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Figure 8: A schematic presentation (cross-section, side-view) of the used home-built spectro-
electrochemical cell. The spectro-electrochemical cell is assembled using screws and o-ring 
rubbers (black) to get a proper seal and prevent electrolyte leakage from a main cell 
compartment (M.C.C.), into which three electrodes are fitted: gold working electrode 
connected to the potentiostat via the copper wire (W.E.C.), platinum counter electrode (C.E.) 
and silver/silver chloride reference electrode (R.E.). The buffer/chemicals flow into the cell 
via inlet tubing (I.T.) and come out via outlet tubing (O.T.). The cell is top-closed with a 
glass slide enabling for epi-fluorescent measurement during the electrochemistry applied. The 
drawing is not to scale. The distance between the glass coverslip and gold working electrode 
is approximately 5 mm. (Insert) A photo of the home-build cell.  
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Table 3: two possible scenarios of NiR enzyme catalysis at pH 6.85, as well as the minor role 
of backward, intramolecular ET rates (k-1

A and k-1
B) at both pH (5.45 and 6.85). The 

underlined rate constants are fixed values as given in Table 1 of the manuscript (gray). The 
rate constants in bold stand for new variations of those fixed parameters. At high pH (6.85), 
the enzyme changes form route A to route B when KD

A < KD
B and k1

A < k1
B  (red areas) or 

from route B to route A when KD
A > KD

B and k1
A > k1

B  (blue areas). At low pH (5.45), the 
red areas indicate unrealistic ET rate values when trying to force the enzyme catalysis to start 
from route B and change to route A at high nitrite concentration. It can be concluded that NiR 
can never be described by following relations KD

A > KD
B and k1

A < k1
B. Therefore, the only 

possibility for the enzyme at pH 5.45 is to switch from route A (at low nitrite) to route B (at 
high nitrite), as given by relations KD

A < KD
B and k1

A > k1
B (gray areas). TSS stands for total 

sum of squares and signifies a difference between raw and modeled data. 
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The following (modeled) equations for kcat and Fi were used to fit the data obtained from 
spectroelectrochemistry experiments. 
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