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Mechanisms of action of tumor necrosis factor (TNF) in vitro and in vivo

PREVIOUS AND CURRENT RESEARCH

The analysis of the mechanism of cooperation of p55 and p75 TNF receptors

Tumor necrosis factor exerts its biological effects upon activation of the two TNF receptors, p55 and p75. The precise mechanism of signaling of the two forms of TNF - soluble and transmembrane, and especially the mechanism of cooperation of the two receptors in the TNF signaling is not fully understood. The model we use for analysis of cooperation of TNF receptors are TNF-sensitive and TNF-resistant variants of the U937 cell line. Our studies indicate that the reason for differences in TNF sensitivity can be abnormal function of TNF receptors caused most probably by a disturbance in interaction between the p55 and the p75 receptor. Therefore we believe that our comparative model can be very useful for identification of a molecular mechanism governing cooperation between the two receptors. The cooperation is crucial for the transmembrane form of TNF in order to exert its effects on cells. As this form of TNF can be of prime importance to the local inflammation, identifying of the molecular mechanism of TNF receptor cooperation may help in proposing new targets for anti-inflammatory therapy. 

Analysis of the mechanism of TNF secretion by HeLa cells upon stimulation with interleukin 1 and cycloheximide

In the presence of cycloheximide (CHX) the proinflammatory cytokine, interleukin 1 (IL-1) induces apoptosis-like death of HeLa cells. In the previous studies we have found that this effect is mediated by secretion of small amounts of tumor necrosis factor, TNF. The increase of intracellular TNF and the appearance of TNF in supernatants of HeLa cells stimulated with IL-1 and CHX indicates modulatory action of these factors on the process of TNF secretion. In the planned study we aim at clarifying the mechanism of TNF release. We should be able to find if the appearing TNF is released from preformed pool or if it is synthesized de novo. We are also planning to identify the localization of intracellular TNF and its trafficking upon stimulation with IL-1/CHX. Additionally, an analysis of signaling pathways involved in the secretion process will be performed. The studies planned may contribute to the identification of a new mechanism regulating secretion of tumor necrosis factor. The project should also bring new information concerning intracellular transport of TNF and on compartmentalization of TNF secretion. Thus the results obtained may have an impact on defining new molecular targets for anti-TNF therapy. 
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