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As sexual exposure is the major route of transmission
of HIV worldwide, my research is focused on identify-
ing effective and safe microbicides to prevent HIV infec-
tion and other sexually transmitted infections. DC-
SIGN, because of its important role in facilitating HIV
dissemination from initial target cells, is a promising
target for microbicide development. In this study | set
up an HIV in vitro infection assay using a cell line ex-
pressing DC-SIGN. | employed this assay to test the abil-
ity of synthetic glycomimetic compounds, endowed
with high binding affinities to DC-SIGN, to block HIV in-
fection DC-SIGN mediated. As a consequence of the re-
sults obtained (reported in this paper), | plan to better
evaluate efficacy against HIV infection and safety of
synthetic DC-SIGN inhibitors in a human cervicovaginal
explants model. (Read Berzi’s article, DOI:
10.1021/cb900216€)

My research in the Georgiou laboratory is focused on
developing human enzymes that catalyze therapeuti-
cally important reactions. Specifically, | worked on hu-
man arginase | and used a variety of engineering and
biochemical techniques to optimize its kinetics under
physiological conditions and enhance its in vivo stabil-
ity. This engineered arginase now has the potential to
become a potent chemotherapeutic agent against
L-arginine auxotrophic cancers such as melanomas
and hepatocellular carcinomas. Currently, | am working
on engineering additional human asparaginases and
arginases with therapeutic potential. | find the possibil-
ities in the area of protein engineering and novel drug
development exciting, and | hope to continue my grad-
uate studies in this field. (Read Chantranupong’s arti-
cles, DOI: 10.1021/cb900267j)

During my Ph.D. study | have developed and applied
activity-based probes (ABPs) in bacterial systems to
track down new proteases and potential drug targets.
In this paper we synthesized chemical probes that can
disrupt surface layer (“S-layer”) formation in the
antibiotic-resistant pathogen C. difficile by inhibiting a
protease involved in S-layer formation. We have found
that these compounds are powerful chemical tools for
both protease identification and exploring the process
of S-layer formation, something not easily achieved by
genetic means. We show that the protease can be la-
beled by synthetic inhibitors carrying an affinity tag or
bioorthogonal tag, and we used this approach to iso-
late and identify the protease involved in the cleavage
process. (Read Dang’s article, DOI:
10.1021/cb9002859)
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| am very interested in deciphering how microorgan-
isms can cause disease. | think it is fascinating how or-
ganisms such as bacteria, which consist of only a sin-
gle cell, have developed such sophisticated
mechanisms to infect their hosts. At the Centre for Mo-
lecular Microbiology and Infection | am studying one of
the steps that lead to the production of the S-layer,
which plays an important role in adherence to human
intestinal cells, on the surface of C. difficile. We microbi-
ologists are working along with chemists on the identi-
fication of C. difficile enzymes that are relevant to
pathogenicity. (Read de la Riva’s article, DOI:
10.1021/cb9002859)

As a Ph.D. candidate, my research interest was how
eukaryotic cells transport nuclear proteins to the nu-
cleus. Throughout my graduate study | felt the need for
visualizing molecular interactions in living cells and
hence decided to join Prof. Nagai’s group as a postdoc-
toral fellow to develop methodologies for imaging mo-
lecular events in live cells. FRET-based GFP probes
have become indispensible tools to noninvasively visu-
alize various cellular events. However, the art of build-
ing high-performance FRET-based probe is largely by
trial and error. We have realized that GFP with a mono-
meric mutation reduces FRET efficiency and have car-
ried out systematic analysis of how mutations at the
dimerization interface affect the performance of FRET-
based probes. Our conclusions are that orienting the
donor and acceptor GFP variants in such way that they
interact by the dimerization interface is important and
that the interface should not be mutated to enhance or
reduce the natural dimerization. | hope the findings
may assist the development of high-performance FRET-
based GFP probes in your laboratory. (Read Kotera’s ar-
ticle, DOI: 10.1021/cb9002632)

During my Ph.D. study at the University of Milano my
research had been focused on the synthesis of glycomi-
metic structures of oligomannosides both in monova-
lent and polyvalent presentation. In particular we
aimed to build up good ligands of the dendritic cell re-
ceptor DC-SIGN. | enjoyed the synthesis itself, but |
was even more attracted by the biological activities of
the products and by their potential pharmaceutical ap-
plications. Another interesting aspect of this project
was the collaboration established with groups from
other countries; in fact, some of them are now not just
colleagues but good friends. (Read Sattin’s article,
DOI: 10.1021/ch900216€)

VOL.5 NO.3 ¢ ACS CHEMICAL BIOLOGY 259




Image courtesy of Macarena Sanchez-Navarro.

