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Eukaryotic genomic DNA forms a chromatin structure, whose fundamental unit is a nucleosome. Gene
expression is initiated by transcription of chromatinized DNA by RNA polymerase II. Since genomic
DNA is tightly bound to histones in the nucleosome structure, the nucleosome is an obstacle to
transcription elongation. Therefore, cells possess a nucleosome remodeling system for efficient
transcription elongation. This reaction is achieved by nucleosome remodeling factors and histone
chaperones, but the details of this reaction have not yet been clarified.

To address this question, we established an /n vitro nucleosome transcription system,
reconstituted the transcribing RNA polymerase I1-nucleosome complex, and performed structural and
biochemical analyses. In particular, we focused on SMARCAD1, a nucleosome remodeling factor and
histone chaperones, which work together, and attempted to reveal the effect of these factors on
nucleosome structure during transcription by cryo—electron microscopy single—particle analysis
These analyses revealed the dynamic structural change of the nucleosome with the help of a histone
chaperone during RNA polymerase 11 transcription.

This finding provides structural basis not only for nucleosome dynamics during transcription but
also for the maintenance of epigenomic information, and is expected to contribute to the elucidation
of the principles of diverse diseases, such as oncogenesis, aging, and viral infection.




