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Fig. S1 Schematic diagram of plasmid structure of pTargetF-N20-mutL, pTargetF-

N20-mutH, pTargetF-N20-mutS and pTargetF-N20-recG  

 

 

 

 

 

 

 

 



 

 

 

 

Fig. S2 Schematic diagram of plasmid structure of pEtac-rpoS, pEtac-dinB, pEtac-recA 

and pEtac-rpoD 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Fig. S3 Schematic diagram of the structure of tandem expression of double plasmids 

pEtac-ilvBN-ilvC and ptet-ilvE-ilvD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Marker 1  2  3  4  5  6  7  8 

Fig. S4 Gel electrophoresis verification diagram of single gene knockout strain 

Marker：10000 bp；1：mutH wild type strain；2: mutH knockout strain；3：mutL wild 

type strain；4：mutL knockout strain；5：mutS wild type strain；6：mutS knockout 

strain；7：recG wild type strain；8：recG knockout strain 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Marker  1   2    3    4    5   

Fig. S5 Gel electrophoresis verification of single gene overexpressed bacteria 

Marker：2000 bp；1：pEtac；2：pEtac-dinB；3：pEtac-rpoS；4：pEtac-rpoD；5：

pEtac-recA  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table S1 Primer sequences 

Primer Sequences（5’→3’） 

KZ-recG(u)-S GGATCCCGTTTCTGCGATTATTCGTA 
KZ-recG(u)-A GGTCTTCTCACTGCCGCCTTGGCACTTACCCTGCAGCCTG 
KZ-recG(d)-S AAGGCGGCAGTGAGAAGACC 

KZ-recG(d)-A GAATTCAGCAACGGTCTGTCAATAAT 
KZ-mutH(u)-S GGATCCGTGAAGAACTACGGAATTAC 

KZ-mutH(u)-A GCGGCAGGTCAAAGCGATGGGTCATGATACCTTGATTAAA 
KZ-mutH(d)-S CCATCGCTTTGACCTGCCGC 
KZ-mutH(d)-A CTGCAGCACCGAGTCGAGGCTAAAGA 

KZ-mutL(u)-S GAATTCTATGGGTGCTCTCTAACCGT 
KZ-mutL(u)-A GCAGGCTCGCCTTACTGATACAATCGTCCTTAGTTTGGCA 
KZ-mutL(d)-S TATCAGTAAGGCGAGCCTGC 

KZ-mutL(d)-A CTGCAGGGGAAAGCCTTTGTGGATCA 
KZ-mutS(u)-S GGATCCCTTCACGCTTTGCAGGCTGG 
KZ-mutS(u)-A AAGACTATCGGGAATTGTTAGGGGTTATGTCCGGTTCCCT 

KZ-mutS(d)-S AGGGAACCGGACATAACCCCTAACAATTCCCGATAGTCTTTTG 

KZ-mutS(d)-A GAATTCTCGTTAGTGATTTCAATAATATGTG 
KZ-sgRNA-A ACTAGTATTATACCTAGGACTGAGC 

pTargetF-sgRNA(mutS)-S gtcctaggtataatactagtgcaaactattggcgcattgcgttttagagctagaaatagcaagt 

pTargetF-sgRNA(mutH)-S gtcctaggtataatactagtgtactgtggataccggttgagttttagagctagaaatagcaagt 

pTargetF-sgRNA(mutL)-S gtcctaggtataatactagtttcacgcaccgcagaacagcgttttagagctagaaatagcaagt 

pTargetF-sgRNA(recG)-S gtcctaggtataatactagtccggtttatccaacaacggagttttagagctagaaatagcaagt 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S2 Primer sequences 

Primer Sequences（5’→3’） 

KZ-dinB-S TCACACAGGAAACAGAATTCATGCGTAAAATCATTCATGT 
KZ-dinB-A AAGCTTGTCGACGGAGCTCtcataatcccagcaccagtt 
KZ-recA-S AGAATTCGAGCTCCGTCGACATGGCTATCGACGAAAACAA 

KZ-recA-A TGGTGGTGGTGGTGCTCGAGTTAAAAATCTTCGTTAGTTT 
KZ-rpoD-S AGGAAACAGAATTCGAGCTCATGGAGCAAAACCCGCAGTC 

KZ-rpoD-A TGCTCGAGAAGCTTGTCGACTTAATCGTCCAGGAAGCTAC 
KZ-rpoS-S TGCTCGAGAAGCTTGTCGACTTAATCGTCCAGGAAGCTAC 
KZ-rpoS-A TGGTGGTGGTGGTGCTCGAGTTACTCGCGGAACAGCGCTT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table S3 Primer sequences 

Primer Sequences 5’→3’） 

KZ-ilvBN-S GAAACAGAATTCATGACTAC 

KZ-ilvBN-A gtaaatccacCTAGTATTTCTCCTCTTTGAGCTCctacggcgca 

KZ-ilvC-S aatgcgccgtagGAGCTCAAAGAGGAGAAATACTAGgtggatttac 

KZ-ilvC-A tcttcatttaaatcatttgtggttcggc 

KZ-ilvD-S ttaatcaataaGAGCTCAAAGAGGAGAAATACTAGatgcctaagtaccgttccgc 

KZ-ilvD-A AAGCTTGTCGACttaaccccc 

KZ-ilvE-S gagaaaagAATTCatgaccacgaagaaag 

KZ-ilvE-A acttaggcatCTAGTATTTCTCCTCTTTGAGCTCttattgatta    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


