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Abstract 

The essential goal of biomedical research is to understand the underlying 

mechanism of disease development. Unfortunately, achieving this goal requires 

expensive and time-consuming efforts in medical biotechnology. This review focuses 

on how context-specific genome-scale metabolic network models may facilitate 

reaching this goal. Such models provide an in silico framework for computational 

simulation of cellular metabolism, predicting the outcome of experiments. Therefore, 

by using these models at the initial stages of experimental design, time and cost in 

biomedical researches may be reduced. Furthermore, with the availability of such 

models, not only important pathways involved in cell dysfunction may be better 

understood, but also drug targets predicted based on these models can be seen as 

novel targets for in vivo validation. The main point of this review is that metabolic 

modeling can predict drug targets and biomarkers without the need for kinetics data. 

We provide a comprehensive review of human metabolic models and their 

applications, in addition to the methods used for analyzing models. We discuss how 

these models have been used in analyzing metabolic capabilities of different cells and 

tissues, in identifying disease-related metabolic pathways and biomarkers, and in 

understanding the human-microbe interaction. 
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