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                                       1        10       20          30        40        50  

                                       |        |         |          |         |         |                                                  

Pseudomonas aeruginosa PAO1       -----MYVCLCQGVTDNQIRDAIYEGCCS-YREVREATGVGTQCGKCACLAKQVVRETL- 

Escherichia coli O157             -----MYVCLCNGVSDKKIRQAVRQFHPQSFQQLRKFIPVGNQCGKCIRAAREVMQDEL- 

Escherichia coli K12              -----MYVCLCNGISDKKIRQAVRQFSPHSFQQLKKFIPVGNQCGKCVRAAREVMEDEL- 

Salmonella typhimurium            -----MYVCLCNGISDKKIRQAVRQFHPQSFQQLRKFIPVGNQCGKCIRAAREVMQDEL- 

Salmonella enterica serovar Typhi -----MYVCLCNGISDKKIRQAVRQFHPQSFQQLRKFIPVGNQCGKCIRAAREVMQDEL- 

Salmonella enterica choleraesuis  -----MYVCLCNGISDKKIRQAVRQFHPQSFQQLRKFIPVGNQCGKCIRAAREVMQDEL- 

Klebsiella pneumoniae             -----MYVCLCNGVSDKKIRQVVRQFQPQSFQQLRKFVPVGNQCGKCVRAAREVMEDEL- 

Yersinia pestis                   -----MYVCLCNAVSDKVIRKAVRQHQPHTVKQLRQLVPIGSDCGKCIRQAREILIEEL- 

Yersinia pseudotuberculosis       -----MYVCLCNAVSDKVIRKAVRQHQPHTVKQLRQLVPIGSDCGKCIRQAREILIEEL- 

Yersinia enterocolitica           -----MYVCLCNAVSDKVIRNAVRQHHPHTIQQLRQLVPIGTDCGKCIRQAREILIEER- 

Aeromonas salmonicida             -----MYVCLCRGITDTQIRKAVQAGKSE-FRQLKQSLEVGAQCGKCVRMTMEIIAAELD 

Vibrio cholerae El                -----MYVCLCHGVSDKKIRRLVAEQGITDIKGIKRCTALGSQCGKCVRQAKEIIEESL- 

Vibrio cholerae 0395              -----MYVCLCHGVSDKKIRRLVAEQGITDIKGIKRCTALGSQCGKCVRQAKEIIEESL- 

Vibrio vulnificus                 -MSCNMYVCLCHGVSDKKIRKLVIEQGVADIRGIKKCTALGSQCGKCIRMAKEIINETA- 

Shigella flexneri 2a 2457T        -----MYVCLCNGVSDKKIRQAVRQFHPQSFQQLRKFIPVGNQCGKCIRAAREVMQDEL- 

Shigella flexneri 2a str301       -----MYVCLCNGVSDKKIRQAVRQFHPQSFQQLRKFIPVGNQCGKCIRAAREVMQDEL- 

Shigella dysenteriae              -----MYVCLCNGVSDKKIRQAVRQFHPQSFQQLRKFIPVGNQCGKCIRAAREVMQDEL- 

Erwinia carotovora                -----MYVCLCNAISDKAIRNAVRQHQPQSMQQLRKLVPIGTDCGKCIRQARVIFEEEQ- 

Enterobacter cloacae              -----MYVCLCNGVSDTKIRQAVRQFQPQSFQQLRKFVPVGNQCGKCVRAAREIMQDEL- 

Serratia sp.                      -----MYVCLCNAVTDKAIRKAVRQHNPHTMKQLRELVPIGTDCGKCIRQARQIMVEES- 

Citrobacter koseri                -----MYVCLCNGVSDKKIRQAVRQFHPQSFQQLRKFIPVGNQCGKCVRAAREVMQDEL- 

Acinetobacter sp.                 MRMTLMYVCLCRGITDQDIKDAVASGAES-YREVRERLDLGTCCGRCAPEAKSIINEEL- 

                                       ^^^ ^^ ^ ^^^                         ^^ ^^ ^^             

 

