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Analysis of the regulatory network of polymerases upon replication arrest
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Genome replication is stalled by unrepaired damage, potentially leading to

fork collapse, mutagenesis, and genome instability. Eukaryotic cells have evolved several mechanisms
to complete replication beyond a damaged template. The first is translesion DNA synthesis (TLS),
which employs specialized DNA polymerases, including Polymerase n to permit continued replication
beyond the damaged template. A second mechanism, in which DNA primases play a role, involves the
repriming of DNA synthesis downstream from the lesion or structure. A third mechanism, in which DNA
polymerase delta continues replication across damaged template, leading mutagenic replication. In
this study, we analyzed relationship between these three classes of DNA damage tolerance systems and
found these mechanisms complementary play roles. Moreover, we also analyzed the relationship in
Y-family TLS polymerases (Pol-eta, iota and kappa) and found the division of labor in these enzymes
by the type of DNA damages.
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