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Post-translational modifications (PTMs) of proteins are essential
regulatory mechanisms of cellular pathways such as the cell division
cycle. One of the most common PTMs occurring to cell cycle proteins
is their conjugation to ubiquitin, a process known as ubiquitination.
Ubiquitination can lead to different cellular outcomes but in many
cases, to the proteasome-mediated degradation of the ubiquitinated
substrate. Ubiquitination is counteracted by deubiquitinating enzymes
(DUBs), a class of enzymes that can remove ubiquitin signals from
ubiquitinated substrates. The human genome encodes ~100 DUBs
which are classified in different families. USP13 is a member of the
USP family that directly controls the stability of several target proteins
involved in cancer pathways.
In this PhD thesis, we have identified and characterized the
molecular/cellular regulation of two novel substrates of USP13: Aurora
B and CDH1 (cell division cycle (CDC20)-homologue 1). Aurora B is a
master regulator of the cell cycle. Proper localization of Aurora B and
its protein levels regulation during mitosis is crucial for its function
during the cell cycle and is in part regulated by ubiquitination. We
found that USP13 associates with and stabilizes Aurora B in cells,
especially before their entry into mitosis. We also present evidence
that USP13 promotes Aurora B deubiquitination and/or protect it from
degradation in a non-catalytic manner. Furthermore, we found that
USP13 controls Aurora B localization during entry into mitosis.
CDH1 is one of the adaptors/activators of the anaphase-promoting
complex/cyclosome (APC/C) E3 ubiquitin ligase, which regulates
mitotic progression and exit from mitosis. CDH1 protein levels are
tightly regulated in time and space during mitosis. We found that
USP13 binds and stabilizes CDH1 in cells. We show that
downregulation of USP13 expression results in CDH1 destabilization
whereas overexpression of USP13 induces CDH1 accumulation.
Accordingly, CDH1 half-life is increased under USP13 overexpression.
Finally, we report data indicating that genetic or chemical modulation
of the cellular levels/activity of USP13 affects unperturbed cell cycle
progression. Overall, this PhD thesis unveiled molecular and cellular
connections between USP13 and the cell cycle regulators Aurora B and
CDH1, which are potentially implicated in the rewiring of the cell cycle
in cancer cells.

