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Algal Protein Kinase, Triacylglycerol Accumulation Regulator1,
Modulates Cell Viability and Gametogenesis in Carbon/Nitrogen
Imbalanced Conditions
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Nutrient-deprived microalgae accumulate triacylglycerol (TAG). In Chlamydomonas reinhardtii, a dual-specificity
tyrosine phosphorylation-regulated kinase (DYRK), TAG accumulation regulator 1 (TAR1)-defective mutant, tarl-1
could not accumulate TAG in photomixotrophic nitrogen (N)-deficient conditions (Kajikawa et al. 2015). The DYRKs
are evolutionarily conserved in plants, animals and fungi. Here, we report that in photoautotrophic N-deficient
conditions, tarl-1 cells accumulated higher levels of TAG and starch compared with those of wild-type cells, possibly
because farl-1 maintained higher levels of cell viability, photosynthesis activity and lower levels of hydrogen peroxide
generation. In contrast, the mating efficiency was suppressed in tari-1 cells. In tari-1 cells, the gene expression
analyses indicated that genes involved in the scavenging of reactive oxygen species (ROS) were not repressed. On the
other hands, expression of regulatory genes for gametogenesis including MID were repressed. These results suggest that
TARI1 is required for ROS production leading to decrease of cell viability, photosynthesis activity and gametogenesis
(Shinkawa et al., 2019).
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