
SUPPLEMENTAL FIGURE 1. Protein alignment of FoxC, CbsA and the cytochrome b subunit 
of the ethylbenzene dehydrogenase from Azoarcus sp. EbN1. The conserved lysine (K484 from 
Figure 5 alignment) is indicated by an arrow. Stokoda- (S. tokodaii), Ssolf- (S. solfataricus), 
Sacido- (S. acidocaldarius), Msedul- (M. sedula), Silan- (S. islandicus), Apernnitra (Aeropyrum 
pernix nitrate reductase), MK1- (Strain MK1), EBDH (Azoarcus sp. EbN1 EBDH gamma 
subunit), Cmagu- (C. maquilingensis), Smetal- (S. metallicus). Dark shaded amino acids are 
based on a shade threshold of 85%.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

| | | | | | | | | | | | | |

StokacbsA F F I W T G A T W S N G Y W T V E F A R P L A V P P N Y A N W M P N I T V G K T Y Y V A F A V W Q G K L G E T L F D K S I T S S F L T L Q L V T T
Ssolf cbsA F F I W T G A T Y Q N G Y W T V F A R PE L A V P S A Y A K W M P N I T V G K T Y Y V A F A V W Q G K L G E T L F D K S I T S N F L T L L V T T
SacidcbsA F F I W

E
T G A K Y N G S W V V F A R PE E L S V P L Y Q PD F M P N I T V G K T Y Y V A F A V W Q G R L G E T L F D K S I T S S F L S L L V T T

MsedulcbsA F F V K
E

T G A T Y S N G F W T V Y V R PE L Q V P Q A Y A QW M P N F T V G N T Y Y V A F A V W Q G K L G E T L F D K S I T S G F L Q F T L S N S
Aambiv cbsA F M I R T G A K W N G Y W T V Y V R SC E L T V P S N I A K Y P QE I T L N T T Y Y V A F A V W Q G R E G E T L L D K S I V T P F V T L S L S T A
CmagucbsA F S N Y A G A K Y G Y W I V F V R PE D E L K A P - - - M P Y T V N L T P G Q T Y D V A F G V W L G K A G E T S W D K S I S A S F I P L T I S T S
SislancbsA F F I W T G A T Y Q N G Y W T V F A R PE L A V P S A Y A N W M P N I T V G K T Y Y V A L A V W Q G K L G E T L F D K S I T S N F L T L L V T T
Apernnitra Q V W G

E
S N A V Y K G K W M V V L Y R - - - P T G S I H L V P TD E L PE G S T SE V A F A V W Q G S K A E V G G K K S T S A W F T M R L G M P

MK1CbsA F F V K
E

T G A T Y S G Y W T V Y V R PD E L A V P Q A Y A QW M P N F T V G N T Y Y V A F A V W Q G K L G E T L F D K S I A S G F L Q F - - - - -
MK1f oxC V N T P T G P Y M I A F A R T F S T V GE V S G G Q G S HE Y Q I Q L Q P G Q T Y H V A F A V F Q G G S G E S V FD K S I S F WW N L Y I Q P A N
Msedulf oxC V N T P T G P Y M I A F A R T F S T V GE V S G G Q G S HE Y Q I Q L Q P G Q T Y H V A F A V F Q G G S G E S V FD K S I S F WW N L Y I Q P A N
Stokaf oxC - H R L T I L I M I V F A R T F S T V GE V S N G Q G S HE Y Q V Q L Q P G H T Y W V A F A V F Q G G A G E S V FD K S I S F WW R I Y I Q P A
Smetalf oxC R Q T Q

D
T G T Y W Y A F V R T F S T V GE V S G G Q G S HE Y Q V Q L S P G K T Y H V A F A V F Q G G A G E S V FD K S I S F W Y N L Y I P A S
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SUPPLEMENTAL FIGURE 2. Alignment of homologous sequences to the Azoarcus sp. EbN1 

gamma EBDH Lys-Met axially coordinated heme B (alignment id: AzoarEBDH) which include: 

the EBDH from Hydrogenivirga sp. 128-5-R1-1 (HydroEBDH); nitrate reductases from 

Aeropyrum pernix (Apernnit) and Pyrobaculum calidifontis (Pcalnit); selenate reductase from 

