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Protein transmembrane domains are emerging as targets for clinical thera-
peutics and diagnostic tools. Chemical biologists have studied transmem-
brane domains in a variety of biological systems, and the fruits of their
labors are beginning to surface in the form of rational and high-through-
put design methods. Peptides which recognize protein transmembrane
domains have allowed scientists to deliberately disassemble and study
oligomeric receptors such as T-cell and growth factor receptors. Novel tech-
nologies that lead to specific transmembrane peptide probes have been
reviewed in this article. (Read Slivka’s article on p 402.)

CLC chloride-transport proteins play many critical physiological roles, yet
our understanding of these proteins has been limited by a lack of high-
affinity inhibitors. This work describes the discovery of novel inhibitors
derived from DIDS, a common low-affinity inhibitor of many anion-trans-
port proteins. We found that the hydrolysis of DIDS results in polythiourea
products that inhibit three different CLC proteins more effectively than
DIDS itself. These new inhibitors are the most potent CLC inhibitors yet
known and will serve as probes for dissecting the molecular mechanisms
of chloride transport and as lead compounds for treating disease. (Read
Matulefs article on p 419 and Point of View on p 399.)

Resistance to existing antibiotics and a dearth of novel antibiotics has
become a serious threat to public health. My research interest has been
focused on understanding a potential antibiotic target, the peptidoglycan
glycosyltransferases (PGTs) involved in bacterial cell wall biosynthesis,
using biochemical and structural approaches. | am also studying the
inhibition of the PGTs by a natural product moenomycin A. A co-complex
structure of an analog of moenomycin A bound to a PGT reveals that a
network of polar contacts anchoring the inhibitor in the active site of the
enzyme involves residues that are conserved among PGTs. | also show
that an analog that has potential to satisfy these contacts is biologically
active. Thus, the work provides structural insight into moenomycin inhibi-
tion and may direct the design of novel antibiotics targeted at PGTs. (Read
Yuan’s article on p 429.)
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For my Ph.D. work, | achieved formal total synthesis of Taxol, a highly
complex anticancer drug, by utilizing an automated synthesizer in the
Takahashi lab. | was beginning to be interested in how bioactive small
molecules interact with target proteins. After moving to the Kahne lab,

| became involved in the moenomycin project. Moenomycin is a highly
potent natural product antibiotic. In this work, | prepared chemically modi-
fied moenomycin analogs to examine protein—ligand contacts in detail.
We hope our study will facilitate the design of new antibiotics that target
peptidoglycan glycosyltransferases. (Read Fuse’s article on p 429.)

Photonic crystal biosensors have recently been developed by incorporat-
ing photonic crystal structures into standardized microplates. The sensors
have shown high sensitivity in detection of protein—protein, DNA—protein,
protein—small molecule, and cellular interactions. Through the use of the
biosensors, we were able to detect interactions between apoptosis induc-
ing factor (AIF) and DNA and also detect the disruption of their interaction
by introducing a known inhibitor, aurintricarboxylic acid. In this paper,

we have developed a high-throughput screening method that was able

to quickly and efficiently search for potential inhibitors for DNA-AIF inter-
action, which will be applied to a library of 200,000 compounds. (Read
Chan’s article on p 437.)

My research is focused on identifying inhibitors of apoptosis inducing fac-
tor (AIF). AlF is a cytotoxic DNA-binding protein involved in caspase-depen-
dent and -independent modes of cell death. AIF has been shown to be a
relevant death effector in models of Parkinson’s disease and stroke/isch-
emia. In progressing toward inhibitors of AlF, | entered into a collaboration
with the lab of Prof. Brian T. Cunningham at Illinois, where we use photon-
ic crystal biosensors to detect AIF-DNA binding or a lack thereof. In the fu-
ture, we hope to apply this technology to the disruption of protein—protein
and protein—RNA interactions. (Read Heeres’s article on p 437.)
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