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Research in our group is mainly focused on the analysis and 
characterization of signalling pathways leading to programmed 
death of cancer cells including cancer stem cells and uncovering 
mechanisms participating in the regulation of this signalling. 
In our major interest stands TRAIL (TNFα-Related Apoptosis 
Inducing Ligand), a ligand from the TNFα family capable of 
inducing apoptosis of transformed cells and not being harmful 
to the normal ones. TRAIL-induced apoptosis of sensitive cells 
is triggered by the interaction with its pro-death receptors 
TRAIL-R1/DR4 and/or TRAIL-R2/DR5. These receptors contain 
an α-helical protein-protein interaction domain called the death 
domain and together with Fas/CD95 or TNFR1 belong to the 
death receptor subfamily of TNFR receptors. Currently we deal 
with several aspects of death receptor-induced signalling such 
as i/ evaluation of the role of proximal signalling processes 
(endocytosis or endosomal acidification) in TRAIL ligand-
receptor(s) Death-Inducing Signalling Complex (DISC) formation 
and activation of the initiator caspase-8, ii/ expression and 
activation of death receptors in human embryonic stem cells 
(hESCs) and from them derived somatic progenitors, or iii/ 
assessment of the effect of overexpressed/activated oncogenes 
such as c-myc on TRAIL- or FasL-induced apoptosis. In our 
collaborative projects we uncovered two novel drugs that 
sensitize resistant cancer cells to TRAIL-induced apoptosis. We 
also participate in the analysis of multiple aspects of TRAIL-
induced signalling in leukaemia and colon carcinoma cells and 
characterization of cell death modalities in senescent normal 

and cancer cells. Among other death receptors we characterized 
posttranslational modifications and regulation of expression 
of the Death Receptor 6 (DR6), which is known to participate in 
the regulation of T- and B-cell activation and neurogenesis. We 
discovered that DR6 is a highly glycosylated and palmitoylated 
receptor, and its expression is induced upon activation of human 
or mouse T cells. Besides death receptors-related projects we 
also deal with some aspects of apoptosis- and transcription-
regulating activities of chaperone adapter protein Daxx. We 
uncovered and characterized its functional interaction with the 
chromatin-remodelling ATPase Brg1, and in collaboration we 
investigate its possible role in the DNA damage response.

Fig. 2. Blocking endosomal acidification 
significantly attenuates TRAIL-induced 
apoptosis
A. Colorectal Bax-deficient HCT-116 
cancer cells were either mock-treated 
(black bars) or pre-treated with 20 
nM bafilomycin A1 (BafA1, grey bars), 
then treated with TRAIL (100 ng/ml) for 
indicated time periods, stained with M30-
FITC (cleaved cytokeratine 18 - reflects 
activity of caspase-3) and analysed by flow 
cytometry. B.  HCT-116 cells were treated 
with Alexa 647-labelled TRAIL (green) for 
indicated time periods, fixed, counter-
stained with DAPI (nuclei) and visualized 
by confocal microscopy. BafA1 delays 
both aggregation of TRAIL-containing 
complexes in MVB and onset of apoptosis 
(condensed nuclei).

Fig. 3. Death receptor 6 (DR6) expression is induced in activated human T cells
A. Isolated human T cells were either activated by anti-CD3 crosslinking or PMA+ionomycin 
treatment for 48 hrs and the cell surface expression of DR6 was determined by its staining 
with monoclonal antibody and flow cytometry. B. Real-time qPCR analysis of the time-course 
of DR6 mRNA expression in PMA/ionomycin-treated human T cells and comparison with TNFR1 
expression; b-actin, SDH and GAPDH serve as housekeeping genes.
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Fig. 1. Hommoharingtonine (HHT) sensitizes colorectal cancer cells to TRAIL-induced 
apoptosis 
A. RKO cells were treated with TRAIL (20 ng/ml), 50 nM HHT and their combination for 5 hrs and 
apoptotic cells were quantified by Annexin-V-FITC staining and flow cytometry. B. Long-term 
viability of treated RKO cells analysed by xCELLigence assay. C. RKO cells treated with TRAIL, 
HHT and HHT+TRAIL viewed by phase-contrast microscopy. 
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