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THE ROLE OF LABILE IRON IN HEALTH AND DISEASE
Ioav Z. Cabantchik & William Breuer
Institute of Life Sciences, The Hebrew University of Jerusalem, Jerusalem, Israel
E-mail: ioav@cc.huji.ac.il
Iron in biological systems is secured within proteins that are intimately involved in redox activities and/or oxygen sensing and translocation. A minor iron fraction that is labile and chelatable, comprises various labile iron pools (LIP), in cellular (cLIP) or extracellular (eLIP) compartments. cLIP is the cross-roads of iron metabolism that is tightly controlled, as it can also act as a catalyst of reactive oxygen species, override the cell's antioxidant defense capacity and inflict structural damage. Therefore deranged LIPs are associated with metabolic, cardiac and neurological diseases, serving as therapeutic targets of chelators designed to reduce iron load either systemically or locally. For analytical biochemists, labile iron has traditionally posed a technical challenge for tracing its dynamics in living systems and for assessing its cardinal role in health and disease.

The advent of fluorescence-responsive metalo-sensors and redox-sensors has opened the road for transmitting real-time information about iron localization and dynamics in biological compartments. Sensors can also provide information about the valence status of iron in cells or organelles that in turn reflect the redox-activity of the compartment in question. In this presentation we will review the principles of metalosensor probe design and their applications in solution, cells and the whole organism, from single organelle microscopic analysis to HT screening methods. The versatility of the novel methodologies for assessing cLIP and eLIP, have opened the road for exploring basic mechanims of cell iron regulation and for early diagnosis of abnormal iron metabolism in various pathological conditions. Support: EEC and ISF.
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