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I initially studied the synthesis of triterpenoid glycosides at SIOC, 
and I later switched my interests to proteins while working in the 
laboratory of Prof. Schultz at TSRI. I made this transition with the 
goal of developing tools to manipulate proteins with the same ease 
with which small molecules are modified. In this paper, we describe 
a method that enables the site-specific incorporation of a metaboli-
cally stable mimetic of phosphotyrosine into proteins in Escherichia 
coli. This will allow the preparation of constitutively active analogues 
of phosphoproteins involved in signal transduction pathways or 
cellularly expressed peptide-based inhibitors of phosphotyrosine-
binding proteins. Recently, I moved to Prof. Davis’ group at Stanford 
University to use chemical techniques to study protein-protein inter-
actions on the T cell surface. (Read Xie’s article on p 474 and Point of 
View on p 454.)
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My general research interest is learning the details of receptor-ligand 
interactions. For example, in my current research, I am interested in 
controlling the specificity of proteases. Knowing which amino acids 
in a protease are most important for substrate specificity will lead 
to the development of enzymes that can cleave and disable thera-
peutically relevant targets and save many lives. In the current paper, 
however, our desire to learn more about the caveolin scaffolding do-
main (CSD)-protein kinase A and -endothelial nitric oxide synthase 
interactions led to the interesting discovery that CSD binding to these 
two, and likely other, proteins is strengthened through CSD oligomer-
ization. This sort of serendipitous discovery is particularly exciting 
and rewarding. (Read Levin’s article on p 493.)
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As a board-certified pharmacist and pharmacy graduate student in 
Japan, early in my career I became interested in new drug develop-
ment, pharmacology, and drug delivery systems. My first work in 
industry in Japan focused my interest in atherosclerosis and inflam-
mation, specifically in pharmacokinetics and the development of 
assay systems. I then came to the U.S. to perform research at UCI in 
peptide/protein engineering and phage display. I have now returned 
to industry in a unique position to use my knowledge of pharma-
ceutical science, molecular targeting, and drug delivery to develop 
new technologies in cardiovascular research. (Read Murase’s article 
on p 493.)
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KCNE peptides are a family of transmembrane b-subunits that as-
semble with and fine-tune the electrical output of voltage-gated K+ 
channels. Until now, it was not known whether two different KCNE 
peptides could assemble with the same K+ channel. This work de-
scribes the derivatization of a scorpion toxin and its use to measure 
the currents from KCNQ1 K+ channels partnered with two different 
KCNE peptides. Our results suggest that KCNE4, and an accessory 
peptide with no defined physiological role, may be involved in the 
repolarization phase of the cardiac action potential. This work is an 
excellent example of how chemical biology allows one to address 
questions not readily answered by traditional methodology. (Read 
Morin’s article on p 469 and Point of View on p 451.)
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My graduate research has focused on the exploitation and modifica-
tion of subtle features of traditional nonsteroidal anti-inflammatory 
drugs (NSAIDs) in an effort to probe their binding to cyclooxygenase 
(COX) and to explore their activities at other targets. It has been dem-
onstrated that a variety of NSAIDs show antitumor and antiprolifera-
tive activity against a variety of cancer cell lines as well as the ability 
to activate other molecular targets such as the peroxisome prolifera-
tor-activated receptors. The strategies involved have centered on 
making minimal modifications to the core structure of the NSAID to 
eliminate their COX activity while retaining activities at other targets. 
Once a suitable lead compound was developed, a structure-activity 
relationship was performed in an effort to maximize potency. Finally, 
I have developed a variety of strategies involving further modification 
of the lead compound in an effort to identify the molecular target and 
pathway responsible for their antitumorigenic properties. (Read Felts’ 
article on p 479.)
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Since I joined Prof. Umezawa’s laboratory, my research has focused 
on developing new bioanalytical probes for visualizing intracellular 
signaling in response to small biomolecules. Molecular imaging with 
genetically engineered functional proteins is a main component of 
my research. Previously, coworkers and I presented a protein-splic-
ing technique for imaging nuclear trafficking of target proteins. Since 
then, we engineered a single-molecule-format bioluminescent probe, 
in which all the components required for signal sensing and visual-
ization are integrated. I anticipate that the future advances in mo-
lecular imaging will include simultaneous sensing of multiple signals 
and the optimization of reporter proteins through genetic modifica-
tion. (Read Kim’s article on p 484.)


