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The mitogen-activated protein (MAP) kinases (MAPKs) are a family of 
enzymes that play an integral part in signal transduction cascades in-
side the cell. Because of the important cellular functions controlled by 
MAPKs, these pathways are being extensively studied to define their 
role in human disease and are of particular interest for drug discovery 
research. Because the catalytic activities of these enzymes are the 
clearest measure of signaling information flow, there is tremendous 
interest in quantifying the dynamics of each specific kinase individu-
ally in cellular media. The focus of my graduate work is developing 
efficient and specific peptide substrates for the MAPK extracellular 
regulated kinase (ERK). By appending short docking sequences taken 
from known substrates of ERK to a consensus phosphorylation motif, 
I obtained a high-efficiency substrate. Simple, modular peptide sub-
strates that can be easily tailored to possess high phosphorylation 
efficiencies will enhance our understanding of the regulation of MAPK 
ERK and provide a tool for the development of new kinase assays. 
(Read Fernandes’s article on p 665.)
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Antigen-mediated cross-linking of IgE-FcεRI receptors at the surface 
of mast cells stimulate the release of inflammatory mediators from 
their secretory granules, which leads to inflammation and allergy. 
Although the molecular components of this signaling pathway have 
been extensively studied, the spatial parameters that regulate these 
processes have been relatively unknown. My present research has 
been focused on addressing this question. Whereas multivalent, ir-
regularly shaped natural antigens provide robust response, they do 
not provide spatial information. Using chemically modified, structur-
ally well-defined antigens that generate significant structural and 
functional information, we have tried to address this question of 
spatial regulation of receptors in mast cells. My research interest lies 
primarily in signal transduction in cells and in the use of synthesized 
molecules that can act as mechanistic tools to investigate specific 
questions in cellular signaling pathways. (Read Sil’s article on p 674 
and Point of View on p 652.)
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The focus of my postdoctoral work was on solution-phase and auto-
mated solid-phase synthesis of various oligosaccharides. I undertook 
the first synthesis of an anthrax spore surface tetrasaccharide, which 
has been used as a vaccine candidate and for spore detection. But 
the work in Prof. Seeberger’s lab also involved looking into carbo-
hydrate diversity as well as into their synthesis from a more general 
point of view. We raised various questions, such as: What are the 
most frequent structural combinations within mammalian oligosac-
charides? What does nature realize out of the billions of possibilities? 
The answers will have enormous impact on carbohydrate synthesis. 
In many cases some kind of modular approach for the synthesis of 
carbohydrates can be envisioned as it is well-known for the synthesis 
of peptides and oligonucleotides. Recently, I started my independent 
career focusing on the specific manipulation of carbohydrates. (Read 
Werz’s article on p 685.)


