gp32 gene of bacteriophage H66 modulates the lysis-lysogeny

decision during infection in Pseudomonas aeruginosa
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Bacteriophages, or phages, represent the most numerous and genetically diverse
biological entities on the planet. Following infection, phages may follow one of two

developmental pathways. In the lytic cycle, phages replicate and eventually cause

the death of the host bacterial cell, releasing new viral particles. Alternatively,
temperate phages can enter the lysogenic cycle, during which lytic functions are
repressed, and the phage genome is stably maintained within the host and its
progeny’. The lysogenic state is reversible, allowing the phage to switch to the lytic
cycle when triggered by the host SOS response, a process known as prophage
induction. In the genome of phage H66, a Hollowayvirus isolated from a clinical strain
of Pseudomonas aeruginosa, two genes are regulated by LexA, the key regulator of
the SOS response. One of these genes, gp32, is located next to and in the opposite
direction of the lysogeny repressor gene (gp33). By engineering a null mutant via
homologous recombination and a Casl3a-based counterselection method?, we
discovered that the deletion of gp32 impairs the lytic development of phage H66. In
contrast, the H66 Agp32 mutant appears to favor the establishment of lysogeny.
These findings collectively highlight the crucial role of the gp32 gene, as part of the
SOS response, in the induction of H66. Considering the genetic context of gp32
within the H66 genome, we expect a dual impact of gp32 expression on the
inactivation of the lysogeny repressor. First, through the synthesis of Gp32, a small
protein of unknown function, and second, through RNA-RNA interference between
the transcripts of gp32 and gp33.
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