAGGTACCGAGCTCGGATCCG
CGGATCCGAGCTCGGTACCTGGCCTATCGCATGGGG
TTAAAACAGTCCTAACGGCGC
ATGAGTCTATGGATTAACGGCGAC
CTGCAGGTCCACGGAGAATTCTTTTCGACGATCGCCTGG
CCAGGCGATCGTCGAAAAGAATTCTCCGTGGACCTGCAG
CAGCGGTTTGTTCCAGTTCAGGTACCGAGCTCGGATCCG
CGGATCCGAGCTCGGTACCTGAACTGGAACAAACCGCTG
TCATCGGGCCGATCCTTG
CATGCCATGGGCCGTTATGCTCATCCTGGCACC

CCCAAGCTTTCAGTGGTGATGATGGTGATGAAACAGTCCTAACGGCGCG

TAAGAAGGAGATATACATATGCGTTATGCTCATCCTGGCAC
GGTTTCTTTACCAGACTCGAGTTAAAACAGTCCTAACGGCGCG
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Table S2. Primers used for qRT-PCR

Primers Sequence (5’-3')

RT-16S-F GAGGAAGGCGATAAGGTTA
RT-16S-R CACATCCGACTTGACAGA
RT-adhP3-F ATCATCAGGTCAATGTAA
RT-adhP3-R GTCTTATCACCAAAATCG
RT-adhP4-F CTGGGAGTTTATGTTTAC
RT-adhP4-R GTGGTTTTAATCGTTTTATC
RT-alkR-F AGTTCCGTCAGAAAGTTC
RT-alkR-R ATCAGCCCTTTGCTAATC
RT-dkgB-F CATTGCTACCAATCAGAT
RT-dkgB-R TTCAGTGCCTTACCATAT
RT-akR2-F CATGGAGTATGTTGACCTG
RT-akR2-R CTTACCCGCCTTAACCAC
RT-aldH-F TGGATAACGGTTACTATATTCA
RT-aldH-R GCTTCCGCTTCATCTTTA
RT-astD-F GTATTCGGTCCGTACAATT

RT-astD-R TCAGCTCGCTCGGTTTA
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Table S3. Sequences of the target genes for deletion in R. ornithinolytica BF60

Gene

Sequence (5’-3')

