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Elucidation of evolutionary and molecular bases underpinning intracellular
host-symbiont interactions in the seed bug Togo hemipterus
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A number of insects possess intracellular symbiotic bacteria in specialized
cells called “ bacteriocytes” , wherein symbiotic bacteria are vertically transmitted. Although
genomic and physiological aspects of the intracellular symbiosis have been studied, the evolutionary

origin of it remains unclear. Molecular and histological investigations have strongly suggested
that gut symbiosis is the origin of the intracellular symbiosis; however, the evolutionary
hypothesis have never validated because of a lack of an intermediate state between gut symbiosis and
highly-developed intracellular symbiosis. Recently we found that the seed bug, Togo hemipterus,
which acquires its Burkholderia symbiont from environmental soil every generation, intracellularly
harbors the symbiont. In this study, we have demonstrated the infection process of the symbiont,
genetic bases of the symbiosis, and evolutionary diversity of the symbiotic system in heteropteran
insects.
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