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The SMC complexes are highly conserved from bacteria to human and play pivotal roles in regulation of
chromosome dynamics. In this study, by taking advantage of our previously developed ‘auxin—inducible
degron’ technology in human cells, | focused on one of the three human SMC complexes, SMC5/6, which
is still poorly characterized compared to other two complexes. As a result, | showed that SMC5/6 is
important for resolving ‘entanglement’ of chromosomal DNA (between sister chromatids), and that
inactivation of SMC5/6 leads to abnormal chromosome segregation, formation of DNA damage and
micronuclei, and cell cycle arrest dependent on the tumor suppressor p53. In addition, genome—wide
mapping of SMC5/6 biding sites revealed that it predominantly associates with highly repetitive
sequences such as centromeres and with gene-rich regions, and that SMC5/6 is especially critical for
resolution of ‘entanglement’ at these regions. Furthermore, SMC5/6 was suggested to be involved in
regulating ‘distortion’ of chromosomal DNA (supercoiling) produced by various chromosomal reactions

This study shed light on the role of SMC5/6, which is still controversial in the research field, and
suggested that SMC5/6 manages topological DNA stress such as ‘entanglement’ and ‘distortion’ .
Chromosome segregation defect and micronuclei formation have been implicated in various diseases such
as cancer. In addition, it has been recently reported that SMC5/6 is a host restriction factor against
hepatitis B virus. I would like to look into the relationship between the roles of SMC5/6 and above
diseases as well as the molecular function of SMC5/6 in the future




