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INTRODUCTION

The epidermal growth factor receptor (EGFR) is a type-1 receptor tyrosine kinase. Activation of

the EGFR has been implicated in many aspects of cell biology pertaining to wound healing and

malignant transformation of epithelial cells. Previous work from our laboratory underscored a

novel function of the EGFR in support of cell survival of epidermal keratinocytes. Specifically,

EGFR activation and signaling was observed to protect keratinocytes against induction of

apoptosis through extracellular stressors (1, 2). The major thrust of the research funded

through DAMD17-02-1-0216 is to further characterize the protective role of EGFR activation in

situations in which keratinocytes encounter suboptimal extracellular matrix interaction, i.e.

during wound healing and metastatic spread of malignant cells. We originally proposed to

pursue two specific aspects of EGFR activation as they relate to cell survival. Specific Aim 1

focuses on posttranslational modifications of regulators of cell survival of the Bcl-2 family of

molecules through EGFR activation and suspension culture. Specific Aim 2 deals with the

question whether inappropriate signaling through the EGFR as observed in cancer cells leads to

aberrant STAT3 activation, which in turn enhances cell survival.

BODY

This progress report will focus on accomplishments relating to Specific Aims 1 and 2 of the

original proposal as we have made significant progress in both areas. A manuscript detailing

results relating to Specific Aim 2 has been published in Cancer Research in 2004. A second

paper specifically dealing with Specific Aim 1 has been submitted for publication.

Specific Aim I

We have evaluated posttranslational modification of the proapoptotic Bcl-2 family member BIM

during suspension culture and in the presence and absence of EGFR activation in HaCaT

keratinocytes. These studies were described in detail in the previous progress report. In

addition to the results described earlier, we have identified MAPK activity to be critical for

posttranslational modification and proteasomal degradation of BIM. We have further

demonstrated that PKC-5 and MAPK cooperate to phosphorylate BIM and keep its expression

level low. This work has been submitted for publication: 'EGFR-dependent downregulation of

4



BIM in epithelial cells requires MAPK and PKC- activities' by Marlene R. Quadros, Sharon

Connelly, Csaba Kari, Marc T. Abrams, Eric Wickstrom, and Ulrich Rodeck. In addition, we

have monitored the activity of two other MAPKinases, i.e. JNK and p38, during suspension

culture and have excluded that they play a major role in BIM phosphorylation or expression.

However, we noticed strong JNK/p38 phosphorylation in suspension culture, which was only

marginally affected by EGFR activation. We decided to pursue regulation of these two MAPKs

in forced suspension culture based on previous reports that they exert pro- or anti-apoptotic

effects in different cell systems and experimental settings (3-7). We hypothesized that

disruption of cortical actin organization incurred during suspension culture may be responsible

for JNK/p38 activation. Results consistent with this hypothesis were obtained when exposing

attached cells to cytochalasin-D. To distinguish this effect from a general stress-induced

phenomenon we proceeded to collaborate with Dr. J. Garlick at TUFTS University, Boston, MA.

In efforts peripherally related to this grant we had earlier characterized HaCaT cells in which E-

cadherin function was blocked by stable overexpresion of a dominant negative E-cadherin

construct. This work has been submitted for publication: A novel role for E-cadherin loss during

initiation of squamous cell carcinoma through modulation of integrin-mediated matrix adhesion'

by Weitian Zhang, Addy Alt-Holland, Alexander Margulis, Ulrich Rodeck, Norbert E. Fusenig

and Jonathan A. Garlick. In the course of these experiments, Dr. Garlick noticed that these E-

cad deficient cells also lack cortical actin organization. This observation opened the door to

examine JNK/p38 phosphorylation in the absence of cellular stress. In fact, we observed

increased JNK/p38 in HaCaT cells overexpressing the dominant negative E-cadherin. These

recent results are an exciting new development highlighting previously unrecognized regulation

of MAPK activity by cytoskeletal organization. Currently, we are collecting more evidence in

support of this notion and expect to prepare a manuscript on this topic towards the end of this

year. In cooperation with Dr. Garlick we intend to use this project as the foundation of an NIH-

funded research application and to revisit the functional contribution of the JNK/p38 MPKs to

keratinocyte survival and death.

Specific Aim 2

As outlined in the previous progress report we have completed the work proposed in Specific

Aim 2.



KEY RESEARCH ACCOMPLISHMENTS

"* Completed characterization of the regulation of proapoptotic Bcl-2 family member BIM in

keratinocyte suspension cultures;

"* Obtained evidence for involvement of PKC in posttranslational modification of BIM in

forced suspension cultures;

"* Identified a novel mechanism for regulation of the MAPKinases JNK and p38 related to

the organization of cortical actin cytoskeleton.

REPORTABLE OUTCOMES

A manuscript describing the results obtained under Specific Aim 2 has been published in

Cancer Research. Two more manuscripts were submitted for publication during year 3 of this

grant as outlined in the section describing research progress.

CONCLUSIONS

During the first 36 months of funding we have accomplished the objectives laid out in Specific

Aim 2 of the original proposal. In parallel, we have now developed a strong case for

posttranslational modification of BIM through EGFR activation; these results are related to

Specific Aim 1 as outlined in the original proposal. In addition, we have widened the scope of

our investigation to the MAPKinases JNK and p38, which are strongly phosphorylated in

suspension culture. These results will be pursued with vigor for the remainder of the grant as

they are related to a novel mechanism of MAPK signal transduction through actin organization.
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