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Experimental analysis of the evolution of symbiosis using an artificial
ecosystem
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Living systems evolve in ecosystems, not in isolation. Before the present
research, we synthesized an experimental ecosystem in a flask using three microbial species (an
alga, E. coli, a protozoan), and cultivated them for ca. 13 years, in order to understand a possible

mechanism of the evolution of component species under the restriction of matter/energy flow in an
ecosystem. A previous research suggested that a primary stage of symbiotic associations between the
alga and E. coli, and between the alga and the protozoan evolved in this long-term culture. In the
present study, using algal and E. coli isolates obtained from 6, 8, 12-year cultures, we
investigated their physiological and morphological traits, ecological interactions between them, and
the whole-genome DNA sequences of E. coli isolates. The results indicated that the two species
evolved some symbiotic associations, and that a variety of different genetic types coexisted in the

experimental ecosystem.
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