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Research progress on the composition, spatial distribution pattern and
dietary regulation mechanisms of gastrointestinal microbial communities
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ABSTRACT: The microbiota in the gastrointestinal tract of humans and animals exhibite diverse characteristics,
with microbial communities residing in different ecological niches displaying distinct spatial differences, often
characterize by high host specificity. In addition to the compositional differences observe along the longitudinal axis
of the gastrointestinal tract, microbes also form discrete characteristic communities within specific

microenvironments. This review explored how the physical environment of the gastrointestinal tract affaceded the
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spatial formation and maintenance of microbial communities, the role of diet in shaping the spatial distribution of gut

microbiota, and the importance of this spatial heterogeneity in maintaining organismal health. Focusing on the spatial

heterogeneity of gastrointestinal microbiota enables a more comprehensive understanding of the adaptive strategies

and biological functions of microbes in different locations and local environments in the gastrointestinal tract. This

approach contributed to a better understanding of the role of the gut microbiota in health and disease, providing new

theoretical foundations for maintaining gut health, preventing and treating diseases, and developing personalized

medical strategies.
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Fig.1 Biogeography and factors shaping the spatial organization of the gut microbiome
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Fig.2 Production and distribution of mucus in the intestine
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