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Functional analysis of cellular tolerance to chronic genotoxic stress in
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DNA damage tolerance (DDT) provides a mechanism to tolerate chronic genotoxic
stress during replication, allowing the lesions to be repaired after replication, thus reducing the
overall risk of genome instability. The post-translational modification of PCNA, proliferating cell
nuclear antigen, by ubiquitination plays an important role in coordinating the process of DNA damage
tolerance. Here we examined the effects of mutations in the Mgsl ATPase, UBZ and C-terminal domains on
DNA damage tolerance. The results demonstrate that the UBZ domain negatively regulates the DDT pathway,
whereas the C-terminal domain stimulates the homologous recombination pathway, implicating a role for
Mgsl in the regulation of both pathways. We also found an increasing number of metabolic compounds, such
as trehalose and reactive oxygen species, linked with the maintenance of genome integrity. These
observations underscore the importance of metabolic functions on replication stress tolerance.
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