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We discovered that, in natural populations of the brown-winged green

stinkbug Plautia stali, gut symbiotic bacteria essential for host’ s growth and survival exhibit a
remarkable diversity. By replacing the original symbiotic bacteria with Escherichia coli, we
successfully established an artificial symbiotic system consisting of P. stali and E. coli, in which
E. coli is localized to specific organs for symbiosis, vertically transmitted to offspring,
maintainable through host generations, and amenable to experimental manipulations and molecular
genetics. By making use of the insect-E. coli symbiotic system, we obtained a number of important
findings on molecular mechanisms underlying the evolution of symbiosis, commonality and diversity of
the mechanisms for symbiosis, understanding of the initial stages of symbiosis, real-time
observations and descriptions of the ongoing evolution of symbiosis, etc., using such approaches as
experimental evolution, genomics and molecular genetics.
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