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Loss of photosynthesis and stimulation of heterotrophy: trophic evolution
through long-term cultivation
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L. boryana RsbU

To observe the evolutionary process of loss of photosKnthetic capacit¥ in
oxygenic photosynthetic organisms, the cyanobacterium Leptolyngbya boryana, which has the ability to
grow heterotrophically in the dark using glucose as an energy and carbon sources, was cultured

under dark heterotrophic conditions for a long time. We isolated many dark-adapted variants with
significantly reduced or lost photosynthetic growth ability and significantly stimulated dark
heterotrophic growth ability. Genome resequencing analysis revealed that many of the variants had
diverse mutations in the rsbhU gene encoding serine phosphatase. Mutants in which rsbU was singly
disrupted were isolated to confirm that loss of function of rsbU leads the dark-adapted phenotype.
These results suggested that in L. boryana a partner-switching system involving RsbU regulates the
gene expression to be suitable for photosynthetic and heterotrophic conditions.
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