                                            60        70 

                                            |         | 

Pseudomonas aeruginosa PAO1       ----NDLQSAQPVPAFGTTAFVAA 

Escherichia coli O157             ----MQMPEFKEIA---------- 

Escherichia coli K12              ----MQLPEFKESA---------- 

Salmonella typhimurium            ----TQMPEFKEIA---------- 

Salmonella enterica serovar Typhi ----TQMPEFKEIA---------- 

Salmonella enterica choleraesuis  ----TQMPEFKEIA---------- 

Klebsiella pneumoniae             ----TTMPEFKEIA---------- 

Yersinia pestis                   ----ANIPEMNDVA---------- 

Yersinia pseudotuberculosis       ----ANIPEMNDVA---------- 

Yersinia enterocolitica           ----ANIPEMNDVA---------- 

Aeromonas salmonicida             KAELETAPLYYEVA---------- 

Vibrio cholerae El                ------IAQFKLAS---------- 

Vibrio cholerae 0395              ------IAQFKLAS---------- 

Vibrio vulnificus                 ------PALFKQAS---------- 

Shigella flexneri 2a 2457T        ----MQMPEFKEIA---------- 

Shigella flexneri 2a str301       ----MQMPEFKEIA---------- 

Shigella dysenteriae              ----MQMPEFKEIA---------- 

Erwinia carotovora                ----AKIPDMYKVA---------- 

Enterobacter cloacae              ----MQIPEYKEIA---------- 

Serratia sp.                      ----GTIIPMHEVA---------- 

Citrobacter koseri                ----MQMPEFKEIA---------- 

Acinetobacter sp.                 ----AEIAARISVAA--------- 

 

 

  
Figure S1a. Amino acid sequence of Pa-Bfd aligned with Bfd-like sequences from different bacterial 

species. Conserved cysteine residues binding iron in the [2Fe-2S] cluster are highlighted by an arrow (↓) 

and residues buried at the Pa-BfrB-Bfd interface are denoted by (^).  Conserved residues across the 

alignment are in red, conservative substitutions in green and semi-conservative substitutions in blue, 

sequence numbering according to Pa-Bfd  
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                                             10        20        30        40        50        60 

                                              |         |         |         |         |         | 

Pseudomonas aeruginosa PAO1          MKGDKKVIQHLNKILGNELIAINQYFLHSRMWNDWGLKRLGAHEYHESIDEMKHADKLIE 

Escherichia coli O157                MKGDVKIINYLNKLLGNELVAINQYFLHARMFKNWGLMRLNDVEYHESIDEMKHADKYIE 

Escherichia coli K12                 MKGDTKVINYLNKLLGNELVAINQYFLHARMFKNWGLKRLNDVEYHESIDEMKHADRYIE 

Salmonella typhimurium               MKGDVKIINYLNKLLGNELVAINQYFLHARMFKNWGLTRLNDVEYHESIDEMKHADKYIE 

Salmonella enterica serovar Typhi    MKGDVKIINYLNKLLGNELVAINQYFLHARMFKNWGLTRLNDVEYHESIDEMKHADKYIE 

Salmonella enterica choleraesuis     MKGDVKIINYLNKLLGNELVAINQYFLHARMFKNWGLTRLNDVEYHESIDEMKHADKYIE 

Klebsiella pneumoniae                MKGDVKIISYLNKLLGNELVAINQYFLHARMFKNWGLMRLNDIEYHESIDEMKHADKYIE 

Yersinia pestis                      MKGDKKIIAHLNKLLGNELVAINQYFLHARMFKNWGLMRLNDKEYHESIDEMKHADKYIE 

Yersinia pseudotuberculosis          MKGDKKIIAHLNKLLGNELVAINQYFLHARMFKNWGLMRLNDKEYHESIDEMKHADKYIE 

Yersinia enterocolitica              MKGDKKIIAHLNKLLGNELVAINQYFLHARMFKNWGLMRLNDKEYHESIDEMKHADKYIE 

