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The proper formation of disulfide bonds is often essen-
tial for protein function. Reagents that enhance this pro-
cess have high potential as therapeutics or additives
for protein production. My graduate work focused on
the effect of small-molecule diselenides on oxidative
protein folding. We found that diselenides, in sharp
contrast to disulfides, catalyze oxidative protein fold-
ing in the test tube. In this paper, we show that the ac-
tivity of diselenides extends to living systems. We
could fully replace E. coli’s primary oxidase, DsbA, by
adding small amounts of diselenides to the growth me-
dium. The ability of a simple synthetic compound to
functionally replace a natural enzyme demonstrates
the potential power of small molecules as tools for ma-
nipulating biological systems. (Read Beld’s atticle,

DOI: 10.1021/ch9002688)

Using a fluorescence cell-based assay, we found scep-
trin to be a new agent able to block cell migration. | am
very interested in exploiting state-of-the-art automated
microscopy to set up functional cell-based assays that
could lead to the discovery of new molecules with use-
ful biological activities. Although no one doubts the
beauty of cell-based assays, the current pressure of
the scientific system to determine the molecular target
of any compound before moving studies toward clini-
cal research does not encourage studies of this type.
My vision is that if aspirin or penicillin (just two exam-
ples) safely helped millions of people before the molec-
ular targets of their action were known, perhaps the
“know-the-target” requirement should be relaxed.
(Read Cipres’ article, DOI: 10.1021/cb900240k)

There are multiple aspects to my graduate research: to-
tal synthesis (ciliatamides A—C, carpanone, epi-
lucentamycin), synthetic methodology (microwave-
assisted protocols for the expedited synthesis of
pyrazolo[1,5-a]pyrimidines, 3,3-phenolic couplings of
styrenyl phenols), and medicinal chemistry (selective
VEGF and BMP inhibitors, selective muscurinic allos-
teric modulators). | also engage in probe development
of PPI disruptors through the Molecular Libraries Probe
Production Centers Network (MLPCN) initiated and sup-
ported by the NIH Molecular Libraries Roadmap. My
training has given me an interest in laboratory technol-
ogy through hands-on use of state-of-the-art micro-
wave synthesis technology, a mass-directed HPLC puri-
fication platform, automated normal and reverse
phase chromatography, analytical and preparative
chiral HPLC, and polymer-supported reagents. My expo-
sure to problem solving in total synthesis, synthetic
methodology, and medicinal chemistry has greatly in-
creased my desire to continue using chemistry to
tackle problems in medicinal chemistry and chemical
biology. (Read Daniel’s article, DOI:
10.1021/cb9002865)
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My Master’s research involved using biopolymers to
create interfaces between devices and biological mat-
ter. The interfacing biopolymers facilitate spatially se-
lective attachment of biological matter such as pro-
teins and DNA within the device and offers methods
for the creation of biosensors. My Ph.D. research was
centered on the creation of biological nanofactories,
which are nanosized factories that are capable of tar-
geting cells, synthesizing useful molecules at their sur-
face and altering their response. Our “nanofactories”
were demonstrated to alter the native quorum sensing
response of targeted bacteria, a mechanism of signal
processing responsible for diverse and often undesir-
able bacterial phenotypes. The technique facilitates
the creation of the next generation of antimicrobials
based on inhibition of quorum sensing. (Read Fer-
nandes’ article, DOI: 10.1021/cb9002738)

My current research is focused on using zebrafish as a
tool to identify small molecular compounds which can
modulate the key signaling pathways such as BMP,
Whnt/B-catenin, Notch and Hedgehog, NF-«3, VEGF,
etc. As these pathways are implicated in stem cell dif-
ferentiation and variety of diseases like cancers, the
identified small molecules, which selectively target
these key pathways, have potential to direct stem cell
differentiation and serve as drug leads for future thera-
peutics. (Read Hao’s article, DOI:
10.1021/cb9002865)

My current research in the Bogyo lab focuses on the
development of activity-based probes (ABPs) for nonin-
vasive imaging of cysteine proteases in mouse models
of cancer. The greatest advantage of using ABPs in vivo
is that they covalently modify active proteases,and
thus allow for ex vivo biochemical profiling and corre-
late these data with in vivo images. Furthermore, we
can track the distribution of the probe and monitor ther-
apeutic outcomes after drug treatments in vivo. In this
paper, we demonstrate that legumain (asparaginyl
endopeptidase)-specific ABPs selectively label and vi-
sualize active legumain in tumor-bearing mice. In addi-
tion to this work, | am currently developing synthetic li-
braries of legumain inhibitors and evaluating in vivo
efficacy of these inhibitors in various disease models.
(Read Lee’s article, DOI: 10.1021/cb900232a)
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My academic career focused on the development of li-
braries of small molecule therapeutics targeting a vari-
ety of problems ranging from cancer to lead poisoning
to anthrax infection to parasitic diseases such as leish-
maniasis. My current position applies a biotech ap-
proach to develop novel small molecule libraries for
breakthrough beauty products. This paper highlights
powerful insights that can be gained from using a plat-
form such as zebrafish to assess compound potency
and bioactivity in parallel with in vitro assays. Here in-
hibitors selective for BMP demonstrated that angiogen-
esis is independent of BMP signaling in zebrafish.
(Read Lewis’ article, DOI: 10.1021/cb9002865)

My graduate work has focused on the development of
methods to inhibit cross-species bacterial communica-
tion, also known as quorum sensing, which leads to
various phenotypes in bacteria including increased vir-
ulence. As a greater number of bacteria become resis-
tant to antibiotics, disruption of their communication
networks is being pursued as an alternative antimicro-
bial therapy. In this paper we degrade the signaling
molecule that mediates quorum sensing by using the
in vivo native signal processing machinery of the bacte-
rium itself ex vivo. Unlike antibiotics our method is not
bacteriostatic or bacteriocidal and poses less evolution-
ary pressure on the bacterium to develop resistance.
Our nature inspired enzymatic approach of degrading
the QS signal opens new avenues for controlling bacte-
rial pathogenicity. (Read Roy’s article, DOI:
10.1021/cb9002738)

My research interests are primarly focused on the ni-
trogen metabolism in bacteria and plants. My current
work at ETH Zurich is focused on the characterization
of unidentified genes of the nitrogen fixing bacteria Bra-
dyrhizobium japonicum, a soybean symbiontic microor-
ganism. My passion for this field arose during my M.S.
studies carried out in Parma, here reported. We have
been able to identify in both E. coli and A. thaliana the
key enzymes and compounds of an important cata-
bolic step, conserved in some bacteria and in all
plants, which allows recovery of ammonia from ure-
ides, purine degradation derivatives. Ureides act as ni-
trogen carriers from the root nodules to the higher part
of tropical legumes, and their degradation is therefore
fundamental for the nitrogen availability. (Read Serven-
ti’s article, DOI: 10.1021/cb900248n)
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My research interests focus on elucidating
structure—function relationships in proteins and on us-
ing our understanding of how proteins work to develop
novel variants or small-molecule mimics with useful
properties. In this paper, knowledge of the require-
ments for catalysis of oxidative protein folding by the
enzyme DsbA inspired the development of diselenide
reagents that can functionally replace this enzyme in
vivo. The high activities of these compounds, both in
living cells and in the test tube, present exciting oppor-
tunities as potential tools for manipulating cellular re-
dox phenomena and for improving biotechnological
protein production. My laboratory in Utah continues to
engineer molecules, both large and small, as a means
to explore biochemical processes including protein
folding, self-assembly, and enzyme catalysis. (Read
Woycechowsky’s article, DOI: 10.1021/cb9002688)
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