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I am interested in developing new tools to improve our
ability to engineer microbes for the production of fine
chemicals. A dearth of information at almost every
level (sequence, protein, regulation) currently inhibits
us from reconstructing metabolic pathways for many
natural compounds. In this article, we describe a novel
method to produce the anti-malarial compound arte-
misinin. We combine in silico protein design, meta-
bolic engineering, and synthetic chemistry to achieve
high-level production of a key intermediate along this
route. A takeaway point for me from this work is the
need for better screening methods that enable meta-
bolic engineers to create broader changes to a system
and decipher the impact each has on the final mea-
sured output. (Read Dietrich’s article, DOI
10.1021/cb900006h.)
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The focus of my graduate work was on better under-
standing physical mechanisms underlying how en-
zymes are able to efficiently and specifically catalyze
chemical reactions. Most of my work focused on hydro-
gen bonding in enzyme active sites. Recently, it has
been suggested that halogen bonds can substitute for
and complement hydrogen bonds in supramolecular
chemistry and, potentially, drug design. We set out to
determine whether halogen bonds could substitute for
hydrogen bonds in a very sensitive position, the oxyan-
ion hole of an enzyme. We used peptides containing
unnatural amino acids, which were attached to an ex-
pressed protein fragment using native chemical liga-
tion to create semisynthetic enzyme containing poten-
tial halogen bond donors. Although wild-type protein
synthesized in this manner was fully active, none of
the halogen-containing mutants were rescued, suggest-
ing that halogen bonds cannot substitute for hydrogen
bonds in this active site. (Read Kraut’s article, DOI
10.1021/cb900016q.)
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My research is focused on the subjection of biologi-
cally relevant RNA systems to high-throughput screen-
ing via chemical microarrays. Libraries, which are con-
structed to encompass a diverse yet RNA-focused
portion of chemical space, were synthesized and spot-
ted onto microarrays. These arrays were subsequently
hybridized with radiolabeled RNA. Binding of RNA to
these spots has been shown to correlate with the affin-
ities of the compounds to RNA. Using statistical analy-
sis, this data can be used to construct new and more
potent molecules. These experiments are supported by
PAGE analysis to determine the efficacy of the ligand in
inhibiting normal Group I intron RNA function in Can-
dida albicans. (Read Labuda’s article, DOI
10.1021/cb800313m.)
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My research interests have been focused on under-
standing the post-translational modification of pro-
teins using a variety of tools, including synthetic chem-
istry, protein biochemistry, molecular biology, and
enzyme engineering. Specifically, I am interested in
the enzymes that participate in the modification of
other proteins and how someone unskilled in chemical
synthesis might use these enzymes as tools for the syn-
thesis of complex biomolecules useful for biological
studies or for therapeutics. In this paper, we discuss
the development of ubiquitin-based electrophiles to
identify enzymes involved in the process of ubiquitin
conjugation to target proteins. We anticipate these
chemical tools will facilitate the identification and
mechanistic understanding of further members of this
enzyme class. Currently, I am developing a general
method for the ex vivo screening of enzyme libraries
with the aim of creating useful catalysts for glycosyla-
tion via directed evolution. (Read Love’s article, DOI
10.1021/cb9000348.)
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I am interested in the study of protein–protein interac-
tions of molecular chaperones, mainly focusing on the
heat shock protein 90 (Hsp90). Hsp90 is an essential
molecular chaperone in eukaryotic cells, known to cata-
lyze the final activation step of many key signaling/
regulatory proteins, and is a promising cancer drug tar-
get. Selective Hsp90 inhibitors, including the natural
antibiotic radicicol (produced by the fungus Humicola
fuscoatra), occupy the ATP binding site on Hsp90 so as
to block the essential ATP-binding step of the chaper-
one cycle. We analyzed the H. fuscoatra Hsp90 and
identified a conservative amino acid substitution in the
ATP-binding pocket that, when introduced into the
Hsp90 of yeast, selectively compromises radicicol bind-
ing and generates in vivo radicicol resistance. This is
the first demonstration of Hsp90 inhibitor resistance
being generated by subtle alteration to the structure of
Hsp90 itself. (Read Millson’s article, DOI 10.1021/
cb9000316 and Point of View, DOI 10.1021/
cb9000712.)
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Ubiquitin (Ub) conjugation to target proteins regulates
many cellular processes, including protein stability, pro-
gression through the cell cycle, DNA repair, transcrip-
tion, signal transduction, and protein trafficking. The co-
valent modification of substrates with ubiquitin is
balanced by the action of enzymes responsible for
ubiquitin deconjugation. The focus of my Ph.D. work
has been to use molecular biology, biochemical, and
structural approaches to further understand the mecha-
nism by which these enzymes function. Here we dis-
cuss the development of chemical tools for identifica-
tion and mechanistic study of Ub conjugation
machinery. My current work focuses on biochemical
and structural studies of one particular ligase we identi-
fied, ARF-BP1, to identify structural elements critical to
maintaining its catalytic activity. (Read Pandya’s arti-
cle, DOI 10.1021/cb9000348.)
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