
ABSTRACT 

Mitosis is a highly regulated process that results in equal distribution of the already duplicated DNA into two 

identical daughter cells. Alterations during this process may lead to imbalanced number of chromosomes, termed 

aneuploidy, which is one of the hallmarks of cancer. To ensure faithful segregation of chromosomes, cells have 

developed a surveillance mechanism called spindle assembly checkpoint (SAC) that delays anaphase onset until all 

chromosomes have established accurate attachments to microtubules and are properly aligned to the metaphase plate. 

Once this stage has been reached, the checkpoint must be silenced to allow the cells to exit from mitosis. Several 

different pathways are involved in the extinction of the SAC signal, one of them being the dynein-mediated stripping of 

checkpoint proteins from kinetochores towards the spindle poles. Dynein is a minus-end directed motor protein, the 

motility of which was shown to be facilitated by tyrosinated, rather than detyrosinated microtubules. Tubulin 

detyrosination is a post-translational modification consisting of the removal of the last tyrosine residue from the C-

terminal tail of -tubulin by the recently identified tubulin carboxypeptidases named vasohibins. The reaction can be 

reversed by the action of tubulin tyrosine ligase (TTL), which adds the tyrosine residue back. Here, I assessed whether 

the dynein-mediated stripping of SAC proteins was regulated by tubulin tyrosination/detyrosination. I used RNA 

interference and CRISPR-Cas9-based gene knockout technology to deplete the levels of TTL in U2OS cells, thus 

increasing the level of tubulin detyrosination at the vicinity of kinetochores. To test whether increased tubulin 

detyrosination would affect dynein-dependent SAC silencing, I analyzed the levels of mitotic checkpoint proteins at the 

kinetochores and monitored the duration of mitosis. However, local increase in detyrosinated tubulin did not seem to 

affect neither the dynein-mediated stripping of SAC proteins nor the SAC silencing in general, as kinetochore levels of 

Mad1 and Spindly were not changed upon TTL depletion, and the metaphase duration was not prolonged. In conclusion, 

we could not observe any profound alteration of the dynein-mediated SAC silencing when tubulin detyrosination levels 

were increased using our experimental settings. 

Besides detyrosination, tubulin is subjected to several other post-translational modifications, including 

ubiquitination, which consists of a three-step cascade reaction that links a small molecule called ubiquitin to a lysine 

residue of a target protein. The ubiquitination of proteins has been related with many different functions, including the 

well-studied proteasome-mediated degradation of modified proteins. Ubiquitination can be reversed by deubiquitinases, 

which catalyze the cleavage of ubiquitin molecules from the target proteins. Tubulin was shown to be directly 

ubiquitinated by at least three different ubiquitin ligases, namely Parkin, UCHL1 and Mahogunin, and the modification 

was associated with changes in microtubule dynamics. Here, I found that depletion of several deubiquitinases resulted 

in severe mitotic alterations and reduced microtubule stability, which might be connected with the ability of some of 

these enzymes to deubiquitinate tubulin. Therefore, in order to identify a potential tubulin deubiquitinase and its 

biological importance, I aimed to analyze the changes in tubulin ubiquitination upon depletion of the selected candidates, 

as well as to study the impact of this modification on cell division. Besides identifying several deubiquitinases that play 

an important role in mitosis and that regulate microtubule stability, I found that USP49 interacts with -tubulin, albeit at 

this stage I could not address whether it possessed the tubulin deubiquitinase activity. 


