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In the past two years alone, we have seen remarkable advances in atherosclerosis and vascular biology.  The treatment of atherosclerosis has previously been guided by epidemiological studies, such as how increased cardiovascular risk was associated with increased plasma cholesterol.  This has led to dramatic improvement in vascular disease mortality rates, particularly through preventive measures.  However, even with these important prevention strategies, atherosclerosis will remain a leading killer throughout the world for many decades, and in many countries it is accelerating.  Thus, the future of vascular disease therapy lies in uncovering new understanding of disease mechanisms so that patients who have taken all possible preventive measures will still have therapeutic options.  In this talk, we will discuss some of the recent advances in atherosclerosis and vascular biology, focusing on how the human genome is starting to reveal new targets for therapy.  We will discuss why we need to patiently explore the genome for new insight into preventing atherosclerosis in general and in particular for stabilizing advanced lesions. An example will be provided of a new target for diabetic vascular disease discovered by genomic technology. The gene for thioredoxin-interacting protein (Txnip) encodes a protein that binds to thioredoxin; Txnip is robustly induced by glucose in a variety of cell types.  Thioredoxin is a ubiquitous antioxidative mechanism for regulating cellular redox balance, and Txnip may be a crucial regulatory protein in cellular proliferation and apoptosis.  We have shown that hyperglycemia inhibits thioredoxin function through p38 MAP kinase-mediated induction of Txnip. Overexpression of Txnip increases oxidative stress, while Txnip gene silencing restored thioredoxin activity in hyperglycemia. Diabetic animals have increased vascular expression of Txnip and reduced thioredoxin activity, which normalizes with insulin treatment. These results demonstrate how genomic technology can reveal new disease pathways, such as an important mechanism for vascular oxidative stress in diabetes mellitus.

