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BACKGROUND 

Activation of sphingomyelinases through death- and stress stimuli induce plasma 

membrane ceramide (CER) generation, which is an important mediator/regulator of various 

lymphocyte responses, including cell death, differentiation or proliferation. Recently, we have 

shown that T-cells’ fate depends on the strength and duration of CER-accumulation in their 

membrane. Below a certain threshold, the ceramide signal suppressed the antigen specific T-cell 

activation. However, the mechanism of this regulation is not well understood. 

Sex steroid-mediated modulation of immune response is one of the issues being 

extensively investigated recently. However, the strict mechanism of the regulation is still not 

understood. Formerly, we observed that estrogen has a positive regulatory role in T -dependent, 

but not in T-independent immune response. Estrogen can exerts its effects on T- and B cells 

through either its intracellular receptors (ER , ER ) by directly activating gene transcription or 

through rapid, non genomic effects activating several intracellular signalling pathways. 

Formerly, we have shown that estrogen has a positive regulatory role in T-dependent immune 

response. However, the exact mechanisms involved in this phenomenon is largely unknown.  

 

 

AIMS
 
Based on the observations described above: 

 

 Our purpose was to identify CER’s membrane restructuring effects and its targets involved in 

modulation of Ca2+ signalling, analyze cell type dependence of CER’s effects on Ca2+ signalling 

and cell death induction. 

 

 We also aimed at studying non genomic effects of estrogen in isolated murine splenic T and B 

cells and also in T- and B cell lines 

METHODS 
 

 Cell surface protein expression analysis by flow cytometry 

 Confocal microscopy and colocalization analysis  

 Real-time calcium measurement 

 Analysis of plasma membrane potential by flow cytometry 



 Analysis of caspase activity by flow cytometry 

 Analysis of mitochondrial potential by flow cytometry 

 Analysis of DNA fragmentation by flow cytometry 

 SDS-PAGE and Western blot 

 

 
RESULTS
 
1. After accumulation in the plasma membrane, ceramide molecules reach intracellular 

membrane compartments very rapidly (1-5 min) in T cells. 

 

2. Ceramide can induce plasma membrane depolarization in the absence of Lck src kinases. 

Ceramide channel disrupting agent La3+ only partially inhibits ceramide-induced plasma 

membrane depolarization. 

 

3. Ceramide stimuli induce the formation of cell surface membrane platforms in T cells, which 

contain GPI-anchored raft protein CD48, GM1 ganglioside and CD3 molecule of T cell 

receptor. 

 

4. Functionally active Cav1.2 L-type Ca2+-channels are expressed in murine and human T- and B 

cells and also in RBL-2H3 mast cells. Calcium signal induced by Cav-agonist (-)-BayK 8644 

show ceramide sensitivity in T cells. (conference abstracts no.5., 6., 7.) 

 

5. Ceramide induces calcium efflux from thapsigargine-sensitive intracellular stores. 

(conference abstracts no.5., 6., 7.) 

 

6. In T cells, ceramide induces mitochondrial depolarization and caspase ativation parallel in 

time. 

 

7. The ceramide-mediated inhibitory effects on calcium signalling and its cell death-inducing 

effects are highly cell type/maturation status-dependent. While the inhibitory Ca2+-signal 

modulation of CER operated also in immature (38C-13), mature (A20) murine B-lymphocytes 

and rat mast cells (RBL-2H3), the mature human B lymphoma cell lines (BL41 and ST486) 

proved to be resistant to CER. Ceramide sensitivity of antigen-induced calcium signal correlates 



with lipid raft expression of the cell. Similar cell type dependence was observed regarding 

CER’s death-inducing capability. (publication no. 3). 

 

8. The classical -type of intracellular estrogen receptors are expressed in T- and B cells. We 

also showed the existence of plasma membrane estrogen receptor(s) in lymphocytes, which 

is/are colocalized with lipid rafts, and is/are different from -type of intracellular estrogen 

receptor. (publication no.5 and conference abstract no. 10) 

 

9. Estrogen induces slow oscillating calcium signal in T- but not in B cells (publication no.5 

and conference abstract no. 10) 

 

10. Estrogen differentialy modulates Akt and ERK1/2 phophorylation in T- and B cells.

(publication no.5 and conference abstract no. 10) 
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