
TABLE S1: Primers used in this study 

Primer Sequence (5’ →3’) 

pJDG2z 
JG39_pAWP87_backbone_fwd  TAGTTGTCGGGAAGATGCGTGATCTG  
JG40_pAWP87_backbone_rev  TAATTCCTCCAGATTGATTTTTCGC  
JG49_zeo_F cattatgcgaaaaatcaatctggaggaattATGGCCAAGTTGACCAGTGCC 
JG50_zeo_R ggatcagatcacgcatcttcccgacaactaTCAGTCCTGCTCCTCGGCCA 
Knockout vector backbone primers 
AP88 TACGTACGCGTGTTAACCGG 
JG88_backbone_rev  CTGTCAGACCAAGTTTACTCATATATACTTTAGATTG  
pJDG14 lanA knockout plasmid 
JG119_screening_F caacacatgccaactgctctt 
JG120_up_130812del_F CAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGcatttcgcgtccatccgcca 
JG121_up_130812del_R atgagtggtagcgcacggtgattttttaaagttgcgacagc 
JG122_dn_130812del_F tttaaaaaatcaccgtgcgctaccactcataagccac 
JG123_dn_130812del_R CTCACCGGTTAACACGCGTACGTAggcatcattggcatgcacatg 
JG124_screening_R tcaaaaagcgccgttggttg 
pJDG16 fecR1 knockout plasmid 
JG169_up CAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGgctacgaagtcgcttgggt 
JG170_up_R catccgatcaactatgtgatgctgtactagagtagc 
JG171_dn_F agtacagcatcacatagttgatcggatgggcggatgaataatg 
JG172_dn_R ACCGGTTAACACGCGTACGTAgcgaatggcttgttaattgctg 
pJDG17 fecR2 knockout plasmid 
JG173_130847_up_F CAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGagtaaatcgataggaaattcc 
JG174_130847_up_R gggctaccatcgccagagagtggtttaaatactatgacgtatcac 
JG175_130847_dn_F atttaaaccactctctggcgatggtagcccggatg 
JG176_130847_dn_R TCACCGGTTAACACGCGTACGTAttcggtctgccacaaggtttg 
pJDG18 fecR3 knockout plasmid 
JG177_50004_up_F CAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGcaaggtataacaactgggatcgg 
JG178_50004_up_R ctagccgactataacgctgtcgttattattgggtcccac 
JG179_50004_dn_F aataataacgacagcgttatagtcggctagtttgcatg 
JG180_50004_dn_R TCACCGGTTAACACGCGTACGTAgccagattgaaatgtagcttgt 
pJDG27 PJ23119-lanA complementation plasmid 
JG226_lanA_23119_F CTAAAGAGGAGAAAGGATCTatgtctttaacttctataataaaaatcgaatctaatc 
JG227_lanA_R GCTTACTATCTTAGCCATGTTTCCTCAATGGttagaaagtccacttcacaccg 
JG228_J23119_lanA_R cgatttttattatagaagttaaagacatAGATCCTTTCTCCTCTTTAGATCtATTATAC 
JG182_F CCATTGAGGAAACATGGCTAAGATAG 
pJDG34 tonB knockout plasmid 
JG269_TonB_LF_F CAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGggtttcgcagtcaaatcggt 
JG270_TonB_LF_R cgaatcgaaatcatgaagggtccggctc 
JG271_TonB_RF_F ccggacccttcatgatttcgattcgctgaggaaca 
JG272_TonB_RF_R CTCACCGGTTAACACGCGTACGTAagttatacttcccaagccatttacct 
pJDG49 PlanA-lanA complementation plasmid 
JG35_backbone_fwd  TAGTTGTCGGGAAGATGCGTG  
JG318_compl_bkbn_R CAGCTCACTCAAAGGCGGTAAT 
JG320_lanA_R CAGATCACGCATCTTCCCGACAACTAttagaaagtccacttcacaccg 
JG321_PlanA_F CGTATTACCGCCTTTGAGTGAGCTGggttaatggtaagcagtgagca 
pJDG51 fecI2 knockout plasmid 
JG344_130846_LF_F CAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGgttcgcatagctcgagttgc 
JG345_130846_LF_R ggtcaattttgaaccatgatgaaacggtccaactcgt 
JG346_130846_RF_F ggaccgtttcatcatggttcaaaattgacctttttctcgct 
JG347_130846_RF_R TCACCGGTTAACACGCGTACGTAggcatgttccaatacggttac 



 
 
 
 
 
 
 
 
 
 
