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Membrane-anchoring of plastid DNA involves in regulation of nucleoid morphology
and plastid gene expression
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During chloroplast development, the morphology of the plastid DNA-protein
complex known as nucleoids changes in parallel with the induction of photosynthesis-associated
genes. To uncover the mechanism underlying these processes, we first established a protocol to
analyze the genome-wide DNA-binding pattern of plastid-encoded RNA polymerases. We also investigated

the involvement of thylakoid formation in plastid gene expression and roles of membranous
DNA-biding protein in chloroplast development. By analyzing the gene expression patterns in
thylakoid-deficient mutants, we found that synthesis of thylakoid lipids is crucial for the
transcription and translation in plastids. Our results indicate that the activation of
plastid-encoded RNA polymerase depends on plastid lipid synthesis. We also revealed that the
DNA-binding protein in the thylakoid are required for regulation of nucleoid morphology during
chloroplast development and induction of gene expression under stressful conditions.
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