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It is challenging for human cells to complete DNA replication of all chromosomes, the length of which is about 2 m,
during S phase. Collision between the replication and transcription machineries can cause replication fork stalling, which
might lead to make un-replicated regions in chromosomes. Human cells likely have mechanisms to deal with the problem.
However, little is known about them.

To understand the mechanisms to deal with permanent stalling of replication forks, we generated human cell line, in
which MCM2, a component of the MCM replicative helicase, was fused with the auxin degron. In these cells, all
replication forks can be stalled by the inactivation of the replisome in S phase. When we induced fork stalling in S phase,
DNA synthesis was observed even in the absence of the functional MCM helicase. DNA double-strand breaks were seen
in these cells, followed by DNA synthesis promoted by MCMS8-9, a paralog complex of the MCM helicase. MCMS8-9
promoted DNA synthesis occurring downstream of RADS51-depndent recombination. Genetic analyses revealed that
MCMS8-9 dependent DNA synthesis is distinct from another type of DNA synthesis occurring in mitosis.

From the above study, we concluded that human cells have multiple mechanisms for promoting DNA synthesis when
replication forks stalled permanently. The MCMS8-9-dependent synthesis occurs in S phase in downstream of
RADS1-dependent recombination. The DNA synthesis occurring in mitosis is reported to be dependent on RADS52, and
does not require MCMS8-9. These DNA synthesis mechanisms promote the completion of DNA replication before
chromosome segregation, and are supposed to contribute for maintenance of genome integrity. We published these
findings in Genes & Development (Natsume et al. Genes & Development, 2017). We also published a review paper on
auxin-idnducible degron technology (Natsume and Kanemaki, Annual Review of Genetics, 2017).




