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Efficient chromosomal movements are important for the fidelity of chromosome segregation during
mitosis; however, movements are constrained during interphase by tethering of multiple domains
to the nuclear envelope (NE). Higher eukaryotes undergo open mitosis accompanied by NE
breakdown, enabling chromosomes to be released from the NE, whereas lower eukaryotes undergo
closed mitosis, in which NE breakdown does not occur. Although the chromosomal movements in
closed mitosis are thought to be restricted compared to open mitosis, the cells overcome this
problem by an unknown mechanism that enables accurate chromosome segregation. Here, we report
the spatiotemporal regulation of telomeres in Schizosaccharomyces pombe closed mitosis. We
found that the telomeres, tethered to the NE during interphase, are transiently dissociated
from the NE during mitosis. This dissociation from the NE is essential for accurate chromosome
segregation because forced telomere tethering to the NE causes frequent chromosome loss. The
phosphorylation of the telomere protein Rapl during mitosis, primarily by Cdc2, impedes the
interaction between Rapl and Bqt4, a nuclear membrane protein, thereby inducing telomere
dissociation from the NE. We propose that the telomere dissociation from the NE promoted by
Rap1 phosphorylation is critical for the fidelity of chromosome segregation in closed mitosis.