adhP3

adhP4

alkR

dkgB

ATGAAAGCTGCCGTTGTCACTCACGATCATCAGGTCAATGTAACGGAAAAAACGCTGCGTCCCCTGCAACATGGCGAAGCGCTGCTG
AAAATGGACTGCTGTGGCGTCTGCCACACCGACCTGCACGTCAAAAACGGCGATTTTGGTGATAAGACCGGCGTCATCCTCGGACAT
GAGGGCGTCGGCGTGGTTCTGCAGGTCGGCCCCGGCGTCAATTCGCTGAAACCCGGCGATCGCGCCAGCGTGGCATGGTTCTTTGA
AGGCTGCGGCCACTGTGACTACTGTAACAGCGGCAACGAAACGCTCTGCCGCTCGGTAAAAAACGCCGGCTATACCGTTGACGGCG
GCATGGCGGAAGAGTGTATCGTCACCGCCAACTATGCGGTAAAAGTCCCGGATGGCCTCGACTCTGCGGCGGCCAGCAGCATCACCT
GCGCCGGCGTCACAACCTACAAAGCGGTGAAGGTCTCCCACGTCAAGCCGGGCCAGTGGATCGCGATTTACGGCCTCGGCGGCCTG
GGTAATCTGGCGCTGCAGTATGCGAAAAACGTCTTCAATGCCAAAGTTATCGCCATCGACGTCAACGACGAGCAGCTGAAGCTGGCC
GCAGAGATGGGCGCCGACCTGACCATCAACTCCCGCAGCGAAGATGCGGCGAAGGTGATTCAGGAGAAGACCGGCGGCGCCCATG
CCGCGGTGGTCACCGCCGTCGCGAAGGCCGCCTTCAACTCCGCCGTTGACGCAGTGCGCGCCGGCGGCCGCGTGGTGGCCGTTGG
CCTGCCGCCGGAAGCCATGAGCCTCGACATTCCGCGACTGGTGCTGGACGGCATCGAAGTGGTGGGTTCGCTGGTCGGTACCCGTC
AGGACCTGATTGAGGCCTTCCAGTTTGCTGCCGAAGGGAAAGTCGTGCCGAAAGTGACGCTGCGCCCGCTGGGCGATATCAACGCC
ATCTTTAAAGAGATGGAACAGGGGCAGATCCGCGGCCGGATGGTTATCGACTTCCGCCGCTAG
ATGAAAGCAATCGCCATTACCCGCGCAGCGGCAGAAGGCCGCAATATCCCCTTTTTAAGCGCCATCGAGCTGCCGGTTCCTACCGCCG
AGGGCCATGACCTGCTGGTTGAGGTAAAGGCCATTTCCGTTAACCCGGTGGACACCAAGGTACGCGCCGGATTCGATGCCGATACGC
CGCGGGTGCTGGGCTGGGATGCGGTTGGCACGGTCAAAGCCGTTGGCGATGCGGTCACCCTGTTCGCGCCGGGCGATGAGGTCTG
GTACGCCGGCGCGCTGGGCCGCCCGGGAAGCAATCAGGAATTTCAGCTGGTGGACGAACGAATTGTCGCCCTCAAGCCTCGCTCGC
TGGATAACGCTTCCGCGGCCGCCCTGCCGCTCACCGCTATTACCGCCTGGGAATTGTTATTCGATCGCCTGGGCGTCCAGGAGGGCG
GCAATACGGGCGACACGCTGCTGATCGTTGGCGCGGCGGGCGGCGTCGGCTCCATCCTGACCCAGCTGGCTCGCAGACTGACCGGG
ATGACGGTGATCGGGACGGCGTCGCGCCCGGAGAGCCAGAAATGGGTGCTGGACGCCGGCGCGCATCACGTAATTGACCACAGTA
AGCCGCTGAGCGAAGAGCTGGCTCGTATCGGAGTGAAGGCAGTGACCCACGTCGCCAGCCTGAACAACACCGAACAGCACTATTCG