Thauera selenatis (Selenate); DMSO reductase heme B subunit from Halorubrum lacusprofundi 

(HlacDMSOhem) and Halorhabdus utahensis (HutaDMSOhem); and hypothetical cytochromes 

from Sulfurihydrogenibium yellowstonense (Syellowst). The conserved methionine and lysine 

responsible for heme B coordination are indicated with arrows. 
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Apernnit - - - - - - - - MATVAGRGLAVLALLALAAL I AGVAGFAVVTAQVPGI NAVYV GAI P- - L PT SFWQQM KA I SLVSQN I VYPMTGY V
Pcalnit - - - - - - - - - - - - MMGGRLLHGAVLAI AVVLAALGVI L I TAQAPTVVVKYVNGN I P- - L PAAPVWP- - TPI VPLTSQQLTYPLPAAA T
Selentate - - - - - - - - MRTSSMMKRMAAMSLAAAAAWATGAAAAA GAPAAQRT I QVLSVKGG AASPQAAVWKKAPTGQVALQTAFPGHASI VGTAL
HydroEDBH - - - - - - - MKTAFKATLATLAAFSI SASAS YS FYKY VLNAKKVSK LTTNVN SVWKTVPGKYVYLYPQVSVRLN KKANSL I PKKNL
Syellowst - - - - - - - - - - - MKKKLTLFT I SALVLSSNAGT NFNN VL AKQLSKI AQSLSS- - - - - VPAKKI VLYPQYSVRLN KNAN I V K QP
HlacDMSOhem MTA ARAGSGLRSR LAVAAALALAVVVATAAFPMI V ARAAY I PV QQAGAG LA PTG AW SV TVSVPLSSSGAAVPGGT TTV
HutaDMSOhem - - - - - - MT I THGKRPLLVAGLLAGLLVASAALAPL I A ARPAR I PV NV QS- - LS PGA GWS VPAAT I PLASAPSGVPNA TTV
AzoarEDBH - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - MKAKRVPGGK LLL L API WAGA STTF MFPTPLVMVK VSPFLALS GHGV
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E LAI YLEW PTM VPQPGGIED D DEYPDKVAVQFPLSS - - - SLPYID CMGTA QPE VSI VLWSASGS- - - T TLE I AGSAY
Pcalnit RSVYVSAVYN - ATH I AFLLTWQ STR VATPGGL VD D D FPDAVAI QFPVSRA- - - QLPYI CMGTV NPD VN I I YWKAGVG- - - V NLE VAGAGY
Selentate TQQMTAQAVRAG RD LFVRLAWR ATANT - I K T QD E D D FVDGAAVQFPVNGK- - - TTLAFD MG P NPD D VNVWHWRA GR - - - TRNLD VAKGFG
HydroEDBH RRALVKVAYN - VDE I AVYVSWR TPSVQAKY T SDD D D YADGVSI VE PNKFGKGI TLPYI GMG NHPDE VTVYLQKTVAGR YQKVFD VS GFG
Syellowst V A I AVGYN - QK

E
E E EI GI L I RWK TKSVQPALATNKDE YGDGVAV FE PTVYGKGKTLAYVGMG ANHPD VMVYLKKAV GK YKKSFE E I S GFG

HlacDMSOhem SASVAAART - R
E

E DE LYLRMSWS GTANT - ST SLRD D EFADAAAVQLPVSS - - - RPPI AE E MGST NRD VNVWYWNGA G- - - T SLD E LAGGAG
HutaDMSOhem R V VAAATT - A QE E E LFVRLRWA RSA R - SAGTPRAD D FADMAAI QFPVNAT - - - TQPAI AMGSASNLVNVWQWSAAGN - - - SQ LE LAGGPG
AzoarEDBH I KRL VAALHNGSMD I ALRLKWAS KH K- - I V LNSE D D FVDGVGAMFPVARG- - - - AQAVTMGATGRPVNAWYWKANAN - - PM IE E VA GFS
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Apernnit GMSP HR ALGLHSVPTSPI LVPP AQVWGSNAVYK GK

