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Research Projects

Eukaryotic genomic DNA is packaged in the
cell nucleus as chromatin. The nucleosome,
the fundamental unit of chromatin, consists of
about 150 base pairs of DNA wrapped around
histone proteins, and polynucleosomes allow
long genomic DNA to be stored compactly in the
nucleus. Chromatin structure changes dynamically
according to cell type and state, thereby
regulating gene expression and cell fate. This
sequence-independent genomic DNA regulation
is known as “epigenetics” and is essential for
transcription, replication, and DNA repair. Therefore,
understanding cellular function requires detailed
analysis of diverse chromatin structures.

Our laboratory studies the relationship between
chromatin structure and cellular function, with
structural biology as its core approach. We have
determined the structures of centromere-specific
nucleosomes, heterochromatin, chromatin near
the nuclear envelope, and unusual nucleosome
structures such as the overlapping dinucleosome.
We have also clarified structural mechanisms
underlying transcription through nucleosomes,
nucleosome-mediated self discrimination in innate
immunity, and assembly of DNA repair factors on
nucleosomes.

Furthermore, we developed ChIP-CryoEM, a
method that directly isolates chromatin containing
a target protein from cell nuclei and analyzes
its structure, enabling studies of chromatin that
had functioned in cells. We are also applying
cryo-electron tomography to observe chromatin
in frozen cells and investigate its higher-order
organization and dynamics.

Our laboratory operates high-end cryo-electron
microscopes and has established an integrated
environment for sample preparation, data collection,
and structural analysis. By applying these strengths
to diverse chromatin samples, we aim to uncover
the molecular basis of cellular function and deepen
our understanding of biological phenomena.
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