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SI figure 1: Cryo EM strucures of Ecbd (PDB: 6RKO) and Mtbd (PDB: 7NKZ) with active and structural sites indicated.  

  



 
SI figure 2. Purification, SDS-Page, and UV-Vis spectra of the isolated Ecbd, Mtbd and C. thermarum NDH2. 



 
SI figure 3. Accessibility of the Mtbd disulfide bond. Cartoon (A) and surface (B) representation of Mtbd with hemes (Red), MK-9 
(Blue) and disulfide bond (Purple). (C) chemical structure of the reductants used in this study. 

  



Calculation of E. coli membrane quinone content 

 Variables Value Ref 
UQ content E. coli 1.5 x 103 nmol/g dry cell weight  1 

3.6 x 102 nmol/g dry cell weight 2 
E. coli dry weight 3.0 x 10-13 gram per cell 3 
Number of lipids per E. coli 
cell 

2.2 x 107 lipids 3 

Avogadro’s number 6.022 x 1023  
 

Calculation 
Number of lipid per cell: 2.2 x 107 / 6.02 x 1023 = 3.6 x 10-17 mol/cell 
Number of lipids in 1 gram cells: 3.6 x 10-17 mol/cell × (1/3.0 x 10-13 g/cell) = 1.2 x 105 nmol/g 
% UQ in membrane1: = 1.5 x 103 nmol/g / 1.2 x 105 nmol/g × 100% = 1.23% 
% UQ in membrane2: = 3.6 x 102 nmol/g / 1.2 x 105 nmol/g × 100% = 0.30% 
 
Assuming a surface area of POPC to be 65 Å2 (MW = 760 g/mol) and a lipid bilayer thickness 
of 4 nm, 1% (w/w) UQ-10 (MW = 865 g/mol) is equivalent to 11 mM 
Volume of 1 mol POPC bilayer: 
(6.022 x 1023 × 0.65 nm2 x 4 nm) / 2 = 7.8 × 1023 nm3 = 0.8 L 
1% (w/w) UQ-10 of 1 mol POPC is = 0.01 × 760 g = 7.6 g or (7.6 g / 865 g/mol) = 8.8 mmol 
8.8 mmol / 0.8 L = 11 mM 
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