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Heme is an essential yet cytotoxic iron containing metallonutrient. Well recognized for
its role as a protein prosthetic group, more recent genetic and biochemical evidence
indicate heme can act as a dynamic signaling molecule. Due to the cytoxicity associated
with free or misregulated heme, the bioavailable heme pool utilized for signaling is
tightly regulated and buffered to low levels, making heme acquisition and heme
dependent signaling reliant on the ability to safely mobilize heme. However, the factors
involved in mobilizing heme have remained poorly understood. Recently, utilizing our
novel heme sensor technology, we revealed that heme is a highly dynamic molecule
that is regulated by cell cycle and that nitric oxide (NO), a well-established and
ubiquitous signaling molecule, mobilizes cytosolic and nuclear heme pools. Additionally,
we discovered that under Pb stress the regulatory heme pool increases while total
heme is diminished. Having identified several physiological and pathophysiological
conditions that mobilize labile heme, in collaboration with Prof. Matt Torres, we are now
developing mass spectrometry-based techniques to identify proteins that bind and
release heme in these contexts to define new heme signaling networks. Further, using
our heme sensors in HEK293 cells we reveal a heme sequestering role for HO2 that is
independent of its catalytic function.
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