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Dynamics” 

 

Supplemental Tables S1.  Quantified scores of the alternative models (M1-M5) against the experimental data, according to the peak features.  

The red row corresponds to the Σ(err) numbers shown in Fig 6K-O. The bold black row “Sum (overall)” is the total score of each model against 

the data.   

 



 

 

 

 



 

Peak Vector 

The “peak vector” is a quantification of the dynamics of each system based on the properties of the major peak in the time course: peak time (in 

minutes), peak amplitude (defined as the fold-change difference of the peak level versus the steady-state level), and peak width.  Peak width is 

defined as the interpolated width of the curve at 90% of its maximum.  The 90% level was chosen so that every curve would contain a peak.  

Note that the peak features are uniquely defined for each time-series experiment and each theoretical simulation. The peak features provide a 

simple abstraction for the dynamics of each trajectory, based on the properties of the highest peak.   
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Problems and pitfalls with scoring methods 

The black triangles above represent a time-series dataset.  Model 1 and Model 2 are two different computational simulations of the Akt pathway 

which show different types of agreement/disagreement with the data, and it’s not necessarily obvious what a “good” scoring method should do.   

Because the approximate trend of the black triangles has been observed by many labs in different contexts, some people might believe the 

experimental data were more likely generated by a system with a gradual main peak, not by a system with multiple-peak oscillation, but the 

prior expectations are subject to debate.  If there is a prior expectation for a simpler trajectory with fewer peaks, then the multi-peak trajectory 

of model 1 (red curve) would be viewed as over-fitted.  When scoring peak features, the blue curve is judged to be a better fit than the red curve.  

If we instead compute the sum of squared absolute error (SSE) for each timepoint, then model 1 (red) can give almost perfect agreement with 

each experimental timepoint, much better than the blue curve.  Any scoring method has strengths and weaknesses.  Scoring the characteristics of 

the major peak can give pathological results if there are two nearly-equal peaks. 

 


