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Obtaining the chain-length specificity factors and Vmax values for VLCAD, LCAD, MCAD and SCAD 

We deconvoluted the total acyl-CoA dehydrogenases activities for the various chain lengths to obtain the 

specificity for the chain length as well as the Vmax values for SCAD, MCAD, LCAD and VLCAD. In these 

calculations, we set MCAD to zero in the MCAD-KO dataset and assumed that the activities of the other 

ACADs were identical in MCAD-KO and wild type since no significant differences were observed in the 

proteomics data. The set of equations (see below) was solved in Excel, which uses the Generalized Reduced 

Gradient Nonlinear Solver algorithm (Lasdon et al., 1978). The table below shows the parameter values that 

were incorporated in the model.   

 

VwtACAD,C4 = SfSCAD,C4 ⋅VSCAD + SfMCAD,C4 ⋅VMCAD   [1] 

VwtACAD,C6 = SfSCAD,C6 ⋅VSCAD + SfMCAD,C6 ⋅VMCAD  [2] 

VwtACAD,C8 = SfMCAD,C8 ⋅VMCAD + SfLCAD,C8 ⋅VLCAD  [3] 

VwtACAD,C10 = SfMCAD,C10 ⋅VMCAD + SfLCAD,C10 ⋅VLCAD  [4] 

VwtACAD,C12 = SfMCAD,C12 ⋅VMCAD + SfLCAD,C12 ⋅VLCAD + SfVLCAD,C12 ⋅VVLCAD  [5] 

VwtACAD,C14 = SfLCAD,C14 ⋅VLCAD + SfVLCAD,C14 ⋅VVLCAD  [6] 

VwtACAD,C16 = SfLCAD,C16 ⋅VLCAD + SfVLCAD,C16 ⋅VVLCAD  [7] 

Vmcad-koACAD,C4 = SfSCAD,C4 ⋅VSCAD  [8] 

Vmcad-koACAD,C6 = SfSCAD,C6 ⋅VSCAD  [9] 

Vmcad-koACAD,C8 = SfLCAD,C8 ⋅VLCAD  [10] 

Vmcad-koACAD,C10 = SfLCAD,C10 ⋅VLCAD  [11] 

Vmcad-koACAD,C12 = SfLCAD,C12 ⋅VLCAD + SfVLCAD,C12 ⋅VVLCAD  [12] 

Vmcad-koACAD,C14 = SfLCAD,C14 ⋅VLCAD + SfVLCAD,C14 ⋅VVLCAD  [13] 

Vmcad-koACAD,C16 = SfLCAD,C16 ⋅VLCAD + SfVLCAD,C16 ⋅VVLCAD  [14] 

 

  



Measured parameter values and parameter values obtained after deconvolution of the total acyl-CoA 

dehydrogenases activities for the various chain lengths. 

Parameter Obtained value 
VMSCHAD

a 0.34 
VMCKAT

a 0.25 
VSCAD

b 0.036 
VMCAD

b 0.027 
VLCAD

b 0.047 
VVLCAD

b 0.007 
SfSCAD,C4

b,c 0.936 
SfSCAD,C6

b,c 1.000 
SfMCAD,C4

b,c 0.934 
SfMCAD,C6

b,c 0.609 
SfMCAD,C8

b,c 0.742 
SfMCAD,C10

b,c 1.000 
SfMCAD,C12

b,c 0.133 
SfLCAD,C8

b,c 0.689 
SfLCAD,C10

b,c 0.741 
SfLCAD,C12

b,c 1.000 
SfLCAD,C14

b,c 0.862 
SfLCAD,C16

b,c 0.844 
SfVLCAD,C12

b,c 0.106 
SfVLCAD,C14

b,c 0.572 
SfVLCAD,C16

b,c 1.000 
a Measured parameter values 
b Deconvoluted parameter values 
c Parameters that were included in the parameter estimation procedure 

 

 

	


