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My research focuses on protein–protein and protein–ligand interactions 
relevant to the viral life cycle and potential therapeutic approaches. For 
HIV-1, the RNase H activity is indispensable for virus replication and 
represents an important, as yet underexplored, drug target. In this ar-
ticle, we describe the vinylogous ureas as a novel class of potent RNase 
H inhibitors. We combine biochemical analyses with kinetic studies, 
natural and unnatural amino acid mutagenesis, and mass spectrometric 
protein footprinting. We show that these inhibitors act by a mode differ-
ent from that of previously reported antagonists and demonstrate that 
pockets outside the catalytic center can be exploited as drug binding 
sites. (Read Wendeler’s article on p 635.) 
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I am interested in understanding protein-protein interactions and their 
biological significance using multidisciplinary approaches. My post-
doctoral research focused on developing a new class of small molecule 
inhibitors of Hsp90 by disrupting its co-chaperone interactions. Hsp90 
has been validated as an anticancer drug target because of its essential 
role in maintaining the stability and function of many oncogenic pro-
teins. In our article, we report the identification and characterization of 
a structural class of small molecules, identified using high-throughput 
screening. These molecules bind specifically to the TPR2A domain of 
a key Hsp90 co-chaperone named Hsp Organizing Protein (HOP) in 
vitro and inhibit Hsp90 function in vivo. This study provides a proof-of-
principle case to inhibit Hsp90 function by targeting its co-chaperone 
interactions. (Read Yi’s article on p 645.) 
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I am interested in understanding the molecular aspects of biological 
processes, the use of chemical biology, and drug discovery for ne-
glected diseases. My current work is focused on the characterization of 
glycosylphosphatidylinositol (GPI) biosynthetic enzymes in the parasite 
Trypanosoma brucei and their exploitation as drug targets. My article 
describes the use of a series of synthetic pseudotetrasaccharides to 
examine molecular recognition by enzymes late in GPI biosynthesis 
and identifies the first inhibitor of the third α-mannosyltransferase, a 
genetically validated drug target. I am currently beginning to establish 
an independent research career characterizing trypanosome kinases 
and exploiting their potential as drug targets. (Read Urbaniak’s article 
on p 625 and Point of View on p 601.)
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The focus of my graduate research is to investigate the structural fea-
tures and the biosynthesis of unique Mycobacterium tuberculosis me-
tabolites implicated in the virulence of the pathogen. M. tuberculosis is 
one of a handful of prokaryotes known to produce and excrete sulfated 
metabolites, a class of molecules that play essential roles in eukaryotic 
cell–cell communication. One such metabolite has been shown to act 
as a negative regulator of virulence in the mouse infection model; how-
ever, for six years its chemical structure remained elusive. In our study, 
we employed specialized mass spectrometry to structurally characterize 
this compound and surprisingly found that this metabolite is a sulfated 
derivative of the most abundant quinol electron carrier in M. tuberculo-
sis. (Read Holsclaw’s article on p 619.) 
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