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            Research Interests

	EGF receptor family
	HER4/ErbB4: growth inhibition and differentiation – Breast Cancer
	Mer receptor tyrosine kinase signaling – Leukemia and Tumor Immunology
	Ack1 receptor tyrosine kinase signaling – Prostate Cancer


Research Synopsis

Our lab is interested in how signals from membrane receptors are transduced to the nucleus altering gene expression, cell shape, proliferation and differentiation. We are particularly interested in tyrosine-specific protein kinases in breast and prostate cancer, as well as lymphoma/leukemia. One project studies a family of transmembrane tyrosine kinases, the EGF receptor and related molecules, HER2, HER3 and HER4. We are trying to identify distinctive substrates and pathways for these receptors in order to understand how they produce functional differences; for example, in breast cancer cells, EGF receptor or HER2 activation stimulates growth, whereas activation of specific HER4 isoforms triggers differentiation. We have developed HER4 isoform specific, Tet inducible mouse models with which to study HER4’s disparate actions.

A second project investigates a novel transmembrane tyrosine kinase, Mer, cloned and sequenced in our lab. Mer is normally expressed in monocytes, as well as in epithelial and reproductive tissue (including prostate). It is not expressed in normal B or T lymphocytes. However, 60% of childhood, lymphatic leukemias express Mer, including a subpopulation of childhood leukemias derived from very early T cell precursors. We have shown that Mer has anti-apoptotic and cytoskeletal regulatory actions when expressed in mouse leukemic cell lines. We are attempting to define the mechanism by which a tyrosine kinase sends anti-apoptotic signals without stimulating proliferation and how it results in chemoresistance in leukemia and other cancer cells. We are collaborating with Stephen Frye to develop small molecule, Mer TK inhibitors as in vivo chemical biologic probes and eventually as drugs for childhood leukemia. We are also investigating the role of Mer in tumor associated macrophages and their role in breast cancer.

Lastly, we have shown that Mer and other RTKs can activate an intracellular tyrosine kinase, Ack1. In turn, Ack1 tyrosine phosphorylates the androgen receptor (AR) on tyrosine 267, converting the AR into an androgen independent transcription factor. Ack1 activation leads to enhanced, androgen independent cell line tumorigenesis as well as invasion. We have shown that transgenic mouse models expressing activated Ack develop prostate neoplasia. We are defining the substrates and biologic actions that mediate Ack1-dependent cell survival and invasive behaviors.

Publications

View complete list of publications in Pubmed
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