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Supporting Information Appendix 

Methods: 

Cultivating Geobacter sulfurreducens PCA: G. sulfurreducens was cultivated anaerobically 

with fumarate as the electron acceptor and acetate as the electron donor in the absence of added 

vitamins as previously described (1). Briefly, the medium contained basal salts, 40 mM fumarate 

and 20 mM acetate. The medium was flushed with 20% CO2:80% N2, inoculated inside an 

anaerobic chamber, and cultures were incubated at 30 °C for 72 h. 

 

Cultivating Eubacterium limosum ATCC 10825: E. limosum ATCC 10825 was grown in 

modified Actinomyces broth composed of 17 g tryptone, 10 g yeast extract, 5 g dextrose, 5 g 

NaCl, 13 g K2HPO4, 2 g KH2PO4, 1 g (NH4)2SO4, 1 g starch, 0.2 g MgSO4 x 7 H2O,  and 10 mg 

CaCl2 x 2 H2O per liter. The medium was additionally supplemented with 1 ml of trace elements 

solution (SL-10) (2), 1 ml of Se/WO solution (4 mg Na2SeO3 x 5 H2O, 8 mg Na2WO4 x 2 H2O, 

and 0.5 g NaOH per liter), and 1 ml of Wolin’s vitamin solution (with vitamin B12 omitted) per 

liter (3).  The medium was prepared under an atmosphere of N2 gas and reduced with a 0.01% 

(w/v) cysteine-sulfide solution. 

 

Cultivating Moorella thermoacetica ATCC 39073: M. thermoacetica ATCC 39073 was grown 

in reinforced Clostridial medium supplemented with Wolin’s vitamin solution (with vitamin B12 

omitted) (3, 4). 

 

Growth curve experiments with Salmonella enterica serovar Typhimurium strain LT2:  

Growth curves of S. enterica serovar Typhimurium strain LT2 were performed by inoculating 

triplicate 5 ml cultures of LB medium with single colonies and growing to saturation at 37 ºC. 
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Cells were harvested by centrifugation at 12,800 x g and washed three times with a minimal 

medium containing glycerol as the carbon source and ethanolamine as the nitrogen source (5). 

Each cell suspension was diluted to an optical density at 600 nm (O.D.600) of 0.001 in 5 mL of 

the same medium containing the indicated supplements. The cultures were grown at 30 ºC with 

aeration, and the O.D.600 was measured at the indicated time points. Supplements included 10 

nM cobamide product purified by HPLC from E. coli , HPLC-purified buffer salts, 10 nM 

HPLC-purified cyanocobalamin, or 10 nM cyanocobalamin.  

 

Corrinoid extraction and HPLC analysis: Corrinoids were extracted with methanol from cell 

pellets, then cyanated and desalted as described (6). An Agilent 1200 series HPLC system 

equipped with a UV-diode array detector was used to analyze the extracted corrinoids. An 

Agilent Zorbax SB-Aq reverse phase column (5m, 4.6 x 150 mm) was used at a flow rate of 1 

ml min-1 at 30 C. Chromatograms were recorded at 365, 525, and 550 nm. Mobile phases used 

were 0.1% formic acid in water (solvent A) and 0.1% formic acid in methanol (solvent B). 

Samples were analyzed by the following method: 25% solvent B over 2 min, followed by a 

linear gradient of 25 to 34% solvent B over 11 min, 34 to 100% solvent B over 3 min, and 100 to 

25% solvent B over 0.5 min.   

 

Biochemical characterization of G. sulfurreducens BzaF: His-tagged G. sulfurreducens PCA 

BzaF was expressed in E. coli BL21(DE3) containing a plasmid encoding the suf operon for in 

vivo [4Fe-4S] reconstitution (7). A 15 ml culture of this strain was grown overnight in LB 

medium contining kanamycin (40 mg/L) and chloramphenicol (25 mg/L). 1.9 L of M9 minimal 

media containing 0.7% glucose, 40 mg/L kanamycin and 25 mg/L chloramphenicol was 
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inoculated with this culture. The culture was incubated at 37 °C with shaking (180 rpm) until the 

O.D.600 reached 0.50 to 0.55. The culture was then incubated at 4 °C without shaking for 2 h. 

Subsequently, 50 mg of ferrous ammonium sulfate and 50 mg of cysteine were added, followed 

by induction of the culture with 70 µM isopropyl β-D-1-thiogalactopyranoside (IPTG). The 

culture was incubated at 15 °C with shaking (50 rpm) for 18-20 h. The cultures were then 

incubated at 4 °C for 3 h without shaking. The cells were harvested and stored in liquid nitrogen 

overnight before enzyme purification. All subsequent steps were performed in an anaerobic 

chamber. The cell pellets were thawed at room temperature and suspended in lysis buffer (100 

mM Tris-HCl, pH 7.5) in the presence of 2 mM DTT, lysozyme (0.2 mg/ml) and benzonase (100 

units). This mixture was then cooled in an ice bath for 2 h. The cell suspension was sonicated 

and centrifuged to obtain the cell-free extract. The enzyme was purified using standard Ni-NTA 

chromatography. The column was first equilibrated with the lysis buffer. The cell-free extract 

was then passed over the column, followed by 8-9 column volumes of wash buffer (100 mM 

Tris-HCl, 300 mM NaCl, 20 mM imidazole, 2 mM DTT, pH 7.5). The enzyme was eluted with 

100 mM Tris-HCl, 300 mM NaCl, 250 mM imidazole, 2 mM DTT, pH 7.5. The purified enzyme 

was buffer exchanged into 100 mM potassium phosphate, 30% glycerol, 2 mM DTT, pH 7.5 

using an Econo-Pac 10DG desalting column (Bio-Rad) and the purified enzyme was stored in 

liquid nitrogen. The purified protein contains a [4Fe-4S] cluster as verified by UV-Vis 

spectroscopy (8).  
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