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Research Interests:

Anti-cancer activities of vitamin E analogues: The major thrust of our interest focuses on
vitamin E (VE) analogues, epitomized by α-tocopheryl succinate (α-TOS), selective inducers
of apoptosis and anti-cancer agents. We have shown that VE analogues induce apoptosis
primarily by activating the intrinsic pathway and suppress cancer in pre-clinical models of
colon and breast carcinomas as well as mesotheliomas, a fatal type of cancer. We study the
molecular mechanism by which α-TOS induces apoptosis and by which it sensitizes resistant
cancer cells to other apoptogens, such as the TNF family members. We are synthesizing novel
analogues of α-TOS with higher apoptogenic activity and specificity for cancer cells,
including specific adducts of the agents targeting malignant cells. We also investigate effects
of VE analogues on signaling pathways that promote proliferation and/or survival of cancer
cells, such as the FGF autocrine look and the Akt pathway, including effects on
transcriptional regulation of expression of key members. Further, we are interested in
suppression of angiogenesis by VE analogues, since we found that α-TOS causes apoptosis of
proliferating (angiogenic) endothelial cells but not normal, arrested endothelial cells. Another
focus of our studies is to understand the reasons for selectivity of VE analogues for malignant
cells. We believe that in near future, we will be in a position to commence testing of selected
VE analogues in human patients. This project is supported by grants provided by ARC, QCF
and NBCF.

Role of mitochondria in apoptosis of heart muscle cells during myocardial infarction: During
myocardial infarction, muscle heart cells die by apoptosis. This leads to major complications
associated with the heart muscle insufficiency. We are interested in furthering our
understanding of the processes that underlie this process. Current data strongly suggest that
mitochondria may be the major organelle modulating cardiomyocyte cell death, but the
precise mechanism is not well understood. We are interested in the molecular mechanism of
apoptosis of cardiomyocytes in situation like ischemia/reperfusion (I/R). To study this, we use
several models of I/R, including cultured cells, isolated mouse hearts and whole animal
models. Out major interest here is to extend the knowledge gained from cell culture studies to



the in situ heart model and to the whole animal. We are studying not only the mitochondrial
pathways of cell death in cardiomyocytes but also the alternative/parallel signaling pathways
that may play a significant role, including the Daxx pathway. At present, we are establishing a
method that allows studying apoptosis on the beating heart in a mouse model of myocardial
infarction on the level of single cells, which will make it possible to study intervention that
may protect the heart muscle from infarction-induced death. We hope that results of these
studies may be used in the future for human patients. This project is supported by grants
provided by NHMRC and NHF.
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