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Heterochromatin dynamics revealed by single nucleosome imaging
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How is two meters of genome DNA three-dimensionally organized in the cell as

chromatin? For this ten years, we have revealed that chromatin has a dynamic and highly variable
configuration like a fluid, rather than a static regular structure like a crystal. If chromatin is
fluid-like, what is the organization of heterochromatin, which is assumed to be more condensed,
silenced and inactive? We hypothesized that local chromatin dynamics are suppressed in
heterochromatin regions, causing a limited access to the regions. We investigated the nucleosome
motion in heterochromatin by single nucleosome imaging and fluorescent nucleotide labeling, and
proved our hypothesis. We suggested that heterochromatin, whose nucleosomes are crosslinked by some
specific chromatin proteins, has lower local mobility and causes lower accessibility of the genome
regions, contributing to their silencing.
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