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Diversity and role of Integron/gene cassette metagenome in extreme marine environments
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Integron is a diverse DNA element, characterizing the genome of bacteria. Integron has the ability to capture and express
adaptive genes located in special structures called as gene cassettes, a unique feature that never performed by any other
DNA elements. Recently, integrons got attention as genomic elements that play a key role in the evolution of marine
bacterial adaptive genome. In this study, we described the diversity and role of integrons and associated gene cassettes
in microbial communities from three different extreme marine environments, which expected to induce the diversity and
function of integrons. The studied environments were deep—sea hydrothermal vents, deep submarine gas hydrate bearing
sediments and urban industrial polluted marine sediments. Each environment was characterized by an endemic
composition of integrons, represented by the unique phylogenetic lineages of the integrase gene, /7t Phylotypes related
to class I integrons, the most common class in the terrestrial environments, have been discovered in deep-sea
environments. We recorded more than 130 phylotypes of int/ gene from the above habitats. Also, we discovered 30
unique families of the integron/gene cassette attachment sites. Pools of gene cassettes, associated with the recovered
integrons, have been explored and encoded adaptive proteins specific to the surrounding environmental characteristics.
For example, a model of life adaptation for a deep~sea hydrothermal vent symbiont has been created based on recorded
adaptive gene cassettes. Also, gene cassettes that encoded several xenobiotic—degrading proteins have been discovered
in urban polluted marine sediments. Several gene cassettes related with the metabolism of anaerobic methane oxidation in
deep submarine gas hydrate regions have been detected. Thus, each environmental characteristic could shape integrons
and associated gene cassettes. Our future work will focus on improving methodologies for capturing and characterization
of integron—associated gene cassettes from environmental metagenomes.
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