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Abstract

Background: The gut microbiome plays a pivotal role in regulating metabolism, immune function, and susceptibility to human
diseases. While environmental factors are well recognized as key modulators of microbiome composition, growing evidence
indicates that host genetic variation also contributes to shaping microbial communities.

Objective: This systematic review focuses exclusively on human studies and examines the associations between host genetic
polymorphisms and gut microbiota profiles.

Methods: Publications from 2010 to 2024 were systematically retrieved from PubMed, Scopus, and Google Scholar. Eligible studies
investigated the relationship between single nucleotide polymorphisms (SNPs) and gut microbial composition. Extracted data
included microbial diversity indices, genetic variants, effect estimates, and statistical significance. Study quality was assessed using
the Newcastle-Ottawa (NOS) Scale.

Results: Fourteen studies met the inclusion criteria and reported associations between host genes such as LCT, FUT2, MCM6, IL23R,
and ABO with bacterial taxa including Bifidobacterium, Ruminococcus, and Roseburia. While some associations were replicated across
different studies, heterogeneity in populations and methodologies limited quantitative synthesis. Several studies also reported no
significant gene-microbe associations, underscoring the complexity of these interactions.

Conclusion: Current evidence suggests that host genetic variation plays an important role in influencing gut microbiota
composition. However, substantial heterogeneity in study design, limited availability of statistical data, and overrepresentation of
European and East Asian populations reduce the certainty of the findings. This review highlights both reproducible gene-microbe
associations and key knowledge gaps, emphasizing the need for large-scale, multicenter, and multiethnic studies with standardized
methodologies. These insights may inform the development of personalized strategies for managing dysbiosis and advancing
precision medicine.

\ Keywords: Host genetics, Gut microbiome, SNP, Bifidobacterium, LCT, Gene-microbiome interaction, FUT2 /
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