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Figure 3 Al-assisted workflow for the discovery of microbiome-derived antimicrobial peptides.
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Figure 3 Al-assisted workflow for the discovery of microbiome-derived antimicrobial peptides.
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Conclusions and future perspectives

 In this study, we propose an Al-driven four-dimensional “diet—gut microbiota—host
health” paradigm.

(1 We elucidate advances in Al-enabled deciphering of bidirectional diet—gut microbiota
interactions, and evaluate the Al-driven design of precision nutritional interventions
and their clinical translation.

d We critically analyze the inherent limitations of microbiome Al models and outline key
challenges and future research directions.

1 Future directions are focused on organoid models, spatial multi-omics, digital twins

and multimodal deep learning to advance research into host health.
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