Wik

Image courtesy of Hannah Day.

Image courtesy of Eric Chabrol.

260

ACS CHEMICAL BIOLOGY

Macarena Sanchez-Navarro

Current position: Universidad Complutense of Madrid, De-
partament of Organic Chemistry, Postdoctoral Fellow with
Prof. Nazario Martin

Education: University of Granada, B.S. in chemistry, 2005;
University of Seville, Ph.D. in chemistry with Dr. Javier Rojo,
2009

Nonscientific interests: Traveling, reading, cooking, socializ-
ing with friends, music, movies

Everett Stone

Current position: University of Texas at Austin, Chemical
Engineering Department, Postdoctoral Fellow/Research
Associate with Dr. George Georgiou

Education: Drury University, B.A. in chemistry and biology,
2002; University of Texas at Austin, Ph.D. in cell and molec-
ular biology with Dr. Walter Fast, 2006

Nonscientific interests: Blacksmithing, books, gastronomy,
great conversations

Michael Thépaut

Current position: Research engineer, Membrane & Immu-
nity Team, Institut de Biologie Structurale, Grenoble, France
(2010

Education: Ph.D. in chemistry/biology interface with A. Pa-
dilla and C. Dumas at Montpellier University of Science &
Technology, France, 2004; Postdoctoral position on struc-
ture and function of two C-type lectins with Prof. F. Fieschi
in Membrane & Immunity Team, Institut de Biologie Struc-
turale, Grenoble, France, 2005/2009

Nonscientific interests: Hiking, snow-board, animal photo
in mountain, motorcycling

VOL.5 NO.3

My research interests have been focused on the study
of glycodendrimers as valuable systems to study
carbohydrate—protein interactions. In particular, | have
been working in the design of glycodendrimer struc-
tures to study the interaction with DC-SIGN (dendritic
cell-specific ICAM-3 grabbing nonintegrin), a C-type lec-
tin able to recognize highly glycosylated proteins, espe-
cially those presenting high mannose structures such
as the viral envelop glycoproteins gp120 (HIV), GP1
(Ebola) or glycoprotein E (Dengue). For this, | have de-
veloped a versatile synthetic route to prepare small tet-
ravalent carbohydrate dendrons conveniently function-
alized from 2,2'-bis(hydroxymethyl)propanoic acid.
This scaffold allows multivalent interactions with the re-
ceptor without interference from the dendrimer skele-
ton. (Read Sanchez’s article: DOI:
10.1021/cb900216¢)

My research employs classic enzymology and modern
protein engineering techniques to create novel cancer
therapeutics using human enzymes as a scaffold. For
example, there are numerous cancers that auxotrophic
for certain amino acids, thus depleting this amino acid
results in selective tumor killing, while normal cells sur-
vive. The use of an enzyme to accomplish selective
amino acid depletion results in a “catalytic” drug, re-
quiring far less dosing than a therapeutic that works
stoichiometrically. A human enzyme is used as a drug
scaffold in order to avoid life-threatening immune re-
sponses that can arise with enzymes derived from xe-
nobiotic sources. | am currently engineering human en-
zymes that have improved or novel activity for
degrading L-arginine, L-asparagine, and L-Methionine,
applicable to cancers such as hepatocellular carci-
noma, acute lymphoblastic leukemia, and neuroblas-
toma. (Read Stone’s article, DOI: 10.1021/cb900267))

At the IBS, | am a member of the Membrane & Immu-
nity Team, which focuses on host-pathogen interac-
tions (NADPH oxidase complex, HIV coreceptors and
lectine receptors). | am particularly implicated in struc-
tural and biochemical characterization of these lectin
receptors and their interaction with glycomimetic li-
gands. | am involved in a dynamic European network
including chemists, biologists, and biochemists that
develops these glycomimetic ligands. My contribution
in this project is production of the protein targets, SPR
analysis of biomolecular interactions between the re-
ceptors and designed ligands, and structure resolution
of complexes. In addition, part of my work consists in
the development and operation of a platform dedi-
cated to membrane protein purification. (Read Thép-
aut’s article, DOI: 10.1021/cb900216€)
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