 
 

pJDG52 PxoxF-xylE knock-in 
FC431 TCATGCGCTTCATGGTTAAACTGCCGAATTaaccgcaaatgcctggtcaatc 
FC463 CGGTCGCATTACACCTTTGTTCATatatttcctcctggtatcctgttacac 
FC292_F ATGAACAAAGGTGTAATGCGACCG 
JG183_R AATTCGGCAGTTTAACCATGAAG 
pSMF8 PJ23119-xylE plasmid 
SF1_pDL_F AACGAACGATTCATGACCGTGCTCACCTGACtcgagtaaggatctccagg 
SF4_pDL014_R CCCGGTCGCATTACACCTTTGTTCATagatcctttctcctctttagatctattatacc 
FC292_F ATGAACAAAGGTGTAATGCGACCG 
JG70 TCAGGTGAGCACGGTCATGAATC 
cJDG1 PmxaF-ble knock-in 
FC351_F ACAGTCCGAACAACGATTTCG 
AP193 AATTCGGCAGTTTAACCATG 
AP235 TCATGCGCTTCATGGTTAAACTGCCGAATTAATTAAACCGGGAATGATGTC 
JG61_zeo_R GCCATGCTTACTATCTTAGCCATGTTTCCTCAATGGtcagtcctgctcctcggcca 
AP192 CCATTGAGGAAACATGGCTA 
FC352_R AGTGATTCTGGTCGCGCACA 
cJDG3 linear fecI1 knockout 
CM33 AAAGTACGCCATTATCGGCAG 
CM34 aactggtccacctacaacaaagctctcatcAGGTTCAACCGCATTCATACG 
CM35 gatgagagctttgttgtaggtggaccagtt 
CM36 tctcgagtcccgtcaagtcagcgtaatgct 
CM37 agcattacgctgacttgacgggactcgagaTATTTCGGTGAGTTGGGTCG 
CM38 GCTTGCGGACAATAAACTCG 
cJDG13 linear fecI3 knockout 
JG293_km_50001_LF_F CGGAAATAGAACgatgagagctttgttgtaggtgg 
JG294_km_50001_RF_R GATTTACTTTCATTTTCACCtctcgagtcccgtcaagtc 
JG295_50001_LF_F GCCTATCGACACGAAATAATGAA 
JG296_50001_LF_km_R acaacaaagctctcatcGTTCTATTTCCGGTTTTTGACG 
JG297_50001_RF_km_F gggactcgagaGGTGAAAATGAAAGTAAATCGTCTTATTC 
JG298_50001_RF_R AGTGTGTTTGTAAACTTTACGC 
qRT-PCR primers 
FC401_276xoxF_F	   ATTCACACTCCATTCCCTAACACC	  
FC402_550xoxF_R	   CTAATGGAGCTTGAGTGTTGGTCATG	  
FC403_169mxaF_F	   AGTTGTACGACATCAACATCACG	  
FC404_367mxaF_R	   GCTTCGGTTTGAATTGCCACA	  
LH_RPOD_F	   TGCAGGGCTTAGAGAATCAAC	  
LH_RPOD_R	   AAACTGCTTACCGACCTCTTC	  



 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

TABLE S2 Point mutations in nitrosoguanidine-mutagenized lanthanide 
repression mutants. Eight JG3 mutants resistant to zeocin in the presence of 
lanthanum were subjected to whole genome resequencing, and seven more mutants 
were sequenced at the lanA locus. The basepair mutations, the amino acid residues 
changed, and any additional mutations discovered are shown. 

Strain Mutation Amino acid change Gene  
Additional unique 
mutations 

JG3µ2/JG3µ3 (C)5→6 coding (1356/2199 nt) MBURv2_130812  21 
JG3µ5 G→A W643* (TGG→TGA)  MBURv2_130812 0 
JG3µ7/JG3µ8 G→A W643* (TGG→TGA)  MBURv2_130812  38 
JG3µ11 C→T Q657* (CAA→TAA)  MBURv2_130812 56 
JG3µ15 C→T Q720* (CAG→TAG)  MBURv2_130812 2 
JG3µ16 G→A W643* (TGG→TGA)  MBURv2_130812  56 
JG3µ1 C→T Q657* (CAA→TAA) MBURv2_130812  Not sequenced 
JG3µ4 C→T Q336* (CAA→TAA) MBURv2_130812  Not sequenced 
JG3µ6 G→A W396* (TGG→TGA) MBURv2_130812 Not sequenced 
JG3µ9 G→A W643* (TGG→TGA) MBURv2_130812 Not sequenced 
JG3µ10 C→T Q383* (CAG→TAG)  MBURv2_130812 Not sequenced 
JG3µ12 G→A W396* (TGG→TGA) MBURv2_130812 Not sequenced 
JG3µ13 G→A W643* (TGG→TGA) MBURv2_130812  Not sequenced 



 
 









 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 



 



 

 
 



 

 
 
 
 
 
 
 



 



 



 
 
 


