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Nuclear Magnetic Resonance (NMR) is a state-of-the-art spectroscopic method that provides both spatial and temporal
information on the atomic level. This technology is especially insightful when examining macromolecules, but various
technical challenges limit the size of the molecules that can be easily studied. | have unique expertise in the application of
reverse micelle technology to the NMR-based investigation of macromolecular structure and dynamics. This special skill
set allows my research group to ask a range of innovative questions about the ways biological systems function at the
molecular level. In addition to NMR, we utilize UV/Visible absorption and fluorescence spectroscopy to investigate
biomolecular structure and function. We are also developing an apparatus that combined fluorescence correlation
microscopy with microfluidics to study chemical dynamics and the impacts of macromolecular crowding on protein
function. Present projects include study of antifreeze protein function, nanoscale confinement effects on protein structure
and function, structure/function studies of the hypoxia-inducible factor prolyl hydroxylases, and applications of reverse
micelles such as drug delivery and manufacture of quantum dots.
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