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Research Interests

The historical focus of my group has been the integrated investigation of genes controlling the
biology of human breast cancer. Primarily centered on gene discovery and functional validation
both biologically and clinically, we were among the first to clone and to elucidate the function of
previously new tyrosine kinases such as AXL, JAK3, FAK, and RAK to cancer biology.
Moreover, we determined that the overexpression and amplification of another tyrosine kinase,
HER-2, is a predictive marker for dose and chemotherapeutic selection to obtain optimal
therapeutic response. More recently, we have used expression genomics, focusing on the
transcripts, to expedite this discovery and to uncover overarching biological truths in breast
cancer biology and treatment.

Currently, our work is divided into three main sectors; First, we are studying the genome-wide
control strategy of the estrogen receptor (ER). We have found that the ER status is the most
important determinant of the expression profile of a breast cancer. Our work determined the
complete list of direct ER targets, and found that the ER control elements (EREs) are distributed
throughout the gene and not in only the 5' cis-regulatory domains. Using these precise mining
methods, we are redefining the functional ERE and, in conjunction with the proteomics group,
systematically identifying all possible ER cofactors bound to specific EREs. The outcome will
have significance in dissecting the very complex control network by estrogen and estrogen
analogs and inhibitors clinically in use. Our second program, in collaboration with Lance Miller
and Yu Qiang, is the clinical genomic assessment of breast cancers to uncover genetic
determinants of tumor biology and therapeutic response. To this end, we have identified clear



prognostic and therapeutic markers in human breast cancers relevant in clinical decision making,
and have uncovered specific sub-pathways that when perturbed, will dramatically alter the
efficacy of cancer therapeutics. Our final program, in conjunction with YiJun Ruan and Chialin
Wei, is to map the complete oncotranscriptome using advanced cloning and sequencing
technologies. Our final goal is to assess all the possible transcriptional components of breast
cancer cells, and to determine their control network so as to functionally manipulate biological
outcome.
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