
Abstract 

The core of the doctoral thesis "Regulation of signal transduction by leukocyte surface 

proteins" consists of three publications in international peer-reviewed journals dealing with 

leukocyte signaling both at the level of individual signaling pathways and in the context of a 

multicellular organism. 

Most attention is paid to signaling via the T cell receptor (TCR), which plays a central role in 

the development and function of T cells and represents a key signaling pathway for proper 

function of the adaptive component of the immune system. Transmembrane protein tyrosine 

phosphatase CD148 was considered a negative regulator of TCR signaling through 

dephosphorylation of LAT and PLCγ1 proteins. This study brings evidence that CD148 is 

able to modulate signaling also at the level of Lck, both positively and negatively. The net 

effect of CD148 activity on the TCR signaling is determined by the intracellular biochemical 

context, notably, the presence of another tyrosine phosphatase CD45. The second project dealt 

with the characterization of a transmembrane adaptor protein PRR7. This adapter inhibits 

TCR signaling via down-regulation of the intracellular Lck and cell surface TCR levels. 

The research concerning the signaling in the environment of a multicellular organism is 

represented by the analysis of CD148 expression at different stages of T cell development. 

Not only CD148 expression changes during the T-cell life cycle but significant differences 

between mouse and human were identified as well. These differences possibly contribute to 

different TCR signaling thresholds between the two species and among different 

developmental stages of T cells and their thymic precursors. To this category also belongs the 

last project of this thesis which was focused on the analysis of interaction of secreted 

glycoprotein vitronectin with apoptotic and necrotic cells. Our data combined with previously 

published studies suggest that vitronectin binds unremoved dead cells in stressed tissues and 

organs with a high frequency of apoptosis (spleen, thymus). The dead cell-bound vitronectin 

probably activates integrin and urokinase receptor signaling pathways in leukocytes and other 

cells, thus contributing to the tissue repair and remodeling. Visualization of the interaction of 

vitronectin with necrotic/apoptotic cells could be employed to distinguish different stages of 

cell death. 


