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To understand common principles of animal-algal symbiosis and their links to
evolution at the molecular- and the genome-level, we focused on the mechanisms of interactions between
Hydra and Chlorella and the specific features in their genome. We identified candidate genes upregulated
only when the specific symbiosis has been established. They included genes involved in nitrogen
assimilation and phosphate transport. In addition, the expression of these genes showed clear correlation
with photosynthesis of Chlorella. We also performed genome sequencing of the symbiotic Chlorella to
understand the genome evolution in the dependent relation. As a result, we found that some genes
necessary for nitrate assimilation in plants and their cluster structure have been lost. This indicates
that symbiotic Chlorella is dependent on the nitrogen source provided from Hydra and that the nitrate
assimilation pathway in symbiotic Chlorella is degenerated.
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