Aeromonas salmonicida                MKGDPKIIAHLNKVLANELIAINQYFLHARIYDDWGLKALGHKEYHESIDEMKHADELVK 

Vibrio cholerae El                   MKGDPVIIQHLNKVLANELIAINQYFLHARMYKDWGLKHLADKEYHESIDEMKHADHIVE 

Vibrio cholerae 0395                 MKGDPVIIQHLNKVLANELIAINQYFLHARMYKDWGLKHLADKEYHESIDEMKHADHIVE 

Vibrio vulnificus                    MKGDPIIIQHLNKVLGNELIAINQYFLHARMYKDWGLKHLADKEYHESIDEMKHADHLVE 

Shigella flexneri 2a 2457T           MKGDVKIINYLNKLLGNELVAINQYFLHARMFKNWGLMRLNDVEYHESIDEMKHADKYIE 

Shigella flexneri 2a str301          MKGDVKIINYLNKLLGNELVAINQYFLHARMFKNWGLMRLNDVEYHESIDEMKHADKYIE 

Shigella dysenteriae                 MKGDVKIINYLNKLLGNELVAINQYFLHARMFKNWGLMRLNDVEYHESIDEMKHADKYIE 

Erwinia carotovora                   MKGDKKVITHLNKLLGNELVAINQYFLHARMFKNWGLTRLNDHEYHESIDEMKHADRYIE 

Enterobacter cloacae                 MKGDVKIISYLNKLLGNELVAINQYFLHARMFKNWGLMRLNDVEYHESIDEMKHADKYIE 

Serratia sp.                         MKGDKKIIAHLNKLLGNELVAINQYFLHARMFKNWGLMRLNDKEYHESIDEMKHADRYIE 

Citrobacter koseri                   MKGDVKIINYLNKLLGNELVAINQYFLHARMFKNWGLTRLNDVEYHESIDEMKHADKYIE 

Acinetobacter sp.                    MKGNRDVINQLNQVLYHHLTAINQYFLHSRMFNDWGIEKLGSSEYKESIRQMKHADKIIE 

                                                ^              ^   ^                                                                  

                                             70        80        90       100       110       120 

                                              |         |         |         |         |         | 

Pseudomonas aeruginosa PAO1          RILFLEGLPNLQDLGKLLIGENTQEMLQCDLNLELKATKDLREAIVHCEQVHDYVSRDLL 

Escherichia coli O157                RILFLEGIPNLQDLGKLGIGEDVEEMLQSDLRLELEGAKDLREAIAYADSVHDYVSRDMM 

Escherichia coli K12                 RILFLEGLPNLQDLGKLNIGEDVEEMLRSDLALELDGAKNLREAIGYADSVHDYVSRDMM 

Salmonella typhimurium               RILFLEGIPNLQDLGKLGIGEDVEEMLRSDLRLELEGAKDLREAIAYADSVHDYVSRDMM 

Salmonella enterica serovar Typhi    RILFLEGIPNLQDLGKLGIGEDVEEMLRSDLRLELEGAKDLREAIAYADNVHDYVSRDMM 

Salmonella enterica choleraesuis     RILFLEGIPNLQDLGKLGIGEDVEEMLRSDLRLELEGAKDLREAIAYADSVHDYVSRDMM 

Klebsiella pneumoniae                RILFLEGIPNLQDLGKLGIGEDVEEMLRSDLRLELEGAQNLREAIAYADSVHDYVSRDMM 

Yersinia pestis                      RILFLEGIPNLQELGKLNIGEDVEEMLKSDLALELSGATDLREGIAYADSIHDYVSRDLL 

Yersinia pseudotuberculosis          RILFLEGIPNLQELGKLNIGEDVEEMLKSDLALELSGAIDLREGIAYADSIHDYVSRDLL 

Yersinia enterocolitica              RILFLEGIPNLQDLGKLNIGEDVEEILKSDLALELAGAKDLREGIAYADSIHDYVSRDLL 

