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I have always been fascinated by the chemistry of life.
Obtaining a bachelor’s degree in biochemistry pro-
vided me with an understanding of complex biological
processes. Pursuing a Ph.D. in organic chemistry and
chemical biology in the Blackwell lab allowed me to
rapidly synthesize, screen, and evaluate biologically rel-
evant molecules. Here, we report the synthesis and
screening of natural and non-natural diketopiperazines
(DKPs) in quorum sensing (QS) reporter assays. DKPs
have attracted considerable attention because they
have been reported to both activate and inhibit QS be-
haviors in certain Gram-negative bacteria at high con-
centrations. Interestingly, in our hands, the DKPs previ-
ously reported to modulate QS reporter strains were all
inactive. This work is important and timely, as it serves
to refine the lexicon of QS modulators. | have contin-
ued my scientific training in the area of bacterial viru-
lence factor synthesis and regulation. My current post-
doctoral research is focused on understanding the
consequences of blocking wall teichoic acid biosynthe-
sis in Staphylococcus aureus. (Read Campbell’s article,
DOI: 10.1021/cb900165y)

As the leading cause of liver cancer and transplanta-
tion in the United States, there is a critical need to un-
derstand the fundamental macromolecular interac-
tions of the hepatitis C virus’ (HCV) life cycle. One
promising approach to studying these interactions is
the combination of engineered model membrane plat-
forms together with nanoscale sensor technologies. By
applying bottom-up and top-down approaches to the
design of these biomimetic sensing platforms, my grad-
uate and postdoctoral research in the Frank and

Glenn groups has investigated the necessary
membrane—protein and protein—protein interactions of
certain HCV nonstructural proteins in order to develop
new classes of antiviral therapeutics. This article high-
lights one part of this research, namely, the identifica-
tion and characterization of an amphipathic, a-helical
peptide derived from the HCV NS5A protein that has po-
tent virus particle lysing activity. Using a biomimetic
sensing platform, we examined how virus particle size
is related to the peptide’s virus particle lysing activity,
thereby allowing us to understand how this activity can
be translated into a clinically effective antiviral therapy.
(Read Cho’s article, DOI: 10.1021/cb900149b)
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My research at VIB and the Compound Screening Facil-
ity (CSF) is focused on using chemical genetics to iden-
tify novel key players in plant developmental pro-
cesses. More specifically, | am using high throughput
marker-based small molecule screenings in combina-
tion with a lateral root inducible system to study lateral
root development in Arabidopsis thaliana, in which the
plant hormone auxin plays a major role. Our review
summarizes how research into plant development in
general and auxin research in particular has been
closely linked with using small molecules for decades
and how novel technologies will allow to tighten this in-
teraction even further. (Read De Rybel’s article,

DOI: 10.1021/cb9001624)

My research interests are focused on the structure and
function of ion channels, particularly on voltage-gated
potassium channels and the voltage-dependent anion
channel (VDAC) from mitochondria. Experimental analy-
sis of these proteins has relied extensively on site-
directed mutagenesis. However, this approach permits
only natural amino acid substitutions. For better under-
standing of the molecular interactions and the architec-
ture of ion channels, we need more precise tools to
manipulate protein structure. One such approach is
through unnatural amino acid mutagenesis by means
of chemical semisynthesis. In this paper, we describe

a new modular strategy for the semisynthesis of the po-
tassium ion channel, KcsA. | believe that in the future
the chemical semisynthesis approach will find applica-
tion in the analysis of more complex ion channels.
(Read Komarov’s article, DOI: 10.1021/cb900210r)
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