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The physiological significance of lipid metabolic fluxes in guard cells
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In plants, plastidial glycolipids are synthesized via two distinct pathways:
the plastidic pathway and the endoplasmic reticulum (ER) pathway. The relative contributions of the
plastidic and the ER pathways to the plastidial glycolipid synthesis differ among various plant

tissues, and our previous studies have shown that the ER pathway is more extensively utilized in
guard cells than in mesophyll cells for the synthesis of chloroplast glycolipids. On the other hand,
the physiological significance of why the ER pathway develops in guard cells is unclear. In this
study, we found that galactosyldiacylglycerol (DGDG), one of the chloroplast lipids mainly
synthesized by the ER pathway, is essential for stomatal chloroplast formation. We also found that
similar to guard cells, root cells exhibit a higher proportion of ?cholipid from the ER pathway and
that the ER pathway has a significant contribution toward chloroplast development in the root
cells.
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