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In this study, we investigated the mechanism by which plasmid (pSEA2) from
multi-drug-resistant bacteria derived from aquaculture environments is introduced into the
chromosome of the host after conjugative transfer. Additionally, we revealed the presence of a novel

mobile genetic element called “ SE: strand-biased circularizing integrative elements” , which
assists in the integration of transferred pSEA2 into the chromosome of the host. Furthermore, we
elucidated the molecular mechanism behind this process. Notably, SE circularizes in a copy-out-like
manner, contains four core genes, and exhibits a narrow host range limited to y -proteobacteria,
making it a unique tyrosine recombinase-utilizing prokaryotic DNA transposon group.
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(Ref.1) FAO/OIE/WHO (2006) Antimicrobial use in aquaculture and antimicrobial resistance: report
of joint FAO/OIE/WHO expert consultation on antimicrobial use in aquaculture and antimicrobial

resistance.
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Table 1 Features of five prokaryotic DNA transposon groups encoding tyrosine recombinases

ICEs/IMEs SEs Gints© RITs¢ Tn554-related elements®
Hosts Archaea Gammaprotecbacteria Gammaprotecbacteria Bacteria Staphylococcus

Bacteria Betaproteobacteria Enterococcus
Proteins involved in Int, Xis IntA, Tfp, IntB, Srap GinA, GinB, GinC, GinD RitA, RitB, RitC TnpA, TnpB, TnpC
recombination
Target site specificity® + + + NT +
Empty site® + - + NT NT
Movement Cut-out paste-in Copy-out copy-in? NT NT NT

(excision integration)
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