CAGCTGATTGATGCCCTCGCGCCGCAGGGTAAACTGGCGCTGATCGACGATCCGCAAACCCTCGACGCCCGGCCGCTGAAGGCCAA
AAGCATCTCGCTGCACTGGGAGTTTATGTTTACCCGCTCGATGTTTGAAACGTCGGATATCATTGCCCAGCATCGGCTGCTGACCCGCG
TCGCCGCGCTGATTGATGATAAAACGATTAAAACCACGCTCGGCGAACACTACGGCGCGATCACCGCGGAGAATCTGCAGAAAGCCC
ACGCTCAGCTCGAAACCGGACGCGCGGTGGGCAAAATCGTGCTGGAGGGGTTTTAA
ATGTCCGAATCAAAATTGTTTACCCCGTTGAAAGTGGGTGCGGTCACCGTACCTAACCGCGTGTTTATGGCTCCGTTGACCCGCCTGC
GCAGCATCGAACCCGGCGATATCCCGACTCCGCTGATGGCCGAGTACTACCGTCAACGCGCCAGCTCCGGGCTGATTATCTCCGAAGC
AACGCAGATCTCCGCCCAGGCTAAAGGCTATGCCGGCGCCCCGGGTCTGCACAGCCCGGAACAAATCGCGGCCTGGCAGAAAATCA
CCGCCGGCGTTCACGCCGAAGCGGGACATATTGCGGTACAGCTGTGGCATACCGGTCGTATCTCACATAATAGCCTGCAGCCGGGCG
GCGCGGCGCCGGTTGCGCCGTCCGCAATCAGCGCCGGCACCCGTACGTCGCTGCGCGATGAGAACGGCCACGCCGTGCGCGCCGAT
ACCTCGATGCCGCGTGCGCTGGAGCTCGATGAGATCCCGGGGATCGTCAACGACTTCCGCCAGGCGGTAGGCAACGCTCGCGACGC
CGGCTTCGATCTCGTTGAGCTGCACTCGGCCCACGGCTACCTGCTGCACCAGTTCCTGTCACCAACGTCTAACCAGCGTAGCGATCAA
TACGGCGGCAGCGTTGAAAACCGCGCGCGCCTGGTGCTGGAAGTGGTTGATGCGGTCAGTCAAGAGTGGAGCGCCGATCGCATCG
GTATCCGCGTATCGCCAATCGGCAGCTTCCAGAACGTCGATAACGGCCCGAACGAAGAAGCCGACGCCCTGTATCTGATTGAAGAGC
TGGCTAAACGCGGCATCGCCTACCTGCACATGTCCGAGCCGGACTGGGCCGGCGGCCAGCCGTACAGCGACGAGTTCCGTCAGAAA
GTTCGCGACCGTTTCCCGGGTGCCATCATCGGCGCGGGTGCCTATACGGTTGAAAAGGCTAACGATCTGATTAGCAAAGGGCTGATT
GACGCCGTGGCTTTCGGCCGCGACTTTATCGCCAATCCGGATCTGGTTGCCCGTCTGAAGCACAAGGCGGCGCTGAACCCGCAGCG
CCCGGAGAGCTTCTACGGCGGCGGCGCGGAAGGCTATACCGACTACCCTACGCTGTAA
ATGGCAATCCCCGCATTTGGTCTTGGAACCTTCCGTCTGAAAGATGATGTGGTTATCGCATCGGTAAAAACGGCGCTGGAACTGGGCT
ACCGTACGATTGATACCGCTCAGATCTATGATAATGAAGCGGCCGTTGGCCAGGCCATCGCCGAAAGCGGCGTGGCGCGTGATGAGC
TGTTTATCACCACCAAGATCTGGATCGAAAACCTGAGCAAAGACTCGCTTATTACCAGTCTGAAAGAGAGCCTGAAAAAGCTGCGTAC
TGATTATGTCGATCTGACGCTGATCCACTGGCCTTCGCCGGGTGATGCCGTCGCCGTTGAAGAGTTTATGCCGGCGCTGCTGGAAGCT

