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spending time reading books and listening to music.The Mitogen-Activated Protein Kinase (MAPK) family consists of three
parallel kinase signaling pathways: the Jun N-terminal kinase (JNK)/stress-activated protein kinase (SAPK), the p38/HOG1
(Highly Organized Gelatinase 1) and the extracellular-regulated kinases (ERKs). The JNK/SAPK is activated by a variety of

stress signals and functions in the cellular response to proinflammatory cytokines, apoptosis, cell differentiation, oncogenesis,
and other cellular stresses. p38-MAPKs constitute a superfamily of 3 distinct MAPKs (p38, p44 and p42) which are all

activated by proinflammatory cytokines and environmental stresses. The ERKs (MAPK/ERK) are a family of three
serine/threonine kinases with at least 22 identified members. Members of the ERK family share a highly conserved catalytic

domain with the activated MAPKs from the JNK and p38 families, but they do not directly activate their substrates. They
function by activating a number of cytoplasmic and nuclear proteins that mediate their biological effects. The normal activation

of p38, ERKs and JNKs is regulated by a number of growth factors, cytokines, UV light and stress inducers such as osmotic
stress, heat shock and oxidative stress. Activation of the JNK, p38 and ERK kinases is required for the full expression of genes
associated with the inflammatory process. The specific role of MAPKs in cancer has been demonstrated for ERK (Sivaraman et

al, J. Biol. Chem., 1998, 273, 18825-18830). The level of ERK expression has been correlated to tumour aggressiveness and
decreased survival in patients with cancer of different origins. ERK-positive cancer cells appear to be dependent on ERK

activation for growth and propagation. In addition, induction of cyclin D1 expression and activation of the cell cycle progression
by EGF (epidermal growth factor) has been shown to be mediated by a requirement for ERK-dependent threonine

phosphorylation of ETS1 (Vogel et al, Nature 1992
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