2 Current Trends and Recent Developments
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~ for screening mixtures of combinatorial li-
Revased phase braries. After incubation of areceptor witha
identification desalting/denaturation  library of compounds, the ligand-receptor
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prompted the development of alternative mass
Spectrometer screening tools. For example, im-

mobilizationd the receptor might changeitsaf-

finity characteristics causing false negative or

fdse postivehits. Thisis particularly problem-
aicfor receptorsthat aresol ution-phasein their
native state. Also, developing and then imple-

menting an immobilization scheme is often a
dow, tedious, and even expensive process, and
thisprocessisunique for each new receptor. Fi-
ndly, fal se positivehitsare often obtained when
screening largemolecularly diverselibraries, be-
causethereare usually compoundsin such nix:

turesthat haveaffinity for the stationary phase
o linker moleculeinstead of the receptor.

2.4.2 Gel Permeation Chromatography-
Mass Spectrometry. Another type of chroma-
tography that has been combined with mass
spectrometry as a screening system for drug
discovery is gd permeation chromatography
(GPC) (45, 46). Alsocalled size-exclusionchro-
matography, GPC separates mol eculesaccord-
ing to size as they pass through a stationary
phase containing particleswith adefined pore
sze. During GPC-based screening, a library
mixture is pre-incubated with a macromolec-
ular receptor to alow any ligands in the li-
brary to bind, and then GPC is used to sepa
ratethelarge receptor-ligand complexesfrom
the unbound low molecular weight com-
poundsin the mixture. Finaly, ligandsarere-
leased from the receptor during reversed

complexes(L-R) are separated from the low
molecular weight unbound library com-
pounds using GPC. Next, the L-R complexes
are denatured during reversed phase HPLC
to release the ligands for MS-MS identifica
tion.

phase HPLC and identified either on-line or
off-line using tandem mass spectrometry.
This screening method is illustrated in Fig.
138.

During the pre-incubation and GPC steps,
any binding buffer may be used, because the
binding buffer will be removed during reverse
phaseLC-MSanalysis. However, the GPC sep-
aration step must be carried out quickly, be-
cause ligands begin to dissociatefrom the re-
ceptor immediately and can becomelost into
the size exclusion gdl. Despite this disadvan-'
tage, this approach allows both receptor and
ligand to be screened in solution, which avoids
some of the problems associated with the use
of affinity columns for screening. The GPC
LC-MSMS screening method should aso be
suitable for screening natural product ex-
tracts as wel as combinatorial library mix-
tures.

2.4.3 Affinity Capillary Electrophoresis—
Mass Spectrometry. Affinity capillary electro-
phoresis was originally used for the determi-
nation of the binding constants of small
molecules to proteins (47-49). This solution-
based technique is rapid and requires only
small amounts of ligands. Affinity constants
are measured based on the mobility change of
the ligand on interaction with the receptor
present in the electrophoretic buffer (50). By
combining affinity capillary electrophoresis
with on-linemass spectrometric detectionand





