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Abstract

Background and purpose: The human gut microbiome is a complex and dynamic ecosystem
composed of bacteria, viruses, fungi, and archaea that plays a fundamental role in metabolism, immune
regulation, and colonization resistance. Although the bacterial component has been extensively
investigated over the past two decades, the viral component, particularly the gut phageome, remains
comparatively understudied. Emerging evidence suggests that bacteriophages regulate microbial
communities, facilitate horizontal gene transfer, modulate metabolic functions, and influence host-
microbe interactions, thereby contributing to both health and disease. This narrative review aimed to
provide a comprehensive overview of the role of the gut phageome in microbiome regulation and its
implications for human health.

Materials and methods: A narrative review was conducted through a systematic search of studies
published between 2000 and 2025 in PubMed, Scopus, Web of Science, and Google Scholar. Eligible
studies were reviewed and categorized based on the roles of bacteriophages in shaping gut microbial
composition, contributing to dysbiosis and disease, and their therapeutic potential, particularly in phage
therapy.

Results: Gut bacteriophages influence intestinal ecology through their lytic and lysogenic life
cycles, horizontal gene transfer, modulation of bacterial fitness, and carriage of auxiliary metabolic genes.
These mechanisms may affect short-chain fatty acid production, bile acid metabolism, immune signaling,
intestinal barrier integrity, and resistance to pathogenic colonization. Alterations in the gut phageome
have been associated with inflammatory bowel disease, enteric infections, obesity, and type 2 diabetes.
However, most available evidence remains observational or preclinical, and causal relationships have yet
to be firmly established.

Conclusion: The gut phageome is an active and influential component of the intestinal microbiome
that may contribute to microbial homeostasis, immune regulation, and disease pathogenesis. Translating
these findings into precision microbiome-based therapies will require well-designed randomized
controlled clinical trials, standardized viromics methodologies, and rigorous evaluation of the safety and
efficacy of phage-based interventions.
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