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ABSTRACT

The honeybee gut microbiome is composed of diverse bacterial species
that contribute to digestion, immunity, and overall colony health. These
microbes interact through metabolic exchanges that influence nutrient
absorption and immune function. This study focuses on understanding
these interactions by constructing metabolic models of five key bacterial
species: Snodgrassella alvi, Gilliamella apicola, Bifidobacterium spp.,
Lactobacillus Firm-4, and Lactobacillus Firm-5. Genome data for these
bacteria were obtained and annotated to construct individual metabolic
models. The metabolic pathways of each bacterium were visualized and
analyzed, followed by a comparative study using a Venn diagram to
highlight shared and unique metabolic functions. As a result, we
successfully developed five individual bacterial metabolic models and one
integrated community model. Additionally, we generated pathway maps for
each bacterium and a final Venn diagram summarizing their metabolic
similarities and differences. Our focus is on exploring the functional roles

of these bacteria and their interactions within the honeybee gut
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microbiome. By studying metabolic pathways, this research provides a
foundation for understanding the ecological role of the honeybee gut
microbiome. These insights help clarify how microbial communities

maintain gut stability and support honeybee health.
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