AAAAAGCTGGGGCTGACTCGCCAGATCGGAATTTCAAACTTCACGATTCCGCTGATGGAACGCGCAATTGCTGCCATCGGCGCTGAA
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akR2

aldH

astD

AACATTGCTACCAATCAGATTGAGCTATCCCCCTACCTGCAGAATCGCAAGACTGTGGATTGGGCGACAGCGCACGGTATCCATATCAC

GTCGTACATGACGTTGGCATATGGTAAGGCACTGAAAGACGAAGTCATTTCAGGTATTGCTGCGAAGCACAGCGCAACGCCTGCACA

GGTGATACTGGCCTGGGCTTTGGGAGAAGGCTACGCGGTGATCCCGTCTTCAACTAAACGTGAAAATCTGGCGAGCAACCTGAAAG

CTCAGGATCTGCAGCTGGATGAGGAAGATCGTAAAGCGATCGCCGCGCTGGATTGCAACGATCGTCTGGTTAGCCCGGAAGGACTT

GCCCCCGAGTGGGATTAA

ATGCAATATATCACCCCACAAGCAACCAACCTGCGGGTTTCCCGACTGTGTCTCGGCTGCATGACCTTCGGCGAGCCGGATCGGGGC

AAACACGCCTGGACGCTACCGGAAGAGAGCAGCCGCCCGCTGATCCAGCGCGCTCTGGAAGGCGGCATCAACTTTTTTGATACCGC

CAACAGCTACTCCGAAGGCAGCAGCGAAGAGATCGTTGGCCGCGCCCTGCGCGACTTTGCCCGCCGCGACGAAGTGGTGGTTGCC

ACCAAGGTTTACCACCAGGTGGGAGACCTGCCGGAAGGCCTCTCCCGCGCGCAAATTCTCCGCTCTATCGACGACAGCCTGCGGCG

CCTGGGCATGGAGTATGTTGACCTGCTGCAAATCCACCGCTGGGATTACGCCACGCCCATTGAAGAGACCCTCGAGGCGTTGAACGA

GGTGGTTAAGGCGGGTAAGGCGCGCTATATCGGCGCTTCATCGATGCATGCCCGCCAGTTTGCCCAGGCCCTGGAGCTGCAGGAGC

GTAACGGCTGGGCGCGCTTCGTCACCATGCAGGATCATTACAACCTGATTTACCGCGAAGAAGAGAACGAGATGCTGCCGCTGTGCA

ATCGCGCAGGGGTCTCGGTCATCCCCTGGAGCCCGCTGGCGCGCGGCCGTCTCACCCGCCCGTGGGGAGAAACCACCGCGCGGLT

GGTCTCCGATGAGTTTGGCCAGTCGCTGTACAGCGCCAGCGATAGCAACGATGAGCTGATCGCGGCGAATCTCGCGGAGGTGGCGG

AGGAGTTGGGTGTCGGACGGGCGCAGGTGGCGCTGGCGTGGCTGCTGAGCAAGCCCGGCGTCGCCGCGCCGATTATCGGCGCCTC

GCGTCAGGATCAGCTGGATGAGCTGCTGAACGCCGTCGATTTAACGCTGACGCCGGAGCAGGTAGAAAAGCTGGAAGCGCCGTACA

GGCCGCATCCGGTGGTCGGATTTAAATAG

ATGCGTTATGCTCATCCTGGCACCCCGGGCGCGTTAGTGACACTTAAATCCGCCTACGGCAACTATATTGACGGCAAGTTTGTCGAGCC

GCTCGGCGGCGAATTCTTTATGAATACCTCCCCCGTGGACGGGAGCGACATTGCGCAATTTCCCCGCTCCGATGCCAAAGATATCGAT

TTTGCCCTCGATGCCGCGCACCGCGCCGCAGAGGCATGGGGAAAAACGTCGGTCCAGCAGCGCTCTAATCTGCTGCTGGAGGTTGC

CGATCGCATCCAGAAAAACCTCGAGTACCTGGCGGTAGCGGAGAGCTGGGATAACGGGAAGCCGATTCGCGAAACCCTCAACGCCG

ATCTGCCGCTGGCGGTCGATCACTTCCGCTATTTTGCCGGCTGCCTGCGCGCGCAGGAGGGCAGCACCGCCGAGATCGACGAAACC

ACCGTGGCCTATCACTTCCACGAGCCGCTGGGCGTGGTAGGGCAGATCATCCCGTGGAACTTCCCGCTGCTGATGGCGGCGTGGAA

GCTGGCGCCGGCGCTGGCGGCAGGCAACTGCGTGGTGCTCAAGCCGGCAGAGCAGACGCCGCTCAGCATTACGCTGCTGATGGAA

ATTATCGGCGATATCTTCCCGCCGGGCGTGCTGAACGTGGTGCAGGGATTCGGCAAGGAGGCCGGCGAAGCGCTGGCGACCAGCA

AGCGGATCGCGAAAATCGCCTTCACCGGCTCGACGCCGGTAGGCCGACATATTATGGCCTGCGCCGCGGAGAATATTATTCCCTGCAC

