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Abstract: Based on the [Sfinder database and reference meta-analysis, this study conducted a systematic study of the diversity of
5812 insertion sequences (ISs) and their co-occurrence with functional genes. The study found significant differences in the
distribution of different IS families among hosts, as well as in their co-occurrence with functional genes. DDE-type ISs are
predominant, with the IS5 and IS3 families containing the most ISs, while the ISH6 family contains the fewest. ISs are widely found
in bacteria and archaea, and several IS families show host specificity, being found only in either bacteria or archaea. The study
demonstrated that IS co-occur with various functional genes, such as antibiotic resistance, heavy metal resistance, and stress
resistance, indicating their significant role in environmental adaptation and the spread of antibiotic resistance genes among pathogens.
Some IS exhibited co-occurrence with multiple functional genes, suggesting broader ecological adaptability, while others showed
functional specificity. Future research should focus on experimentally validating the mechanisms through which IS mediate gene
transfer and host adaptation, to reveal the mechanism of microbial evolution and ecological adaptation.
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