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Protein Interactions in the Mycofactocin Biosynthetic Pathway 
 

 Protein-protein interactions are essential for many biochemical transformations and 
cellular processes.  However, traditional methods of detecting these interactions are often 
times qualitative and provide little informationi.  Alternatively, more robust quantitative methods 
require large quantities of valuable protein sample if the dissociation constant is highii or rely 
on innate protein fluorescence or fluorescence labeling for detection iii . Surface plasmon 
resonance (SPR) is capable of analyzing protein-protein interactions kinetically while 
consuming little protein sample and does not rely on absorbance/fluorescence properties of 
proteins.  This application note describes the SPR analysis of protein-protein interactions 
found in the mycofactocin biosynthetic pathway. 
 
 The radical-S-methionine (RS) protein MftC 
belongs to a subfamily of proteins known to modify 
peptides and through gene knockout studies, it was 
found to be critical for M. tuberculosis growth with 
cholesterol as the sole carbon sourceiv.  Recently, it 
was shown that peptide chaperones, or small 
proteins of ~100 amino acids in length, play an 
essential, yet not fully understood role in this 
process v . In the first step of mycofactocin 
biosynthesis, the peptide chaperone MftB was found 
to be critical for MftC to catalyze the modification of 
the peptide MftA.  To measure the dissociation 
constants between MftB and MftC, a five channel 
SPR (BI-4500) and a nickel-nitrilotriacetic acid (Ni-
NTA) Au sensor chip was used.  As shown in Figure 
1, the process involves activating the NTA chip with 
Ni2+, followed by binding the His6-tagged protein to 
the Ni-NTA chip, exposing the analyte to the ligand, 
and stripping Ni2+ and the protein complex with 
ethylenediaminetetraacetic acid (EDTA) to 
regenerate the bare NTA chip.   
 
 In the assay, His6-MftC were bounded to three channels and exposed to various 
concentrations (0.5, 1.0, 2.5, 5.0, and 10 µM) of MftB at a flow rate of 60 µL/min (Figure 2A).  
Background was subtracted from all data using a channel exposed to MftB without MftC 
present. Analysis of the steady state parameters (Figure 2B), where the maximum change in 
response units (RU) is plotted against the concentration of MftB, yielded a KD = 2.2 ± 0.3 µMvi.  
An independent kinetic analysis was used to verify the steady-state measured dissociation 
constant.  Three concentrations (1, 2.5, and 5 µM) were chosen and kinetically analyzed each 
trace individually (Figure 2C) to determine their ka and kd rates and thereby generating the KD 

Figure 1 A schematic representation of an assay 
using His6-tagged protein and a Ni-NTA Au Chip.  
The assay involves activating the chip with NiCl2, 
binding the his-tagged protein, exposing the analyte 
to the ligand, and stripping the Ni-protein complex 
with EDTA. 
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(KD = kd/ka)vi.    The kinetic analysis yielded a KD = 1.3 ± 0.7, in good agreement with the 
steady-state analysis.  In summary, by using the SPR technique, it is shown that protein-
protein interactions are present in the mycofactocin biosynthetic pathway.   
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Figure 2 The SPR response when MftB was exposed to MftC was proportional to the concentration of MftB (A).  
The maximum RU change at each concentration was plotted against the concentration of MftB for a steady state 
analysis (B).  Three traces were analyzed to generate ka, kd and KD (C).  


