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Algal protein kinase TAR1 modulates cellular viability and gametogenesis in
carbon/nitrogen imbalance conditions

Kajikawa, Masataka
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When nutrient deprived, microalgae accumulate triacylglycerol (TAG) in lipid
droplets. Dual-specificity kinase, TAG-accumulation-regulator-1 (TAR1) has been reported to
regulate carbon metabolism in a green alga, Chlamydomonas reinhardtii. TARL is required for
acetate-dependent TAG accumulation and degradation of chlorophyll and photosynthesis-related
proteins in photomixotrophic nitrogen (N)-deficient conditions. We report that the tarl-1 mutant
maintained high levels of cell viability and lower generation of H202 compared with wild-type (WT)
cells in photoautotrophic N-deficient conditions. Mating efficiency and mRNA abundance of key
regulators in gametogenesis were lower in tarl-1 than those in WT. In addition, tarl-1 accumulated
higher levels of TAG and starch per cell volumes compared with WT. We identified total 426
TAR1-dependent phosphoproteins by phosphoproteomic analysis. Several protein kinases and enzymes
related to N assimilation and carbon metabolism were included.
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