CGTTGAGCTCGGCGGCAAGTCGCCAAACATCTACTTTGCCGACGTGATGGACGGCGAAGACGAGTTTATTGAGAAGGCGGTGGAG

GGGCTGGTGCTGGGCTTCTTCAACCAGGGCGAAGTCTGCACCTGCCCATCGCGGGCGCTTATTCATGAATCGATCTACGAGCCGTTTA

TGGAGCGGGTGATGGCGAAAGTGGCGCAGATTCGCCGCGGCGACCCGTTTGATACCGATACGATGATCGGCGCCCAGGCCTCGCGC

CAGCAGTTCGACAAGATCCTGTCGTACATTAAAATTGCCCGCGACGAAGGCGGCCAGATCCTCACCGGCGGCGAGCGCGCCAGCATC

ACCGCGGAGCTGGATAACGGTTACTATATTCAGCCCACCCTGATCAAGGGGCGCAACGATATGCGCAGCTTCCAGGAGGAGATTTTC

GGCCCGGTCATTGGCATCACCACCTTTAAAGATGAAGCGGAAGCGCTGGCGATTGCCAATGAGACCCAGTTTGGCCTCGGGGCCGG

CGTCTGGACGCGCGATACCAACCTGGCCTATCGCATGGGGCGCGGGATTAAAGCCGGCCGCGTGTGGACAAACTGCTACCACGTCTA

CCCGGCCCACGCGGCGTTTGGCGGCTACAAGCAGTCCGGCGTCGGGCGCGAAACCCACAAAATGGCGCTGAACGCCTACCAGCAG

ACGAAAAACCTGCTGGTGAGCTACGGTACCGCGCCGTTAGGACTGTTTTAA

ATGAGTCTATGGATTAACGGCGACTGGCAAACCGGGCGCGGCCCGGCCCGCAGTAAAAGCAACCCGGTGAGCGCAGAGCCGCTGT

GGCAGGGTAACGACGCCGACGCCGGGCAGGTTGCGCAGGCGGTTGAGGCCGCCCGGCGCGCGTTTCCGGCGTGGGCCAAAGCGC

CGCTTCGCGTGCGCCAGGCGATCGTCGAAAAGTTTGCCGCCCTGCTGGAGGCCAACAAAGCGCCGCTGACGGCCATCATTGCCGCC

GAAACCGGCAAGCCGCGCTGGGAGGCGGCGACGGAAGTTGGCGCGATGATCAATAAAATTGCCATTTCGCTCAAGGCCTACCACAG

CCGTACCGGCGAGGCGCACACCGCCATGGGCGACGGGTCGGCGACGCTGCGCCATCGGCCGCACGGCGTGCTGGCGGTATTCGGT

CCGTACAATTTCCCCGGCCATCTGCCAAACGGCCATATCGTACCGGCGCTGCTGGCGGGGAATACGGTAGTGTTTAAACCGAGCGAG

CTGACGCCGCAGAGCGGCGAGGCGGTGGTGAAGCTGTGGGCCGAAGCGGGCCTGCCACCGGGCGTGCTGAACCTGCTGCAGGGC

GGGCGCGAAACCGGCGAGGCGCTGAGCGGCCAGTCCGATATTGACGGGCTGCTGTTCACCGGCAGCTCCGCTACCGGCTTTCAGCT

GCATCGCCAGCTGGCCGGACAGCCGGAGAAGATCCTCGCGCTCGAAATGGGCGGCAACAACCCGCTGATCGtTGACGAGCCGCAG
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GATATTGATGCCGCCGTGCATTTGACCATCCAGTCGGCCTTTATTACCGCCGGGCAGCGCTGCACCTGCGCTCGCCGTCTGCTGGTGA

AGCGCGGCGAGGCCGGAGATGCGTTCCTGGCGCGATTGGTGGCCGTCGCGCAGCGGCTTATTCCCGGCGCGTGGGACGCGGAGCC

CCAGCCGTTCCTCGGCGGTTTAATCTCCCCGCAGGCGGCGCAGAAGGTCCATCAGGCCTGGCTGCAGCACGTCGCCAGCGGCGGCA

AAACGCTGCTGGAGCCGCGGCTGCTGGAGGCTGGAACCTCGCTGCTGACCCCGGGGATCGTCGAGCTGACCGATGTTGCCGAGGT

CAAAGATGAGGAGGTCTTCGGTCCGCTGCTGTGCGTCTGGCGCTATGACGAATTTGAGCAGGCGATCGCGCTGGCCAACGCCACGC

GTTTTGGGCTCTCGTGCGGGCTGATTTCTGCCGAGCGCGAGAAGTTTGACCAGCTGCTGCTGGAGGCGCGGGCCGGGATCGTGAA

CTGGAACAAACCGCTGACCGGCGCCGCCAGCACTGCACCCTTTGGCGGCATCGGCGCGTCGGGCAACCATCGTCCCGGAGCCTGGT

ACGCGGCGGATTATTGCGCCTGGCCGATGGCAAGCCTGGAGTCGCCGGAGCTGACGCTGCCGGAAACCCTCAGCCCGGGCCTCGAC

TTCCGGCAAGGATCGGCCCGATGA
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