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Summary

Tumour necrosis factor (TNF) is a pleiotropic cytokine that has been shown to play a
major role in defence against infections and malignancy, and regulation of the innate and
adaptive immune responses. Despite its beneficial role, the cytokine has been implicated
in the pathophysiology of a range of diseases including sepsis, cerebral malaria and
autoimmune diseases such as rheumatoid arthritis and multiple sclerosis. While blocking
the activity of excessive TNF has become a therapeutic approach to managing patients
with these diseases, there are concerns since this also decreases resistance against
infection and cancer. Attempts to target intracellular signalling pathways used by TNF,
such as the p38 mitogen activated protein kinase (MAPK) have also met with limitations
and studies have been discontinued due to toxicity. Since most proteins exert their
biological activity through the interaction between very small regions of their folded
surfaces to their cognate receptors, smaller peptides which mimic the shape of the
proteins at these points of contact with the receptors can be used to mimic and/or block
the actions of these proteins. We have previously demonstrated that the TNF mimetic
peptides TNF;9.30 and TNFj3;.150 exhibited distinct biological activities, which in
combination represented the spectrum of biological activities displayed by TNF.
Research in this thesis sought to use these properties to develop new targets for
development of anti-inflammatory agents. The mimetic TNF7(.gyp was shown to bind and
act as a ligand for the TNF receptor I (TNFRI) and selectively activated the p38 MAPK
pathway, and not the c-Jun NH,-terminal kinase (JNK) and extracellular-signal-regulated
kinase 1 and 2 (ERK1/ERK?2) pathways. In contrast TNF3,.150 selectively activated the

JNK and ERK1/ERK?2 pathways. This is consistent with the biological properties of



these peptides. The basis for the activation of a restricted signalling pathway by TNF_go
was related to a reduced capability to recruit adapter proteins. The peptide mimetic
ligated TNFR was able to functionally couple TNF receptor associated factor 2 (TRAF2)
to the p38 and NF-xB pathway but was unable to effect the coupling of germinal centre
kinase (GCK) and apoptosis signal-regulating kinase (ASK1) to TRAF2, probably
explaining the lack of activation of JNK and ERK1/ERK?2 pathways. Using the ability of
TNF.g0 to activate p38, we identified the region to which TNF7(.go binds to the TNFRI.
Synthetic peptides representing the 206-211 amino acid residues of the TNFRI were
made and examined for anti-TNF effects in vitro and in vivo. These TNFR mimetic
peptides were found to selectively block TNF induced p38 activation and associated
functions of neutrophil superoxide production, CD11b upregulation and cytokine
production. Similar results were found with the monocytic cell line, Mono Mac 6. These
TNFRI-derived peptides were found to inhibit leukocyte infiltration into inflammatory
sites in acute and chronic inflammation models. Our findings open new opportunities for
the development of therapeutics which selectively target the TNFR-p38 signalling

pathway in chronic inflammatory diseases.
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