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To perform a systematic analysis of possible interactions between microbes, metabolites, and dietary compounds, we employed the metabolic networks (also known as genome-scale metabolic models) reconstructed from well-annotated microbial genomes in the AGORA25,26 and AGREDA23,24 databases. Note that AGORA has limited information about dietary compounds metabolized by the gut microbiota23,24: indeed, it includes only 99 of the 650 dietary compounds in i-Diet (http://www.i-diet.es), a comprehensive database that allows users to create personalized diets using a collection of over 1000 recipes with detailed food composition, including macronutrients, micronutrients, and bioactive compounds. 
To address this limitation, AGREDA was proposed as an extended reconstruction of dietary metabolism in the human gut microbiota based on AGORA23,24. This extension is enabled by (1) a gap-filling algorithm applied to the universal metabolic network based on the ModelSEED database66 and manually curated literature knowledge23; and (2) the enzyme promiscuity method that expands the metabolic space by considering enzymes’ catalytic rules to accept substrates beyond those found in annotated reactions (using a reinforcement learning method RetroPath RL)24. As a result, AGREDA adds the degradation pathways of more than 200 dietary compounds, including 179 phenolic compounds. Combined with the 99 dietary compounds already existing in AGORA, AGREDA has 312 dietary compounds in total. 
The accuracy of added dietary compounds was validated by superior performance in predicting output metabolites derived from in vitro fermentation of lentils with children’s feces23,24, as compared to AGORA. Therefore, in this study, we utilized the more complete metabolic networks provided by AGREDA.

