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The main research interest of our laboratory has been 
traditionally focused on understanding molecular mechanisms 
governing signal transduction from the high affinity IgE 
receptor (FcεRI) and other plasma membrane receptors to the 
cytoplasm. We continued in functional studies on the role of 
transmembrane adaptor proteins in regulation of such important 
antigen-mediated events as calcium response, degranulation 
and chemotaxis. Especially, we attempted to solve the problem 
we noticed in our previous studies that NTAL has a negative 
regulatory role on FcεRI activation in mast cells isolated from 
NTAL knockout mice, but positive regulatory role in human mast 
cells with NTAL knockdown (through RNA interference). We found 
that the observed discrepancies did not reflect compensatory 
developmental alterations in mouse cells, as expected, but 
rather different roles of NTAL in FcεRI-induced signalling 
pathways in human and mouse cells. To gain more insight into 
NTAL function, we also examined gene expression profiles in 
resting and antigen-activated mast cells with NTAL knockout 
and knockdown and corresponding controls and we identified 
several genes that were differentially expressed in NTAL deficient 
and wild-type cells. We also continued in studies on stromal 
interacting molecule 1 (STIM1) in mast cell signalling and found 
that STIM1 is required for formation of microtubule protrusions 
in antigen-activated cells and for chemotaxis towards antigen. 

Several other molecules were analysed (Csk, PAG, STAT5, CD9, 
ORMDL3, FcεRI) to get better insight into the signalling pathways 
involved in mast cell signalling. Significant effort was devoted 
to identifying new signalling molecules by high-throughput 
screening using RNA interference libraries.
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Fig. 1. CD9-NTAL crosstalk.  
A. Membrane topography 
of tetraspanin CD9 and 
transmembrane adaptor 
protein NTAL on isolated 
plasma membrane 
sheets as detected by 
electron microscopy. B. 
phosphorylation of NTAL 
after activation of mast 
cells with CD9-specific 
antibody, stem cell 
factor (SCF) and antigen 
(TNP) as detected by 
immunoblotting of 
immunoprecipitated NTAL. 

Fig. 2. Dynamics of STIM1-Ora1 crosstalk. Interactions between STIM1 and Orai1 were 
determined by fluorescence resonance energy transfer (FRET). FRET (in red) occurs between 
STIM1-EYFP and Orai1-ECFP in cells after activation with thapsigargin that releases calcium 
from endoplasmic reticulum. FRET is determined by flow cytometry.
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