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Signal Transduction Abnormalities in Cancer Mitogen-activated
Protein Kinase Regulation Is Altered in Breast Cancer

6ary L. Johnson
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The role of cytoplasmic stgnal transduction pathweys contributing to cell transformotion and
cencer is 8 generelly accepled concept. The involvement of tyrosine kinsse-encoded growth fector
receptors and Ras in many cencers is unequivocsl. Hyperexpression and/or mutetion of the EGF
receptor (erbB1) and Neu (erbB2) in combination with the establishment of eutocrine/paracrine
toops for their ligands (EGF, TGFa, heregulin, etc.) has been found in meny cencers of epitheliol
origin. Frequent res mulations in some of these malignancies e1so contribute to the trensformed
phenotype. EGF receptors regulate o host of signal transducttion pathweys tavolving Ras,

1dylinositol 3-kinase, C¥, protein tyrosine phosphatases, and Src tyrosine
kinsses. Ras, the activation of which is controlled by tyrosine kinases, in turn regulates signasl
transduction pathweays tncluding the mitogenactivated protetn kinese (MAPK) pathway (HAPK is also
referred to as extracellular response kinase, ERK) (1, 2) : :

The MAPK fsoforms of 42nand 44nkD ere expressed in most If not i} humen cell types. Specific
substretes for MAPK include the cytosksletel proteins MAP~2 apd Tou, odditiono) protein kinases

including Rsk90 end MAPKAP2, cytoplasmic phospholipese A2 (cPLA2), and & host of trenscription
fact f TC 2 amd ontontiallu st " Tr Llisatd, on
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