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Honeybee drones host diverse microbial communities, which play an essential role in development, and pathogen
resistance, and are also important for maintaining the honeybees and the overall hive health. Pathogenic microorganisms
pose significant threats to honeybee populations, contributing to colony decline worldwide. On the contrary, biocontrol
properties-possessing microorganisms can naturally inhibit honeybee pathogens such as Paenibacillus larvae, Nosema
spp. fungi or others. Resolving the microbial composition of honey bee drones and revealing the biocontrol potential
of their compounds will aid in developing targeted approaches for disease management. This study aims to explore
the microbial diversity of honeybee drones and assess the potential of isolated microorganisms in the suppression of
potential pathogens.

During this study, the Next Generation Sequencing-based metagenomic analysis of bacterial and fungal communities
associated with honeybee drones was performed. The culturable bacterial and fungal microorganisms distributed on
honeybee drones at different stages of development were isolated and identified using molecular biology methods.
Biocontrol properties were analyzed by performing antimicrobial assays.

The bacterial community on honeybee drone was shown to be prevalent by Acetobacteraceae, Lactobacillaceae, and
Orbaceae, the abundance of which differed depending on the life stage. The diversity of fungal microorganisms was
low and mainly represented by Saccharomycetaceae, Cladosporiaceae, and Debaromycetaceae families. The molecular
analysis of morphologically distinct cultivable microorganisms allowed us to detect Starmerella spp. and Metschnikowia
spp. yeasts in all honeybee drone development stages, while Pantoea, Moraxella, and Micrococcus bacteria dominated
at the larva stage. The biocontrol properties of identified microorganisms were analyzed by focusing on the prevention of
honeybee diseases and improving the bee's immune system. Antimicrobial assays demonstrated that Metschnikowia and
Starmerella showed the highest biocontrol activity.

A healthy microbiome in the hive is essential for honeybee colony development and success. Biocontrol measures can be
designed to maintain favorable conditions for hive microbial communities that naturally suppress pathogens. The focus
on bioactive microorganisms can lead to the development of human and environmentally friendly biological tools that
can be applied to pathogen control and improvement of hive health. This study was funded by the Research Council of
Lithuania (project no. S-MIP-24-55).



