Supplementary file 1A. Model reactions. The model of DHHC6 palmitoylation contains 35 different reactions, describing synthesis, folding, degradation, and the enzymatic reactions of DHHC6 palmitoylation/depalmitoylation. In the following table we describe in detail how the rates for those reactions are calculated.
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Where the competition terms  and  in S1 Table are defined as: 
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for each palmitoylation and depalmitoylation step we define the kinetic parameters of the reaction as:
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where  is the catalytic constant for DHHC16 when catalyzing palmitoylation of C100 on DHHC6, while  is the catalytic constant for APT2 for the same site.  and  are the binding and unbinding rate constants of DHHC6 to DHHC16 on site C100 respectively. and kc1APTub are the binding and unbinding rate constants of DHHC6 to APT1 on site C100 respectively. In our model we assume that the binding and unbinding rate to DHHC6 and APT can be different for each state of the model.


Supplementary file 1B. Mass balance equations. The following table describes the mass balance for each of the species of DHHC6 model. The rates of the mass balance of each state are described in detail in S1 Table.
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	Mass balance

	

	


	

	


	

	


	

	


	

	




[bookmark: _GoBack]Supplementary file 1C. Model parameters. The output of GA is a set of optimal solutions, where a solution is a complete set of parameter needed to perform model simulations. From this set we extracted a sub-set of 152 solutions that obtained a GA score better than a set threshold for each objective. During the analysis the model was simulated for each set of parameters of the sub-set. We then reported in this paper the mean of the outputs along with the 1st and 3rd quartile of their distribution.
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