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Elucidation of holobiont co-evolution mechanism by analyzing aquatic
plant-surface symbiotic bacteria interactions
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In this research project, we focused on the microbial symbiosis of

freshwater aquatic plants, and investigated the interaction molecular mechanisms between host plants
and surface symbiotic microorganisms from both plant physiological and microbiological studies.
Symbiotic bacteria of the genus Acinetobacter and Pseudomonas were shown to produce
exopolysaccharides and lipopolysaccharides with different structures, so that they attach to
different locations on the host plant and promote its growth. On the other hand, within a plant
body, the growth was found to be promoted through the following responses; bacterial adhesion >
increased iron utilization efficiency > promotion of nitrogen and chlorophyll metabolism >
chloroplast development > increased photosynthetic activity. Furthermore, we discovered that surface
symbiotic bacteria of the genus Bacillus promote the growth of host plants through secreting
extracellular peptidases.
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