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The PhD Thesis of Kohei Nukina concerns the regulation of Cdt2 through the cell cycle of
human cells in culture. Cdt2 regulation is important for the maintenance of genome
integrity, as it has been shown to direct the proteolysis of central cell cycle regulators
such as Cdtl, Set8, p21 and thymine DNA glycosidase, as part of the CRLA2 ybiquitin
ligase complex. How Cdt2 is regulated through the cell cycle however, to ensure that
substrates are targeted only at the correct point in time, remains poorly characterized.
Substrate recognition by CRL4%Y? requires direct binding of substrates to DNA-loaded
PCNA, and is therefore limited to when DNA replication or repair are active. Kohei Nukina
now shows that Cdt2 is additionally regulated through direct phosphorylation by the
cyclin dependent kinases Cdk2/cyclin A and Cdk1/cyclin B through the cell cycle.
Experiments in vitro showed that Cdt2 is a substrate for phosphorylation by CDKs.
Functional analysis in human cells in culture showed that phosphorylation of the C-
terminal half of Cdt2 inhibits binding of Cdt2 to PCNA, thereby diminishing substrate
recognition and ubiquitinilation. This appears to be important when cell are irradiated
during mitosis: CRL4““? substrates are protected from proteolysis, due to
phosphorylation of Cdt2. This study therefore highlights an important pathway which
links CRL4% activity to CDK activity, ensuring that CRL4%®2 targets its substrates only in
specific phases of the cell cycle.

This work offers important novel insight into a pathway central for the maintenance of
genome integrity across evolution. The study is well executed and controlled and properly
presented. It constitutes a significant advance in our understanding of important cell cycle
events.
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