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Cryptic prophages are evolutionary remnants of former lysogenic bacteriophages
that integrated into their host's genome but have lost the ability to produce viable
phages. Once considered junk DNA, these elements contain genes adapted to
enhance bacterial physiology. In Escherichia coli, cryptic prophages are critical for
stress tolerance against sublethal antibiotic concentrations, osmotic changes,
oxidative stress, acid exposure, and other challenges, while also promoting biofilm
formation*. In E. coli BW25113, which harbors nine cryptic prophages, we
discovered a novel antiphage system within the rac prophage. The previously
uncharacterized serine recombinase PinR (P segment inversion by rac) inhibits T2
phage infection by inverting a 1,797 bp segment in another cryptic prophage, el4.
This inversion results in the formation of a novel protein, StfE2, from two chimeric
genes, which blocks phage adsorption. Modeling suggests that StfE2 prevents T2
phage adsorption by inhibiting Gp38 binding to its primary receptor porins, FadL and
OmpF. Supporting the receptor-blocking hypothesis, T2 escape mutants capable of
infecting strains with the inversion evolve resistance to PinR by deleting 16 amino
acids in the hypervariable region 3 of Gp38, enabling better interaction with receptors
in the presence of StfE2. To our knowledge, this is the first described recombinase-
activated phage inhibition system. Similar systems may exist, as recombinase genes
are frequently found adjacent to antiphage system genes clustered in defense

islands across bacterial genomes?.
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