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The western honeybee Apis mellifera plays a crucial role in agricultural production and ecosystem stability through
pollination. However, in recent decades, honeybee colony losses have surged worldwide, with particularly severe declines
in the Middle East, exceeding acceptable biological thresholds. American foulbrood (AFB), caused by Paenibacillus larvae,
a Gram-positive spore-forming bacteria, considered one of the main virulent bacterial diseases threatening honeybees'
colonies worldwide. Traditional methods of managing AFB rely primarily on the use of antibiotics and chemical treatments,
but these approaches raise concerns about antimicrobial resistance, environmental impact, and the safety of bee products
and are prohibited in many countries.

Faced with these challenges, a promising alternative lies in the study of microbial interactions within the hive. Indeed,
many bacteria and other microorganisms present in the bees' environment can play a role in the regulation of pathogens,
by competing with them or by producing natural antimicrobial substances. Therefore, the objective of this study is to test
several microbial isolates from honeybee's intestine against AFB.

More than 500 samples of honeybees and comb were collected from different Mediterranean countries due to the support
of PRIMA SAFEAGROBEES project. Among the potential beneficial bacteria against several honeybee diseases, four
isolates showed high inhibition activity against the AFB at the laboratory level. The inhibition experiments were first
realized using cell-to-cell contact test. Then, it was proven that the secondary metabolites of the potential beneficial
bacteria were responsible for the inhibition. The protein nature of the secondary metabolites was verified by lifting the
inhibition when treating the media with heat treatments and proteolytic enzymes such as trypsin, pepsin and papain. The
releasing time of the secondary metabolites of each beneficial isolate was also determined.

These findings highlight the potential of beneficial bacteria as a biocontrol strategy against Peanibacillus larvae, offering
a promising alternative to conventional treatments.



