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Abstract

Apoptosis is the central mechanism of cell death mediating the killing of malignant cells upon
chemotherapy. Resistance of tumor cells against cytostatic drugs is frequent and this
underlines the necessity to understand the underlying molecular events. That is the basis to
develop strategies which are able to overcome these resistance mechanisms and to achieve
susceptibility of tumor cells to cancer treatment. In the present study, TNFa was
characterized as a sensitizer of malignant hematological cells for cytostatic drug- and
ceramide-induced apoptosis. The molecular mechanisms mediating this sensitizing effect
were the focus of this study.

The sensitizing effect of TNFa and the implicated signaling pathways were investigated in
the well characterized Hodgkin-derived cell line HD-MyZ. Despite the complete resistance of
HD-MyZ cells to TNFa itself, TNFa sensitized for cell death triggered by etoposide, epirubicin
and C,-ceramide. The expression of a dominant-negative IkBa (lkBadn) resulted in the
disruption of the NF-kB-signaling pathway and blocked the expression of the anti-apoptotic
gene, hiap-1. While HD-MyZ |kBdn cells were more sensitive for drug-induced apoptosis, the
sensitizing effect of TNFa was not effected upon blocking of the NF-xB-signaling.

The sensitization by TNFa led to a better activation of the mitochondrial apoptosome and the
downstream caspase cascade, i.e. caspase-3.

Functional experiments showed that interconnecting signaling pathways which link the death
receptor signaling to the mitochondrial pathway of apoptosis are not the underlying
mechanism in the cell line modell of HD-MyZ since no caspase-8 or bid cleavage was
observed. Furthermore, caspase-8 inhibition could not prevent the sensitizing effect of TNFa.
Additionally, the activation of the sphingomyelin second messenger pathway as cause for the
sensitizing by TNFo was excluded. The sensitizing effect of TNFa was not restricted to the
Hodgkin cell line HD-MyZ as TNFa also augmented the drug-induced apoptosis of different
chronic and acute leukemia-derived cell lines and the Burkitt-like lymphoma line BJAB.
Therefore, activators of this sensitizing pathway could represent a useful strategy to improve
chemotherapy of hematological malignancies and could also be the basis for novel drug

design.





