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Molecular mechanism of CO2-sensing by CCM1 protein complex
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Aquatic microalgae induce a CO2-concentrating mechanism (CCM) to maintain
photosynthetic activity in low-CO2 conditions. However, many aspects of the C02-signal transduction
pathways remain to be elucidated. In this study, we report the isolation of novel high-CO2-requiring
mutants defective in the induction of CCM by DNA tagging. In H82 mutant, a calcium-sensing receptor CAS
was disrupted by the insertion. Photosynthetic affinity for inorganic carbon gCi) was significantly
decreased in the H82 and accumulation of both LCIA and HLA3 were defected. Additionally, by
characterizing the photosynthetic phenotype of LCIA and HLA3 insertion/overexpressing strains, it was
revealed that HLA3 and LCIA are parts of the mechanism of HC03&#8211; uptake through the plasma membrane
and chloroplast envelope.
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