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A new cytogenetic approach toward understanding regeneration of DNA replication
fork in human cells: Using genome editing and degron technologies

Natsume, Toyoaki
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We have set up a new cytogenetic approach in human cells by combining the genome
editing technology and the auxin-inducible degron system, which quickly induces protein degradation. This
approach allows us to study various biological phenomena in unprecedented detail using human cells. In
addition, by taking advantage of these technologies, we have studied regeneration of DNA replication
forks. Replication forks are fragile branched DNA structure and are essential for DNA replication. During
S phase, they are challenged by various endogenous and exogenous stresses, and, in extreme cases, they
completely collapse and need to be regenerated before restarting DNA synthesis. We have revealed that the
Mcm8-9 helicase, a paralogue of the Mcm2-7 replicative helicase, plays a pivotal role in regeneration of
replication forks in human cells.
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