E

E E E E D WMVVLYRPTGSI H LVPTL PGS TSVE E E AFAVWQGSKA VGE GKKSTS- AWF
Pcalnit GLSPQQR ALGLQATPTSPV LLPQNAQVVQAYTTYAGGRE E WQVVI VRPLASVHPLMSSLAS - - FSAD AFATWDGGKG RGE GLKATS- GWI
Selentate TATPVPA GLRSTATRTR - - - - - - - - - - - - - - - - - - - - GE D W VE VI SRPLRVKA GA LQGRRTMPIEE D AFAAWDG NQ RE E DGLKAVTMEWW
HydroEDBH SLT I K GT I SMKYNK- - - - - - - - - - - - - - - - - - QTHLE EE D WTAVFVRPLKT NSNLKAGLVP- - - - IE AFAI WDGKFQ RE DGNKSLS- RWK
Syellowst TMT I Q KGYNFTMQY - - - - - - - - - - - - - - - - - - SKKE E DD EWTAVI VKPLKTP LNLASGMVP- - - - VD AFAVYDG SLNRD DGNKR I S- SWK
HlacDMSOhem STTQI R STV TNATHT - - - - - - - - - - - - - - - - - - - - G RE E D WTVVFSRPLAS RANVT I A MNAD D D DED AFAVWEGSN RSDE GQKAAS- EWY
HutaDMSOhem TTTVF QP MSTAATRST - - - - - - - - - - - - - - - - VG G GE E D E WSVVFAR LNATVQNRTQLAA A I SVD D D ALGVWDGQNS RAE GQKAVS- EWY
AzoarEDBH AVRRMK KAGS LKAVAQHR - - - - - - - - - - - - - - - - - NGD D EWNVI LCRSMATG G- LAKLQAGGSSKID AFAVWSGGNA RSE GRKSYSGEFV
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Apernnit TMRLGMP AAPG TVTVT TQPG TVY TVT TMTRGGLGLALAGF I VGVI I YTVAVAAYI YLVRPRR - - - - - - - - - - - - - - - - - - - - - -
Pcalnit SFTL RPAAPAR - - - - V TVTQAAPTTVTATQI V TS- - - PTWAWVVI GVL I AVI AI LLGLAFRRK- - - - - - - - - - - - - - - - - - - - - - - -
Selentate QLNF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
HydroEDBH F I RLK YKL K YLSYVAWGVPYKKLG PARGKQLT I QNG NG HRY QKVAMPGLAP- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Syellowst F I KI KFKA PSYVKYI SWG- - YG I G PARGK LMVQNG NG HRYA QNTAP GLAPNLSKI GGYSNPVYLK SI I NPN VVI RNLNP
HlacDMSOhem YLSLGPN GGAP- - - - - - - - - - - - - - - - - - - - - - - - - - - Y TVLWGI AGI AVVFTTLVTV GVRRTRG - - - - - - - - - - - - - - - - - - - - -
HutaDMSOhem YFPFGP GGAP- - - - - - - - - - - - - - - - - - - - - - - - - - - FQT I LWAVAAGAI ALVI AVTALSVRQARQ G SG- - - - - - - - - - - - - - - - -
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SUPPLEMENTAL TABLE 1. Primers utilized in this study with melting temperatures and 

product length (bp). 

