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My research aims to study the function of C-terminal of
tubulin during polymerization. I have been currently
working to develop tools suitable for studying the con-
formation of the C-termini of tubulin during tubulin
polymerization in vitro and in live cells. Although it is
well-known that the C-termini play an important role
during tubulin polymerization and in regulating the
drug binding ability of tubulin, how the C-terminal re-
gions are involved in these processes is not known be-
cause of the lack of structural information about the
C-terminal tail. As demonstrated in this article I have uti-
lized bioorthogonal labeling techniques to label the
C-terminus of �-tubulin in a site-specific manner. In
this article we have revealed that the in vitro site-
specific labeling of tubulin can be employed to label
the live cells. My colleagues are currently working on
improving upon the resolution of the labeling tech-
nique to observe well-defined microtubules in live
cells. (Read Banerjee’s article, DOI:
10.1021/cb100060v)
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My research focuses on using a chemical approach,
especially organic synthesis, to tackle human dis-
eases. My interest in organic synthesis began during
my undergraduate research in Prof. Ken-Tsung Wong’s
lab in NTU. After I came to Harvard in 2007, I joined
Prof. Stuart Schreiber’s lab to develop high-throughput
cellular assays to study the biology of pancreatic beta
cells. In particular, I am interested in discovering small
molecules that could prevent beta-cell apoptosis in-
duced by inflammatory cytokines in type 1 diabetic
models. I had finished a large-scale chemical screen in
discovering suppressors of beta-cell apoptosis in-
duced by cytokines. I synthesize analogues of “hits”
found in the screen in order to obtain better cellular po-
tencies. (Read Chou’s article, DOI:
10.1021/cb100129d)
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I am interested in protein surfaces and in manipulating
protein surfaces for addressing biotechnology applica-
tions. Resurfacing proteins for cell penetration and mac-
romolecule delivery is one such application. Here we
show that green fluorescent protein (GFP), mutated at
solvent-exposed residues to yield a �36 GFP, is able
to deliver three different cargo proteins into a variety of
mammalian cell lines. We show that �36 GFP outper-
forms some of the most popular cell-penetrating pep-
tides in terms of both internalization and functional de-
livery. We hope this work may enable researchers to
harness the increased potency and efficiency of �36
GFP-mediated protein delivery for their own research
aims. I’m anxious to pursue further macromolecule de-
livery applications in vitro and in vivo and to investi-
gate how protein surfaces may be utilized for similar
functions in nature. (Read Cronican’s article, DOI:
10.1021/cb1001153)
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Since my diploma thesis I have been working in the
field of RNA folding and dynamics. As technique of
choice I utilize NMR spectroscopy, with an emphasis on
laser-triggered real-time experiments. This approach is
great fun since it couples NMR spectroscopy, photo-
labile compounds, and laser spectroscopy such that
folding can be initiated at ultimate speed and under fold-
ing conditions. I am very much fascinated by the fact
that RNA sequences can adopt several functional confor-
mations in contrast to other biomolecules and that one
functional fold can be maintained by several different se-
quences. In the current study we analyzed the effect of
small biological active molecules on the folding transi-
tion of a bistable RNA molecule. By means of a statisti-
cal analysis of the distribution of elementary kinetic
rates we could decipher a model of a compact transition
state. The folding landscape of RNAs is fundamentally
different to the landscape of proteins. Different ground-
states of nearly equal stability are separated by enor-
mous energy barriers that clearly correlate with the num-
ber of base pairs present. Cosolvents such as ions help
to lower these barriers to allow RNA refolding. Later, RNA
chaperone may have evolved that accelerate RNA fold-
ing transitions. (Read Fuertig’s article, DOI:
10.1021/cb100025a)
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My graduate work focused on applying mass spec-
trometry based metabolomics to holistically under-
stand drug action. We developed a method to detect
the full spectrum of intracellular folates using liquid
chromatography-tandem mass spectrometry (LC-MS/
MS). Using this technology, I discovered that the antifo-
late drug trimethoprim leads to blockade not only of
the target enzyme DHFR but also of another critical en-
zyme in folate metabolism; this work was featured on
the cover of Nature Chemical Biology. In my current pa-
per, I examine the overall effects of trimethoprim on E.
coli metabolism and the downstream consequences.
After completing my Ph.D., I will pursue postdoctoral
work in cancer metabolism with Prof. Matthew G.
Vander Heiden in the Koch Institute for Integrative Can-
cer Research at Massachusetts Institute of Technology.
(Read Kwon’s article, DOI: 10.1021/cb100096f)
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My scientific interests are roughly at the intersection of
protein engineering, systems engineering, and func-
tional genomics as applied to problems of gene and
molecular therapy. Currently, my research is focused
on the use of protein engineering and evolution tech-
niques to overcome barriers to macromolecular deliv-
ery in mammalian cells. On paper, the ability to deliver
arbitrary proteins of interest into cells is a powerful re-
search and therapeutic tool. In practice, however,
though a variety of protein delivery techniques exist,
none enjoy widespread use due in large part to low po-
tency. Our research demonstrates the use of engi-
neered “supercharged” proteins to achieve much more
efficient delivery. We think that the greater potency of
such proteins could lead to wider use of protein deliv-
ery as a biological tool. (Read Thompson’s article, DOI:
10.1021/cb1001153)
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