
Abstract 

 

T-cell activation is a complex process crucial for a proper function of immune system. It 

has been extensively studied and its main features are well understood. However, some 

of the events involved in T-cell signalling are still unclear. After T-cell receptor 

stimulation, Src-family kinase Lck drives the initiation of signalling by tyrosine 

phosphorylation. Phosphorylation of several downstream targets is dependent on the 

redistribution of Lck to the different compartment of the plasma membrane, called lipid 

rafts. In lipid rafts, active Lck is juxtaposed and activates raft-resident substrates which 

then trigger downstream signalling. The critical in this process is the mechanism of Lck 

translocation to lipid rafts which has not been studied so far and represents the topic of 

great academic and clinical interests. Previously, we identified the adaptor protein 

RACK1 as a candidate protein mediating the redistribution of Lck to lipid rafts by linking 

it to the microtubular network. In this thesis, we analysed the structural features and 

functional role of RACK1 in its interaction with Lck. We show here, using the SYF cell 

lines expressing the wild type and various mutated forms of Lck, that intact SH3 or SH2 

domains of Lck are required for an effective RACK1-Lck complex formation. We also 

documented a mild, but reproducible and sequence-specific effect of the C-terminal end 

of Lck in this process. This indicates that both SH2 and SH3 domains of Lck play a critical 

role in the complex formation with RACK1. The immunoprecipitation of SH3 and SH2 

domains with RACK1 from lysates of transfected cells and cell-free in vitro translation 

system failed to detect their direct binding. This suggests that this interaction could be 

indirect and mediated by other proteins. Several such candidate proteins involved in the 

RACK1-Lck complex formation has been identified and one of them, the adaptor protein 

GADS, was tested as a possible linker between RACK1 and Lck. Adenovirus-induced 

overexpression of gene RACK1 was used to assess its physiological role during the early 

onset of TCR signalling in primary T-cells. While these technically difficult experiments 

were completed, viral infection induced high levels of non-specific activation of T-cells 

and prevented us from a direct observation of influence of RACK1 overexpression on 

their activation. To circumvent these conditions, we prepared and successfully tested all 

reagents necessary for the downregulation of RACK1 by RNA interference. This 

alternative approach will be used in the near future for the functional characterisation 

of RACK1 in T-cell activation. Together, our data identified structural elements of Lck 

involved in RACK1-Lck complex formation and provided insight into the composition of 



this complex. During this work, we also prepared all necessary molecular, cellular and 

organismal reagents to assess the role of RACK1 in the redistribution of Lck during early 

phases of T-cell activation.  
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