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Characterization of a Chlamydomonas low-TAG accumulation mutant tarl-1 in
nitrogen-deficient conditions
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Although microalgae accumulate triacylglycerol (TAG) in response to N-deficient
(-N) conditions, the regulatory mechanisms are poorly understood. I identified a kinase, TAG accumulation
regulator 1 (TAR1), which is a member of dual-specificity tyrosine-phosphorylation-regulated kinase
family in a green alga, Chlamydomonas reinhardtii. Kinase domain of TAR1 demonstrated auto- and
trans-phosphorylation activities. A tarl-1 mutant accumulated TAG to levels 0.1-fold of those of a
wild-type strain in -N conditions. In -N conditions, tarl-1 maintained chlorophyll and photosynthetic
activity. In -N conditions, global changes in expression levels of -N responsive genes in N assimilation
and tetrapyrrole metabolism were noted between tarl-1 and wild-type cells. These results indicated that
TAR1 is a regulator of TAG accumulation in -N conditions, and it functions in cell growth and repression
of photosynthesis in -N conditions.
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