 
Primer ID Sequence 5'-3' Melting Temp Product length 
    
SoxBF TGGGGCGCTCTACTACTATG 58.0  
SoxBR TGTTAGACCTGAACCCGAAG 57.8 202 
    
SoxMF CTTCGGTCCCATAAACACTG 58.1  

SoxMR CCAAGTGAAGAGCGACATCT 58.0 202 
    
FoxAF CCAGGACGAAGAGTACTGGA 57.9  
FoxAR GTGGGCTCAACATCTACCTG 58.2 201 
    
FoxCF GGAGTAGCCTATGGTGCTGA 57.9  
FoxCR CACTGTTGTGTGCCCTGATA 58.1 202 
    
FoxGF CCTGTCCACACGACAACATA 58.0  
FoxGR GGTACCAGCAACTTGGAGAA 57.8 217 
    
DoxB2F GGCATGCTAGGCGTAATAGA 58.0  
DoxB2R CCACTTTGCTCTAGGTTCCA 58.0 213 
    
DoxBF AAACCGAACAGATCCCTTTC 58.1  
DoxBR TTTGTGACAGCTTTGTTCCA 57.9 218 
    
SoxE1F ACCTGCAGGCTACAGCATAG 58.2  
SoxE1R ACTTCAGTGGCTGACTGACC 57.8 198 
    
SoxE2F TATCCATTGGCGGATGTAAC 58.3  
SoxE2R ACACTCAACACCACCAAACC 58.3 212 
    
TqodF CTCTCAGGTTCGCTGTAGGA 58.2  
TqodR GTAAGGAACGCTACGTCCAA 57.9 196 
    
McoF TGCAGGCTGGTACATAAACA 57.8  
McoR AAGGACTTCCGAACTCTGGT 57.8 212 
    
16SF CCGTAAAGTCACCGTTTAAAGAC 59.2  
16SR GTATCTAATCCCTTTTGCTACCC 57.4 206 
    
    
SoxBF TTACCTATCCCGCAAACAGC 55.1  
SoxBR TACACCACTGGGTGACCGTA 57.7 580 
    



SoxMF CACCTTTCTTCGGTCCCATA 54.2  
SoxMR GCTATCTCTCTGGCCACGTC 57.3 565 
    
DoxBF GCCATGTAAACCACAGCGTG 57.0  
DoxBR GGTCTCAGGCGTACTTGTGT 56.9 600 
    
DoxB2F CATCAGTGCGGCTATCCTAGC 57.6  
DoxB2R TCCTCCAGTTTCATACTCACCTCC 57.8 700 
    
FoxAF CTGGCCAACATATCCGTCTT 54.8  
FoxAR CCGAATATCCAGCCTGTGTT 54.8 550 
    
FoxBF GAAGAACAGAGCTATTACAGTACC 52.7  

FoxBR GGTACTGTAATAGCTCTGTTCTTC 52.7 520 

    
FoxCF ATCCTAATGAAGGCCCCAGT 55.8  
FoxCR GGGGAGTGTAGGCAACTTGA 56.8 566 
    
FoxDF TGTTTCTTTAGTCTACGTTTTCG 51.1  
FoxDR TGTCTTTTTTGTACTCTAACATCG 51.2 750 
    
FoxEF CCTGGCCATGGTGCTGGTGAC 63.3  
FoxER TGGCAGGAGTTAAGTTCTCAAGG 56.7 520 
    
FoxGF GAGTGGGTGCACAGACTTCA 57.2  
FoxGR AATAGGACGACACCGGTCAG 56.5 600 
    
FoxJF GGAAGATATTAACGCCAGTAAGGA 54.3  
FoxJR TGTAGGATGGACCCTCATAATGC 56.3 710 

    
SoxE1F GACGGTGCAGATAACACTGG 55.7  
SoxE1R CCACATTCCAGACTCAGCG 55.8 350 
    
SoxE2F CGAGAATCCAGTCGGGATGT 55.6  
SoxE2R CAGCTGAGTCACAAGACTTCC 55.4 450 
    
TqodF CCTCTCAGGTTCGCTGTAGG 57.0  
TqodR CCAGTAGGCTGGAGCGAAGC 60.5 250 
    
McoF CGCCTGGATTAATGAAAGTGA 52.9  
McoR TTCCTGCCATCCCCATATTA 53.2 584 
    
RcbfF ATCCCAGCTGGATGTAAACG 54.8  
RcbfR GGCCACATTTACATGGCTTT 53.9 460 
    
CbsAF GGTCGCAGCTCTCGTAATGG 58.0  
CbsAR CCACTCGCGGGAGGATACAAC 59.9 300 




