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Spatial organization of genome is emerging as a crucial mechanism of gene regulation. Recent advances in chromatin imaging and chromatin conformation capture sequencing have revealed how the 3D genome architecture can vary between cell types and during cell differentiation. However, these methods cannot track dynamics in a single living cell. To capture live-cell movie of genome structure, we combined CRISPR imaging and super-resolution fluorescence microscopy: a catalytically dead Cas9 protein (dCas9) delivers switchable fluorescent proteins to a specific gene locus complementary to the guide RNA of dCas9; and switchable fluorescent proteins allow for temporal separation of fluorescence emission from densely labeled genomic loci, thereby enabling high-precision localization of single fluorophores for reconstructing single-molecule localization microscopy (SMLM). We uncovered switchable proteins capable of reversible fluorescence recovery that resulted in movies composed of hundreds of super-resolution frames at ~30 nm resolution. The movies revealed various sizes, shapes and movement of centromere loci in individual cells that may reflect different states of the local nuclear environment or the cell. We correlate the structural dynamics to local chromatin density, cell cycle and cell type.
