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The detailed structure of chromatin in situ is so far poorly understood. In this study [1], we
focus with super-resolution microscopy on the centromere regions of chromatin that are
epigenetically defined by CENP-A, an essential histone H3 variant. Using our recently
developed pipeline for SMLM data processing (correction of drift and chromatic aberrations,
visualization etc.) [2], and robust Voronoi-diagram-based cluster analysis methods in 2D [3]
and 3D [4], we discover that CENP-A nucleosomes form characteristic clusters in the
centromere regions of chromosomes. Using timepoint analysis, we show that during the early
G1 phase of the cell cycle, these clusters exhibit a globular rosette-like structure, which evolves
into a more compact cloud-like structure in late G1. The clusters contain numerous CENP-A
molecules and form a large supra-molecular structure of ∼250–300 nm diameter with similar
shapes for different centromeres, both in human and mouse (Fig. 1A). Dual-color superresolution microscopy and colocalization analysis show that HJURP, the CENP-A chaperone,
is located in the center of the rosette and serves as a nucleation point for the CENP-A deposition
in early G1 (Fig. 1B-C). The discovery of an HJURP-mediated CENP-A nucleation and its
structural description provide important insights into the mechanism of CENP-A deposition
and the organization of centromere chromatin.

Figure 1: A. Globular rosette-like clustering of CENP-A, obtained with 3D SMLM. B. Localization of
HJURP (green) in the center of the CENP-A cluster (red) in early G1, revealed by STED microscopy.
C. Evolution of the shape of CENP-A clusters during the cell cycle. Scale bars, 100 nm.
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