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Fu?itional analysis of GLES1 essential for chloroplast development in guard
cells
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Stomatal guard cells develop unique chloroplasts in land plant _species.

However, the developmental mechanisms and function of chloroplasts in guard cells remain unclear. In
seed plants, chloroplast membrane lipids are synthesized via two pathways: the prokaryotic and the
eukaryotic pathways. We gained insight into these pathways by isolating and examining an Arabidopsis
mutant, glesl, which has achlorophyllous stomata and impaired stomatal responses to C02 and light.
The GLES1 gene encodes a putative regulatory component of the trigalactosyldiacylglycerol protein
complex that mediates the ER-to-chloroplast lipid transport via the eukaryotic pathway. Lipidomic
analysis reveals that in wild type, the prokaryotic pathway is dysfunctional specifically in guard
cells, whereas in glesl guard cells, the eukaryotic pathway is also abrogated. In conclusion, the
eukaryotic lipid pathway is essential for guard-cell chloroplasts to develop CO2 and light signal

sensing machinery.
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