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How sophisticated symbiotic associations have been established is an
unresolved question in understanding the evolution of symbiosis. Here we investigated the midgut
symbiotic organ and the gut symbiotic bacteria of the stinkbug Plautia stali as a model system. In
natural populations of P. stali and their habitats, we extensively surveyed, identified and
characterized “ uncultivable obligatory symbiotic bacteria” , “ cultivable obligatory symbiotic
bacteria” , “ cultivable free-living symbiotic bacteria” and “ environmental potential symbiotic
bacteria” , which are at different levels of symbiotic evolution. We also surveyed diverse stinkbugs

and other insects for their microbial symbiotic systems. By comparing and analyzing them using a
variety of techniques, we gained insight into the conditions, possibilities, drivers, and
constraints for establishment and maintenance of symbiosis, shedding new light on the origin,
processes, and mechanisms underpinning the evolution of symbiosis.
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