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V. CONCLUSIONS  
 

The results of presented PhD thesis can be summarized as follows: 
 

For the first time it has been demonstrated that γ-tubulin forms complexes with αβ-tubulin 

dimers in brain tissue as well as in other models of neuronal differentiation. Two forms of γ-

tubulin have been identified in complexes of various sizes. It has been shown that γ-tubulin is 

posttranslationally modified. One of the identified posttranslational modifications of γ-tubulin 

is phosphorylation that appears to depend on Src family kinase activity. It has been proposed 

that posttranslational modifications of γ-tubulin may regulate interactions of γ-tubulin with 

αβ-tubulin heterodimers or other associated proteins during neurogenesis. 
 

It has been shown that γ-tubulin associates with protein tyrosine kinases involved in signal 

transduction events. γ-Tubulin interaction with Src family kinases significantly increased after 

long-term RA-activation embryonal carcinoma P19 cells. A similar increase has been 

observed after rapid activation of mast cells, indicating that this regulatory mechanism is not 

restricted to a particular model system. In both models, Src family kinases bound to γ-tubulin 

are active and phosphorylate proteins present in γ-tubulin complexes. Fyn kinase interacts 

with γ-tubulin through its SH2 domain in a phosphotyrosine-dependent manner. It has been 

suggested that interaction of γ-tubulin with SH2 domain of Fyn kinase is indirect and is 

probably mediated by a phosphotyrosine adaptor protein(s). Further analysis revealed that 

interaction of γ-tubulin with Fyn kinase is restricted to the membrane fraction in differentiated 

P19 cells and occurs also in specialized membrane microdomains known as lipid rafts. 

Activation of mast cells led to polymerization of MTs in the cell cortex. Similarly, in a spin-

down assay MTs polymerized in a membrane fraction prepared from RA-stimulated P19 cells. 

MT nucleation in the membrane fraction was γ-tubulin dependent. It has been proposed that 

Src family kinases are involved in regulation of γ-tubulin mediated microtubule nucleation in 

cellular membranes and that non-centrosomal MT assembly can represent an additional 

mechanism determining the neurite outgrowth.  
 

PI-3 kinase has been shown to interact with both γ-tubulin and Fyn kinase in differentiated 

P19 cells. Interaction site between γ-tubulin and PI-3 kinase was characterized and it maps to 

the C-terminal SH2 domain of the p85α regulatory subunit. It has also been demonstrated that 
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the p85α subunit is phosphorylated by Fyn kinase in the C-SH2 domain. It has been proposed 

that phosphorylation of p85α by Fyn kinase may modulate its interaction with γ-tubulin. 

Interaction of γ-tubulin with the GSK3β kinase acting downstream in the PI-3 kinase 

signalling pathway has been demonstrated. 

 

p190RhoGAP has been identified as one of the proteins that might mediate the interaction 

of γ-tubulin with Fyn kinase. In differentiated P19 cells p190RhoGAP is phosphorylated by 

Fyn kinase and codistributes with Fyn to lipid rafts. In differentiated P19 cells p190RhoGAP 

interacts with γ-tubulin. Another protein found in γ-tubulin complexes in differentiated P19 

cells is a KIAA0776 protein that was identified by MALDI-TOF analysis.  

 

Two antibodies against cytoskeletal proteins were prepared. Affinity purified polyclonal 

antibody against the GCP-2 protein was produced and can be used as a marker of γ-tubulin 

complexes. Two monoclonal anti-kinesin antibodies were generated and are usefull for 

immunofluorescence detection of conventional kinesin in various cell types. 
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