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My research focuses on the biochemistry going on at
the submicroscopic but supermolecular level. For exam-
ple, there are changing protein assemblies with tran-
sient interactions and dynamic modifications of the
protein surfaces. There are also highly localized accu-
mulations of signaling molecules like calcium ions
near a channel or receptor. One approach to measure
site-specific concentrations of these molecules is to
use localized indicators. In the article presented in this
issue, a calcium sensor specifically and covalently
bound to a protein is used. In the future, perhaps
even more localized processes can be investigated.
Together with knowledge from other investigations,
such as identification of proteins interacting with
the exit sites of calcium channels, this might extend
our thinking about how cell signals are working
on the nanometer scale. (Read Bannwarth’s article,
DOI 10.1021/cb800258g and Point of View, DOI
10.1021/cb9000525).
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My research interests lie in the design and generation
of small-molecule probes for chemical modification of
fusion proteins for proteomics applications, multicolor
cell imaging, and biomolecular sensing. Answering im-
portant biological questions that cannot be resolved
by traditional genetic-based approaches depends pri-
marily on identifying small molecules that can confer
the desired chemical or optical properties on the target
proteins. The study of the role of calcium in cell physio-
pathology requires the ability to monitor variations in
the concentration of calcium in living cells with both
spatial and temporal accuracy. In this work, we de-
scribe an approach to monitor cellular calcium concen-
tration that combines the spatial specificity of SNAP-
tag fusion proteins with the superior kinetics and
dynamic range of small synthetic fluorescent sensors.
(Read Correa’s article, DOI 10.1021/cb800258g and
Point of View, DOI 10.1021/cb9000525.)
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Through life experiences and travel, my career has led
to studies in infectious disease and drug discovery. My
primary focus of research is centered on drug discov-
ery efforts for category A and B select agent pathogens
and tuberculosis. Through structure-based design ap-
proaches, we have designed and optimized FabI inhibi-
tors with demonstrated efficacy in priority pathogens
such as Francisella tularensis. Through genomic-based
strategies I have identified several cell division regula-
tors in Mycobacterium tuberculosis that may provide
unique targets for chemotherapy. Targeting the FASII
lipid biosynthesis pathway and critical events of cell di-
vision offers unique strategies for the development of
broad-spectrum chemotherapeutics against bacterial
pathogens. (Read England’s article, DOI
10.1021/cb800306y.)
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My research is focused on the determination of the
structural features of glycolipids, such as the triglycosyl-
ceramide iGb3, responsible for stimulation of natural
killer T cells (NKT cells). This work is done in a collabo-
rative group of synthetic organic chemists and immu-
nologists at three institutions. NKT cells play a regula-
tory role in immune responses to infection and tumor
growth. Their responses have also been implicated in
autoimmune diseases. Consequently, there is signifi-
cant interest in the types of antigens that stimulate the
regulatory functions of NKT cells. Few glycolipids have
been identified as antigens for NKT cells, and an under-
standing of the scope of glycolipids that stimulate NKT
cells will facilitate the use of this cell type in controlling
immune responses. (Read Long’s article, DOI
10.1021/cb800277n.)
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My current research focuses on enzymatic mecha-
nisms of enoyl reductases from different pathogens
and the development of novel antimicrobials using ra-
tional design. In our studies of enoyl reductase from
Francisella tularensis, we identified a series of di-
phenyl ethers that showed high affinity to the target
protein and great in vitro antibacterial activity. How-
ever, our in vitro data (Ki and MIC90) do not correlate
with the in vivo efficacy for our selected promising com-
pounds in the animal model study of tularemia. Using
pre-steady-state kinetics, I characterized the drug–
target interaction time (residence time) and proved
that residence time is a better indicator to predict in
vivo efficacy of these compounds. This concept is im-
portant for drug discoveries that normally used thermo-
dynamic parameters as predictors of in vivo activity. I
extended my work to Mycobacterium tuberculosis aim-
ing at developing the next generation of our diphenyl-
ether-based inhibitors with longer residence time and
hence enhanced in vivo efficity. (Read Lu’s article, DOI
10.1021/cb800306y.)
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In general, I am interested in studying the role and
mechanism of action of biologically active endogenous
or synthetic small molecules. My graduate work fo-
cused on understanding the molecular basis of trace
amine-associated receptor 1 (TAAR1) activation by thy-
ronamines and related analogs. Thyronamines are en-
dogenous compounds that elicit physiological re-
sponses that are the opposite of those of thyroid
hormones. Our previous structure–activity relationship
studies on thyronamines have revealed important in-
sights into deciphering the code to aminergic G-protein-
coupled receptor drug design. The article in this issue
complements our extensive medicinal chemistry ef-
forts and presents pharmacological experiments on
wild-type and mutant TAAR1 receptors to identify criti-
cal binding site residues involved in the ligand–
receptor interaction that can influence compound se-
lectivity and functional activity of TAAR1. (Read Tan’s
article, DOI 10.1021/cb800304d.)
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