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Mass Spectrometry Overview

Mass spectrometry is playing an increasingly important role in the
molecular characterization of combinatorial libraries, natural prod-
ucts, and biopolymers."® The development of matrix-assisted laser
desorption/ionization (MALDI) and electrospray ionization (ESI) has
significantly extended its application toward a wide variety of chal-
lenging problems in drug discovery and toward the identification of
effective ligand-receptor binding, new catalysts, and enzyme inhibi-
tors. Crucial to distinguishing the most active component or obtain-
ing structure-activity relationships of compounds in a library is an
efficient qualitative and quantitative assay. Toward this end, ESI and
MALDI have been useful for the qualitative,*® and more recently,
the quantitative screening of combinatorial libraries. >0

In addition, mass spectrometry does not involve chromophores or
radiolabelling, and thus provides a viable alternative to existing ana-
lytical techniques which typically require extensive sample prepara-
tion and optimization time, the disposal of radioactive waste, or re-
quire a significant amount of sample.

The utility of ESI lies in its ability to generate ions directly from the
solution phase into the gas phase. The ions are created by applying a
strong electric field to a very fine spray of the solution containing the
analyte. The electric field creates highly charged droplets whose sub-
sequent vaporization (or desolvation) results in the production of gas-
eous ions. The fact that ions are formed from solution has established
the technique as a convenient mass detector for liquid chromatogra-
phy and for automated sample analysis,
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Figure 1. Quantitative determination of galactosyltransferase inhibition.
(top) The enzyme reaction was monitored using an automated
electrospray ionization mass spectrometry screening experiment.
(bottom) Each solution contains the enzyme, reactants, an inhibitor
(inset), and an internal standard. A) The total ion current is recorded on
each injection into the mass spectrometer. B) Product formation is
monitored with respect to the internal standard during each injection and
C) if an inhibitor is found to be effective, IC,, data can be generated using
the ESI-MS.

In addition, ESI-MS offers many advantages over other mass spec-
trometric methods including the ability to analyze low mass com-
pounds, excellent quantitation and reproducibility, high sensitivity,
simple sample preparation, amenability to automation, soft ioniza-
tion, and the absence of matrix 1113

In MALDI-MS, gas phase ions are generated by the laser vaporiza-  §
tion of a solid matrix/analyte mixture. The matrix (usually a small |
crystalline organic compound) is necessary to absorb the laser radia-
tion, in effect acting as a receptacle for energy deposition. This con-
centrated energy deposition results in the vaporization and ioniza-
tion of both matrix and analyte ions. A useful attribute of MALDI is
that it is especially well suited for the simultaneous analysis of multi-
component mixtures. In the following review of some of our previous
work, we have made use of the unique ionization qualities of both
techniques for automation and quantitative analysis in combinatorial
chemistry.
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