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Background: Neuroblastoma (NB) is the most common extracranial solid pediatric tumor. Because treatment failures are due to recurrent chemotherapy-resistant tumors, understanding the mechanisms that lead to apoptosis in NB cells will help to understand the development of drug-resistance. We have previously shown that NB cells are type II cells, because Fas-mediated apoptosis proceeds through a mitochondria-dependent pathway, that Bcl-2 plays an important inhibitory role in NB and a novel inhibitory mechanism for Bcl-2 through binding with caspase 8, which prevents its activation at the death inducing signaling complex. 

Aims: Determine whether the newly discovered protein BAR, which have been reported to bridge Bcl-2 and caspase 8 in co-transfection experiments, is responsible for the formation of Bcl-2/caspase8 complexes and whether it plays an important role in apoptosis signalling in NB cells.

Results: We found that 4 NB cell lines express BAR .In immunoprecipitation experiments of whole cell lysates, the Bcl-2 immunoprecipitates contained BAR and the BAR immunoprecipitates contained caspase 8 in all 4 NB cell lines. We also showed colocalization of BAR with caspase 8 and Bcl-2 in NB cells by confocal microscopy.  Downregulation of BAR with a specific antisense oligonucleotide led to the disruption of caspase 8/Bcl-2 complexes and reversed the resistance of NB cells to the Fas agonistic antibody CH11 and doxorubicin. Sub-cellular fractionation of NB cell lines showed that pro-caspase 8 is localized in the mitochondrial fraction with lower levels in the cytosol and increases in the cytoplasmic fraction after downregulation of BAR.

Conclusion: These studies suggest that BAR plays an important inhibitory role in NB cell apoptosis functioning as a scaffold protein to facilitate caspase8/Bcl-2 complexes and thus lowering the available levels of free caspase 8 in the cytoplasm.
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