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mixtures: sensitivity in the low femtomole range. Electrospray ionization (ESI) is increasingly used
for high-resolution mass spectrometry (HRMS) of biological macromolecules, and its application to
small molecules is now emerging. In this paper, we report that the ESI-HRMS technique is more
sensitive than MS/MS, as it is possible to detect structures with as little as 0.5-10 amol, mainly
because of the high-resolution capabilities. This is confirmed by the detection of a specific site of an
average peptide digested from a polyribosome complex, and by the characterization of a few natural
products, using label-free ESI-HRMS. Specific details on how to characterize and discriminate a
small molecule mixture using an electrospray source, in the presence of an ionization suppressing
species, are herein reported and discussed.Our long-term goal is to understand the molecular
mechanisms that regulate the conformation, stability and subcellular localization of proteins. Our
current focus is on the small G-protein, ADP-ribosylation factor (Arf), and the mechanisms that
regulate the intrinsic conformational changes that lead to GTP binding and hydrolysis. We have
made progress toward solving the crystal structure of the cysteine-free, ADP-ribosylated form of Arf
from bovine brain, using a combination of the MAD (Multiple Wavelength Anomalous Dispersion)
method and molecular replacement. Furthermore, we have used mutagenesis, molecular modeling,
and biochemical analysis of Arf and its functional mutants to provide the first mechanistic model for
GTP activation of Arf. We have discovered novel
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