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Abstract: This article describes the use of two mass
spectrometric techniques, matrix-assisted laser de-
sorption/ionization (MALDI) and electrospray ion-
ization (ESI) mass spectrometry, toward a variety of
challenging problems in drug discovery and iden-
tification. Quantitative ESI was used to screen for
inhibitor activity of two different enzymatic glyco-
sylation reactions resulting in the identification of
the most effective inhibitors and the determination
of their IC;, (inhibitor concentration at 50% inhibi-
tion). Also described is a combinatorial extraction
method used with automated MALDI mass spec-
trometry to improve upon the clinical analysis of
the immunosuppressant drug cyclosporin A (CsA).
Optimization was performed by generating an ar-
ray of solvent systems which were screened (by
MALDI-MS) for the most efficient extraction of CsA
from whole blood. Ultimately a 70/30 hexane:CHCI,
mixture was identified as the most efficient binary
solvent system for such extractions. In addition it
was demonstrated that peptides and carbohy-
drates, covalently linked to a polymeric support
{through a photolabile linker), can be directly ana-
lyzed by MALDI in a single step which requires no
pretreatment of the sample to induce cleavage
from the support. The UV laser light in the MALDI
experiment was used to simultaneously promote
the analyte’s photolytic cleavage from the solid
support and its gas phase ionization for subse-
guent mass spectral analysis. Overall, the strength
of mass spectrometry lies in its versatility, making
it a powerful analytical technique with which to
characterize the diversity of compounds found in
combinatorial libraries. © 1998 John Wiley & Sons,
Inc. Biotechnol Bioeng (Comb Chem) 61:127-134, 1998.

Correspondence to: Gary Siuzdak

Contract grant sponsors: The Lucille P. Maskey Charitable Trust; Na-
tional Institutes of Health

Contract grant numbers: #1 SIO RR07273-01; 5 POI GM48870-05

© 1998 John Wiley & Sons, Inc.

Keywords: matrix-assisted laser desorption/ioniza-
tion; electrospray ionization mass spectrometry;
cyclosporin A

MASS SPECTROMETRY OVERVIEW

Mass spectrometry is playing an increasingly impor-
tant role in the molecular characterization of combi-
natorial libraries, natural products, and biopoly-
mers.'™ The development of matrix-assisted laser de-
sorption/ionization (MALDI) and electrospray
ionization (ESI) has significantly extended the appli-
cation of mass spectrometry toward a wide variety of
challenging problems, including drug discovery, the
identification of effective ligand-receptor binding,
new catalysts, and enzyme inhibitors. Crucial to dis-
tinguishing the most active component or obtaining
structure-activity relationships of compounds in a li-
brary is an efficient qualitative and quantitative assay.
Toward this end, ESI and MALDI have been useful
for the qualitative,”’ and more recently, the quantita-
tive screening of combinatorial libraries.® In addition,
mass spectrometry does not involve chromophores or
radiolabeling and thus provides a viable alternative to
existing analytical techniques, which typically require
extensive sample preparation and optimization time,
the disposal of biohazardous waste, and 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 drop-
lets whose subsequent vaporization (or desolvation)
results in the production of gaseous ions. The fact that
ions are formed from solution has established the tech-
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