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New regulatory mechanisms of cellular Ca2+ signaling by chloroplasts
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In mammalian cells, mitochondria play a vital role in maintaining
intracellular calcium(Ca2+) homeostasis. In contrast, the role of symbiotic organelles such as
chloroplasts and mitochondria in plant cellular Ca2+ signaling remains elusive. In this study, we
characterized two chloroplast-localized Ca2+-binding proteins CAS and CRSH. We found that
light-dependent phosphorylation of CAS mediated by thylakoid protein kinase STN8 is critical for the

light-induced opening of stomata. In addition, CRSH is responsible for the darkness-induced
accumulation of (p)ppGpp, which is necessary to downregulate some plastidial gene expression.
Furthermore, we found that chloroplast-localized mechano-sensitive channels are involved in the
regulation of cellular ROS localization. Moreover, we found that mitochondrial dysfunction leads to
the generation of a cytosolic Ca2+ transient and subsequent activation of Ca2+-dependent stress gene
expression.
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