
Abstract 

 

Protein phosphorylation represents one of the most important posttranslational 

modifications in signal transduction and plays a crucial role in regulation of most of the cellular 

processes including cell cycle, communication with extracellular environment, cell migration 

or apoptosis. Phosphorylation is mediated by protein kinases, deregulation of which often 

negatively affects development and overall homeostasis and leads to development of several 

diseases, including cancer. In the first part of this work we focused on identification of new 

substrates of PKN3 kinase, which is a known player in regulation of cytoskeletal organization 

and pro-malignant tumor growth. Using an analog-sensitive mutant of PKN3 we performed 

a phosphoproteomic screen and identified 281 proteins that could potentially be phosphorylated 

by PKN3. Among these, we selected ARHGAP18, a protein from Rho GAP family, for further 

study. We confirmed PKN3 is able to phosphorylate ARHGAP18 on Thr154, Ser156 and 

Thr158 and that the two proteins are able to interact with one another in an ARHGAP18 

isoform-specific manner. We further showed that substitution of the three candidate sites for 

phosphomimicking aspartate led to the activation of ARHGAP18 GAP domain which resulted 

in decreased levels of active RhoA, suggesting the existence of a negative feedback loop in 

regulation of RhoA signaling. In the second study we described the intramolecular regulatory 

mechanism of another Rho GAP protein, ARHGAP42, and characterized the function of 

individual ARHGAP42 domains. We showed that phosphorylation of Tyr376 by Src kinase 

was sufficient to disrupt the autoinhibitory conformation of ARHGAP42 and to activate its 

GAP domain. Activation of ARHGAP42 led to a decrease in the levels of active RhoA resulting 

in increased focal adhesion dynamics, lamellipodial protrusion velocity and cell migration.  

Taken together, this work presents novel phosphoproteomic data that could be valuable for 

the future studies of PKN3 signaling and highlights the importance of protein phosphorylation 

as one of the key regulators of protein activity.       
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