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Abstract  

We propose a model-driven methodology aimed to shed light on complex disorders. Our approach 

enables exploring shared etiologies of comorbid diseases at the molecular pathway level. The method, 

Comparative Comorbidities Simulation (CCS), uses stochastic Petri net simulation for examining the 

phenotypic effects of perturbation of a network known to be involved in comorbidities to predict new 

roles for mutations in comorbid conditions. To demonstrate the utility of our novel methodology, we 

investigated the molecular convergence of autism spectrum disorder (ASD) and inflammatory bowel 

disease (IBD) on the autophagy pathway. In addition to validation by domain experts, we used formal 

analyses to demonstrate the model’s self-consistency. We then used CCS to compare the effects of 

loss of function (LoF) mutations previously implicated in either ASD or IBD on the autophagy 

pathway. CCS identified similar dynamic consequences of these mutations in the autophagy pathway. 

Our method suggests that two LoF mutations previously implicated in IBD may contribute to ASD, 
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