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Exploring photoprotective function of carotenoid under strictly anaerobic
conditions
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We have discovered a novel photosynthetic phenomenon, “ anaerobic
photoinhibition” , which is the photoinhibition but does not involve the production of reactive
oxygen species. This phenomenon occurs in the strictly anaerobic culture of the photosynthetic green

sulfur bacterium Chlorobaculum tepidum. The harmful effect of the anaerobic photoinhibition was
more pronounced in the A cruC mutant strain lacking carotenoid glycosides than in the wild-type
strain, indicating that the carotenoid glycoside mediates non-photochemical quenching driven in the
photosynthetic reaction center complex and suppresses the occurrence of photoinhibition. Ultrafast
transient absorption spectroscopy also revealed the existence of an excitation energy transfer
process that depends on the presence of the carotenoid glycoside.
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