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After completing a Ph.D. involving both total synthesis and natural 
product mechanism of action studies, I became interested in investigat-
ing ways in which small molecules could be used to selectively disrupt 
biological systems, with the ultimate aim of making clinically relevant 
discoveries. One aspect of my research in the Crews lab has revolved 
around the design, synthesis, and evaluation of heterobifunctional 
molecules that can be used to control subcellular localization of specific 
proteins and thus affect their function. I believe bifunctional molecules 
such as those outlined in our review hold great potential for making 
important breakthroughs in our understanding of cellular function and 
disease mechanisms. (Read Aberle’s article on p 677.)
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In my doctoral work, I used genetic methods to identify KIF14, a novel 
human oncogene and promising drug target. In the Crews laboratory, 
we are pursuing the opposite approach: using chemical biology to 
devise potential therapeutic approaches for diverse, known disease 
mechanisms. However, to me, the great advantage of a chemical biol-
ogy approach is that a drug is not the only goal: new chemical tools 
and probes for cell biology are just as exciting and useful. In our review, 
we discuss the power and promise of the growing genre of bifunctional 
molecules as research tools and potential therapeutics. (Read Corson’s 
article on p 677.)
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My research focuses on the chemical properties of heme cofactors in 
biology. Specifically, I’m interested in protein-induced heme deviations 
from planarity and how they affect heme chemistry and relate to protein 
structure. Heme-containing H-NOX domains are important for sensing 
diatomic ligands and cell signaling. We have recently discovered that 
the heme in these domains is highly distorted. The main goal in this 
study was to probe the significance of this distortion in an H-NOX do-
main by engineering a planar heme through mutation of a conserved 
residue in the heme pocket. Electrochemical and ligand binding prop-
erties of the planar heme changed significantly from wild-type, and 
surprisingly, heme distortion is correlated to N-terminal movement of 
the H-NOX domain. (Read Olea’s article on p 703 and Point of View on 
p 673.)
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Rational protein design not only aids in the construction of new “tools” 
for scientists and clinicians but also expands our knowledge of pro-
tein folding, which is the overall focus of our laboratory. Currently, my 
research project is focused on protein engineering and creating useful 
molecules, such as the biosensor presented in this journal. We hope 
to use the ideas shown here to create additional sensor molecules that 
have applications in laboratory, clinical, and/or environmental settings. 
(Read Stratton’s article on p 723.)
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During my graduate studies with Prof. Stuart Licht at MIT, I had the 
opportunity to investigate the nature of binding interactions between 
the muscle-type nicotinic acetylcholine receptor and small molecules. 
In this work, we were interested in the conformation-dependence of 
the cation–π interaction, which occurs between agonists and the neu-
rotransmitter binding sites of the acetylcholine receptor. In particular, 
we explored the utility of a computational estimate of the cation–π 
binding energy as a correlate of ion channel gating efficiency. The re-
sults of the study suggest that cation–π binding energy might be a use-
ful parameter for structure–activity relationships used in rational drug 
design. (Read Tantama’s article on p 693.) 
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