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Antagonistic Pleiotropic Effects of SMRT and HDAC3 on Cancer Progression (I)
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It is increasingly recognized that epigenetic changes, including DNA methylation, histone modifications and chromatin remodeling,
play a pivotal role in the initiation as well as evolution of malignant tumors. Histone modifications elicited by the dynamic actions of
histone acetyltransferases (HATs) and histone deacetylases (HDACs) represent one of the major ways whereby chromatin is
remodeled and gene transcription is regulated. We have recently shown that an important epigenetic regulator, SMRT (Silencing
mediator for retinoic acid and thyroid hormone receptor), is critically involved in the acquisition of multi-drug resistance phenotype
of human malignant tumors, such as breast cancers, which is functionally dependent on the nuclear deacetylase activity of its binding
partner HDAC3. Using gene expression profiling, we further demonstrated that SMRT also regulates the expressions of many genes
involved in the invasion and metastasis of malignant cells, suggesting a previously unidentified function of SMRT which is distinct
from its role in cell death resistance. The findings that SMRT mediates death resistance while suppresses invasion of malignant cells
raised an interesting possibility that SMRT may have I antagonistic pleiotropic effects | on the progression of cancers. To address
this possibility, we will, in this start-up project, investigate the role of SMRT in the invasive activity of cancer cells in vitro using
genetic (Aim 1) and functional approaches (Aim 2). We will further address the clinical relevance of these findings by tissue
array-dependent large-scale profiling of SMRT and HDAC3 expressions in human malignant tumors (Aim 3). In the follow-up
project, we will verify the findings from the present project with animal models of tumor progression. Moreover the role of
SMRT/HDAC3 in tumor progression will be also tested in other types of human malignancies. Elucidating the pleiotropic roles of
SMRT in the pathogenesis of malignant tumors may improve our understandings of epigenetic control of tumor progression and help
the design of therapeutic strategies targeting the epigenetic pathway.