Aeromonas salmonicida                RVLFLEGLPNLQDLGKLRIGETVEEMLRCDLSLEMDAIPDLKVAIAYAESVQDYISRDLF 

Vibrio cholerae El                   RILFLEGIPNLQDLGKLMIGEDVQEMLECDLKLELIAIPDLKEAIAYAEKVRDYVSRDLF 

Vibrio cholerae 0395                 RILFLEGIPNLQDLGKLMIGEDVQEMLECDLKLELIAIPDLKEAIAYAEKVRDYVSRDLF 

Vibrio vulnificus                    RILFLEGIPNLQDLGKLMIGEDTQEMLECDLKLEMAAIPDLKAAIAYAEDVHDYVSRDLF 

Shigella flexneri 2a 2457T           RILFLEGIPNLQDLGKLGIGEDVEEMLQSDLRLELEGAKDLREAIAYADSVHDYVSRDMM 

Shigella flexneri 2a str301          RILFLEGIPNLQDLGKLGIGEDVEEMLQSDLRLELEGAKDLREAIAYADSVHDYVSRDMM 

Shigella dysenteriae                 RILFLEGVPNLQDLGKLGIGEDVEEMLQSDLRLELEGAKDLREAIAYADSVHDYVSRDMM 

Erwinia carotovora                   RILFLEGIPNLQDLGKLNIGEDVEEVLRSDLQLELDGAKNLREAIAYSDSVHDYVSRDLM 

Enterobacter cloacae                 RILFLEGIPNLQDLGKLGIGEDVEEMLRSDLRLELEGAKDLREAIAYADSVHDYVSRDMM 

Serratia sp.                         RILFLEGLPNLQDLGKLNIGEDIEEILRSDLALELDGAKNLREAIAYADSIHDYVSRDLM 

Citrobacter koseri                   RILFLEGIPNLQDLGKLGIGEDVEEMLQSDLRLELEGAKDLREAIAYADSVHDYVSRDMM 

