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Abstract: 

 Chromosome morphology and function dramatically 
change during the cell cycle. In interphase DNA is 
compatible for unwinding, a critical event for replication, 
repair, and transcription, whereas in mitosis these 
processes are suppressed as chromatin compacts to 
facilitate chromosome segregation. The nucleosome, the 
fundamental DNA-folding unit in eukaryotes, is thought to 
affect most DNA-associated processes in the nucleus, but 

it remains poorly understood how the structure, organization and function of the 
nucleosome are regulated during the cell cycle. Developing the template-, reference- 
and selection-free (TRSF) cryo-EM pipeline to simultaneously reconstruct cryo-EM 
structures of protein complexes from interphase or metaphase chromosomes, we 
began to assess the structural features of nucleosomes in functional chromosomes. 
Our attempts to understand the cell cycle-dependent regulation of nucleosome-
related activities by combining cryo-EM and the unique cell-free Xenopus egg 
extract system will be presented.   
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