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INTRODUCTION

Programmed cell death is essential in the maintenance of the 

multicellular organizations’ homeostasis and balance of the 

immune system. The most widely-researched receptor in this 

mechanism is the Fas. The Fas cell death receptor participates 

in the regulation of activation-induced cell death and the 

formation of mature B-cells set.  

Fas-mediated apoptosis is necessary for the selection of 

nonspecific and autoreactive B-cells after somatic 

hypermutation. In germinal centre B-cells die with apoptosis 

unless they get survival signals through BCR or CD40 (it 

assures the connection with antigen specific T-cells), showing 

the antigen specificity of B-cells. On the whole, the relation of 

mostly Fas receptor mediated apoptotic and survival signals 

determine the fate of B-cells. Fas-mediated programmed cell 

death in germinal centre is based on the direct connection of 

FasL expressing T-cell and Fas bearing B-cell. The main 

targets of FasL expressed on T-cells are B-cells, which can 

present antigen but can’t or can hardly recognize antigens. The 

other eventuality is when B-cells can’t recognize and present 

antigens, and the connection between T- and B-cells fails, 

secreted form of FasL can induce cell death. FasL on the 

surface of vesicles produced by NK-, T- and tumour cells can 
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move in the extracellular matrix, and this secreted form of 

FasL can mediate cytotoxicity. 

OBJECTIVES 

In germinal centre B-cells die with apoptosis unless they get 

survival signals through BRC or CD40. Our goal was to 

investigate the effects of other unstudied survival signals and 

to characterize a type of cell death based on cell-cell contact. 

1. We aimed to investigate the interaction of BCR, BAFFR, 

TLR9 and Fas signals and to identify the molecules 

participating in this cell signalling. 

2. We asked what kind of properties the cell death caused by 

FasL expressing secreted vesicles has and which cells 

produce the killer supernatant. Our goal was to compare 

the secreted vesicle induced cell death and the classical 

Fas agonists induced cell death. 

3. We aimed to examine the effect of survival signals on 

Vsec induced cell death. 

APPLIED METHODS 

Flowcytometry

SDA-PAGE

Western blot
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Confocal laser scanning microscopy

RESULTS 

1. Investigation of survival-supporting and Fas-mediated 
cell death induced signals in B-cells 

Examination with SKW6.4 human B-cell line: 

I. Long-term BAFF pre-treatment results in a significant 

reduction of approximately 20% in Fas-mediated 

killing.

II. BAFF-induced signalling cannot increase the cell 

survival of the anti-IgM-treated cells further. 

III. Quantity of Fas receptor is not altered upon either BAFF 

or anti-IgM treatment. 

IV. Treating the cells with CHX completely blocks the 

BAFF-induced as well as the BCR-mediated rescue 

from Fas-mediated apoptosis, suggesting that the 

protective effect is at least partly due to protein

synthesis. 

Investigation with A20 mouse B-cell line: 

I. BAFF, CpG ODN and anti-BCR stimuli dependently 

inhibit the Fas-mediated apoptosis dose. 

II. Both CpG ODN and BAFF boost the Fas resistance of 

A20 cells pre-treated with suboptimal amount of anti-
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III. Quantity of Fas receptor was not significantly altered 

upon either CpG, BAFF or anti-IgG treatment.

IV. In accordance with previously reported data, we 

observed that both PI3K and PKC inhibitors 

significantly lowered the rescuing effect of anti-IgG. 

However, the CpG-mediated protection from Fas-

induced apoptosis was significantly diminished by 

inhibitors of p38 and PKC.

2. Characterization of soluble FasL borne by vesicle 
induced cell death 

I. Supernatant derived from PHA pre-stimulated Jurkat 

T-cells and PBMC has a cytotoxic property (inducing

partly different and partly identical type of 

signalling), and it can kill human Jurkat T-cells, 

activated PBMC, limphocytes isolated from tonsils 

and mouse A20 B-cells, too. 

II. After ultracentrifugation of the killer supernatant, the 

pellet has cytotoxic activity, so secreted vesicles 

(Vsec) induce the cell death. 
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III. The supernatant induces two types of cell death: 

apoptotic and not apoptotic cell death. In the presence 

of Fas, apoptosis dominates. 

IV. The apoptotic cell death is Fas-dependent, but it 

differs from the classical recombinant FasL, Fas 

antibody  and co-culture induced cytotoxicity. It 

can be partly inhibited with cathepsin D inhibitor, the 

presence of RIP1 protein is necessary to it, and in the 

absence of FADD it can be partly blocked if the 

supernatant derives from Jurkat T-cell. 

V. The non-apoptotic process is carried out in cells in 

which there is no Fas, FADD, kaspase-8, caspase-9 

(caspase-9 is needed for cell death induced by 

supernatant produced by PBMC) or RIP1 molecules. 

The activation of cathepsin D is not required, either. 

VI. Morphologically, in Fas deficient cells the 

supernatant doesn’t induce DNA fragmentation. 

VII. Supernatant of immature dendritic cells activated by 

PHA, TLR ligands or cytokine cocktail induces cell 

death. After ultracentrifugation both the pellet and the 

new supernatant have killer activity. The supernatant 

(derived) from activated immature DC induces 

TNFR1-dependent cell death.  
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3. The effect of CpG and anti-BCR on supernatant induced 

cell death

Neither surface immunoglobulin, nor CpG induced 

survival signal decreases cell death induced by Vsec in 

A20 B-cell line. 

CONCLUSIONS 

Fas-mediated apoptosis is necessary for the selection of 

nonspecific and autoreactive B-cells. In the absence of Fas, 

autoimmune processes develop, like B-cell dependent 

mechanisms, as increased antibodies and auto-antibodies 

production. Besides the already known survival signals, it was 

important to investigate how BAFFR and TLR9 signals 

influence Fas-mediated apoptosis in B-cells. We detected that 

both BAFF and CpG ODN reduce Fas-induced apoptosis, and 

enhance BCR-mediated survival signal, thereby boosting non 

antigen-specific and antigen-specific survival response in B-

cells. 

Besides cell death based on direct cell-cell contact, secreted 

vesicles have cytotoxic function. On the basis of our results, 

supernatant induced cell death enzimatically, molecularly and 

morfologically differs from recombinant FasL and co-culture 

induced cytotoxicity. We found that secreted vesicle can 
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induce both Fas dependent and Fas independent cell death. 

Secreted vesicles cause necrotic death in Fas negative target 

cells, but in the presence of Fas the apoptotic cell death 

dominates. Vesicle induced apoptosis is Fas dependent, but 

molecularly (RIP dependent) and enzimatically (cathepsin D 

dependent) differs from the classical Fas-mediated apoptosis. 

Our results indicate that Jurkat T-cell line, PBMC and 

dendritic cells can produce cytotoxic supernatant, which 

induce a partly different and partly the same type of cell death.  

This newly discovered cell death pathway can serve as 

therapeutic targets to induce the killing of apoptosis resistant 

tumors.

Sum to up, in the first part of our work we proved that BAFFR 

and TLR9 can play a role in the regulation of B-cells survival 

through the inhibition of Fas-mediated apoptosis. Based on the 

second part of our investigations we suggest that besides cell-

cell contact induced, Fas-FasL contact mediated cell death, 

secreted vesicle induced cytotoxicity may play an important 

role in the regulation of immune system. 
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