Acinetobacter sp.                    RILFLEGLPNLQHLGKLYIGQHTQEVLNCDVRKVKENIETLKKAVEISEIQQDYVSRDLV 

                                            ^^^^^^^^^^^^^^   ^   ^    

                                            130       140       150 

                                              |         |         | 

Pseudomonas aeruginosa PAO1          KDILESEEEHIDYLETQLGLIQKVGLENYLQSHMHEDD- 

Escherichia coli O157                IEILADEEGHIDWLETELDLIGKIGLQNYLQSQIKV-ND 

Escherichia coli K12                 IEILRDEEGHIDWLETELDLIQKMGLQNYLQAQIRE-EG 

Salmonella typhimurium               IEILADEEGHIDWLETELDLIAKLGMQNYLQSQIKV-TD 

Salmonella enterica serovar Typhi    IEILADEEGHIDWLETELDLIAKLGMQNYLQSQIKV-TD 

Salmonella enterica choleraesuis     IEILADEEGHIDRLETELDLIAKLGMQNYLQSQIKV-TD 

Klebsiella pneumoniae                IEILADEEGHIDWLETELDLIGKIGLQNYLQSQIKV-SD 

Yersinia pestis                      KEILVDEEEHIDWLETELSLIDRLGIQSYSQAQLA--KD 

Yersinia pseudotuberculosis          KKILVDEEEHIDWLETELSLIDRLGIQSYSQAQLA--KD 

Yersinia enterocolitica              KEILADEEGHIDWLETELSLIERLGIQNYSQAQLA--KD 

Aeromonas salmonicida                QDILEDEEEHVDWLETQLDLIDRIGLENYQQSQLHHGSS 

Vibrio cholerae El                   QEILEDEEEHVDWLETQLGLIDMTGIQNYLQAQFVDDE- 

Vibrio cholerae 0395                 QEILEDEEEHVDWLETQLGLIDMTGIQNYLQAQFVDDE- 

Vibrio vulnificus                    QDILEDEEEHVDWLETQLGLIQLTGIENYLQAQFVDED- 

Shigella flexneri 2a 2457T           IEILADEEGHIDWLETELDLIGKIGLQNYLQSQIKV-KD 

Shigella flexneri 2a str301          IEILADEEGHIDWLETELDLIGKIGLQNYLQSQIKV-KD 

Shigella dysenteriae                 IEILADEEGHIDWLETELDLIGKIGLQNYLQSQIKV-KD 

Erwinia carotovora                   IEILADEEGHIDWLETELDLIARLGIQNYLQAQLK--AE 

Enterobacter cloacae                 IQILADEEGHIDWLETELDLIGKIGLQNYLQSQIKV-ED 

Serratia sp.                         IEILADEEGHIDWLETELDLIARLGIQNYAQAQILERKD 

Citrobacter koseri                   IEILTDEEGHIDWLETELDLIAKIGLQNYLQSQIKV-DD 

Acinetobacter sp.                    QEILEKEEEYWDWTTTQLDLIESIGIENYIQSQV----- 

 

Figure S1b. Amino acid sequence of Pa-BfrB aligned with Bfr sequences from different 

bacterial species.  Residues buried at the Pa-BfrB-Bfd interface are denoted by (^).  Conserved 

residues across the alignment are in red, conservative substitutions in green and semi-

conservative substitutions in blue.  
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Figure S2. Superposition of Bfd chains G (magenta), H (green) and I (orange) shows that the 

three Bfd chains are structurally identical.  The arrows delimit the stretch of sequence where 

electron density is missing in chain H (residues D16-G33).  
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Figure S3. A and B: Per-residue plots of RMSD obtained from comparing main chain atoms in 

subunits A (A) and B (B) of Pa-BfrB in complex with Bfd with Pa-BfrB alone (PDB: 3IS7). C 

and D: Per-residue plots of average RMSD obtained from comparing side chain atoms in 

subunits A (C) and B (D) of Pa-BfrB in complex with Bfd with Pa-BfrB alone (PDB: 3IS7).  

Average RMSD are 0.14 Å between Cα atoms and 0.67 Å between side chains. 
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Figure S4. Main chain average B-factors comparing (A) subunit A in Pa-BfrB alone (black) 

(PDB: 3IS7) with subunit A in the Pa-BfrB-Bfd complex (red), and (B) subunit B in Pa-BfrB 

alone (black) (PDB: 3IS7) with subunit B in the Pa BfrB-Bfd complex (red).  
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Table S1.  Bfr and Bfd genes are clustered in a number of pathogenic bacteria. 

 

Microorganism                Locus ID 

 Bfr Bfd 

Pseudomonas aeruginosa PAO1 PA3531 PA3530 

Escherichia coli O157 Z4695 Z4696 

Escherichia coli K12 b3336 b3337 

Salmonella typhimurium STM3443 STM3444 

Salmonella enterica serovar Typhi t4062 t4061 

Salmonella enterica choleraesuis SCH_3378 SCH_3377 

Klebsiella pneumonia KPN_03723 KPN_03722 

Yersinia pestis YPO0206 YPO0205 

Yersinia pseudotuberculosis YPTB3700 YPTB3701 

Yersinia enterocolitica YE3925 YE3926 

Aeromonas salmonicida ASA_0467 ASA_0466 

Vibrio cholerae El VC_0365 VC_0364 

Vibrio cholerae VC0395_A2776 VC0395_A2775 

Vibrio vulnificus VV1_1341 VV1_1340 

Shigella flexneri 2a 2457T S4407 S4406 

Shigella flexneri 2a str301 AAN44818.1 AAN44819.1 

Shigella dysenteriae SDY_3498 SDY_3499 

Erwinia carotovora ECA4034 ECA4033 

Enterobacter cloacae ECL_04700 ECL_04701 

Serratia sp. SerAS12_4645 SerAS12_4646 

Citrobacter koseri CKO_04743 CKO_04744 

Acinetobacter sp. ACIAD3330 ACIAD3328 

 

 

 


