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The kinase TAK1, a mitogen-activated protein kinase kinase kinase (MAP3K), has been widely accepted as a key
kinase activating NF-kB and MAPKSs in tumor necrosis factor-a. (TNF-a) signaling. We have recently reported that
TAK1 regulates the transient phosphorylation and endocytosis of epidermal growth factor receptor (EGFR) in a
tyrosine kinase activity-independent manner. In the present study, we found that Thr-669 in the juxtamembrane
domain and Ser-1046/1047 in the carboxyl-terminal regulatory domain were transiently phosphorylated in response
to TNF-a. Experiments using chemical inhibitors and small interfering RNA (SiRNA) demonstrated that
TNF-a-mediated phosphorylation of Thr-669 and Ser-1046/7 were differently regulated via TAK1-ERK and
TAK1-p38 pathways, respectively. In addition, p38, but not ERK, was involved in the endocytosis of EGFR.
Surprisingly, modified EGFR was essential to prevent apoptotic cellular responses; however, the EGFR pathway was
independent of the NF-xB anti-apoptotic pathway.

We also investigated the pathway of intracellular signaling in the opposite direction. Ligand-induced activation of
EGFR caused phosphorylation of the TAK1-binding proteins TAB1 and TAB2 in a TAK1-independent manner.
EGFR-mediated phosphorylation of TAB1 was completely inhibited by a chemical inhibitor and siRNA of p38a.
The phosphorylation of TAB1 was occurred at Ser-423 and Thr-431, the residues underlying the p38-mediated
feedback inhibition of TAK1. In contrast, phosphorylation of TAB2 was sustained, and largely resistant to p38
inhibition. The inducible phosphorylation of TAB1 interfered with a response of EGF-treated cells to
TNF-a-induced TAK1 activation, which led to the reduction of NF-kB activation. Collectively, these results
demonstrated that EGFR activation interfered with TNF-a-induced TAKZ1 activation via p38-mediated
phosphorylation of TAB1.

In summary, we have found a novel intracellular communication network between the TNF-a and EGF signaling
pathways. These findings raise the possibility that cellular responses to more than one ligand differ in their order of
stimulation. Therefore, systematic analyses of short-term lag stimulation will provide new insight into the biological
responses of the cell.




