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Molecular mechanisms and physiological roles of light-dispersal and
dark-assembly reactions in chloroplast nucleoids
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In recent years, we have discovered that in the liverwort Marchantia
polyorpha, the chloroplast nucleoids disperse throughout the chloroplast while forming multiple
small speckles in bright light (photodispersion), and then gather in the center of the chloroplast
in the dark (dark accumulation) as the speckles disappear. The photodispersion of the nucleoids
occurs within three hours of light exposure. It has been postulated that the photodispersion of the
nucleoid is accompanied by alterations in the higher-order structure of chloroplast DNA, and that
there is a correlation between the photodispersion of the nucleoid and changes in the expression of
chloroplast genes. Based on these observations, we propose a novel model in which the spatial

rearrangement of chloroplast DNA accompanied by changes in the higher-order structure regulates the
light-dependent expression of chloroplast genes.
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