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Can integrated prophages affect virulence and fitness
of the honeybee pathogen Paenibacillus larvae?
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Paenibacillus larvae is a spore-forming Gram-positive bacterium, with five distinct genotypes (ERIC I-V), that causes one of the
most destructive bacterial honeybee brood diseases — American Foulbrood (AFB)'. Temperate phages (prophages) play an
important role in the evolution of bacterial populations across all ecosystems, often providing new genes and host genome
rearrangements?:3:4, They are, thus, able to alter bacterial phenotypic traits, at fitness and virulence level, or give host protection
through superinfection3. So far, the impact of prophages on P /arvae ecology has not been evaluated. Our main goal was to
understand the potential role or impact of prophages on fithess and virulence of P /arvae.
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Manual curing: » P larvae with larger genomes harboured a higher number of intact prophages.
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30.4% of detected prophages were intact.

(IOPH

[_
-

The high number of proteins associated with transport and exchange of genomic DNA fragments can be responsible for
prophage and host genomes rearrangements.

Some CDS were widely distributed across all genotypes, e.g.: HicB and MazE antitoxins, YopX protein.
For each function associated with virulence and fithess, the percentage of trait was less than 2% in the COG analysis.
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Only ERIC V strains appear to have a competitive advantage since prophages contained multiple CDS that could contribute to
a more aggressive infection (LukF-PV and GbpA).
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