Metabolic Modelling Reveals Coral-Derived Betaine Drives Stress-Associated Microbiome Restructuring
Supplementary method:
Inferring interaction networks from model-derived growth patterns remains challenging1,2. Building on prior ecological frameworks and integrating the ENBI approach3,4, we characterized community-level interaction networks by grouping six ecological relationship types into three categories: positive, negative, and neutral. The types of positive and negative interactions were included in the subsequent analysis, in accordance with ENBI method. Positive interactions included commensalism and cooperation, whereas negative interactions comprised competition and amensalism. Interaction types were determined based on pairwise growth responses of the models, and their relative contributions were quantified using ENBI metrics.
Unweighted-inferred net interaction: 

The  represent the changes in growth numbers for each metabolic model in paired simulations compared to independent growth. The 𝑖 and 𝑗 in the inferred interaction network. The  represent the positive relationships for model growth. The  represent negative relationships for model growth. All model simulations were performed using the BacArena package in R.
Weighted-inferred net interaction:

The  represent represents the change in the log2 growth rate of each metabolic model relative to independent growth in the paired simulation. The 𝑖 and 𝑗 in the inferred interaction network.
Ecological Network Balance Index (ENBI):
ENBI = 
Where unweighted or weighted are unhealthy (dysbiotic, ) and healthy (healthy, ). 
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