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Synopsis 

The symbiotic relationship between hosts and their resident microbiota is a complex and dynamic in-

terplay with profound implications for health and disease. Systems biology approaches, such as con-

straint-based metabolic modelling, offer a powerful toolkit for dissecting these intricate relationships. 

By constructing context-specific models or employing computational tools like BacArena, we can sim-

ulate and analyse the effects of microbial communities on host organisms. Beyond fundamental re-

search, the clinical implications of host-microbiome interactions are profound. Insights gained from 

modelling-driven approaches not only contribute to our understanding of disease mechanisms but also 

hold promise for personalized medicine and therapeutic interventions. In the context of human health, 

conditions like Inflammatory Bowel Disease (IBD) and ageing, where host-microbiome dysregulation 

has been shown to be an important factor, are difficult to directly study in vivo. Therefore, we can use 

metabolic modelling and network biology methods to make predictions about the aetiology and path-

ogenesis of these conditions. 
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