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Hgure 1313 Identification d EHNA as the highest affinity ligand for adenosine deaminasein a
combinatorial library o 20 adenosineanalogsusing ultrafiltration electrospray mass spectrometry.
(Reproducedfrom Ref. 61 by permission d the American Chemica Society.)

combination of both. Thereleasedligandsare
identified on-line using APCI or electrospray
mass spectrometry (61) or collected and ana-
lyzed off-line using mass spectrometry, LC-
MS, or LC-MSMS(63).

An example of pulsed ultrafiltration mass
spectrometry for the screening of alibrary of
20 adenosineanalogsfor ligandsto adenosine
deaminaseisshownin Fig. 13.13. After a 15-
min preincubation of the library compounds
(17.5 wM each except for EHNA, which was
present at 1.75 pM) with 2.1 uM adenosine
deaminasein 50 mM phosphate buffer, an al-
Iquot containing 420 pmol of the receptor was
injectedintotheultrafiltration and washed for
8 min at 50 pL/min with water to removethe
phosphate buffer and unbound or weakly
binding library compounds. Methanol wasin-
troduced into the mobile phase to dissociate
theenzyme-ligand complex and release bound
ligandsfor identification by electrospray mass
spectrometry. During methanol elution, only
EHNA [erythro-9-(2-hydroxy-3-nonyl) ade-
nine] was detected asthe [M+H]™ ion of m/z
278 (Fig.13.13). In control experiments using
the library without enzyme, no library com-
pounds were detected during methanol elu-

tion (Fig. 13.13, Control). Despite being
present at a 10-fold lower concentration than
the natural substrate adenosine analogs,
EHNA waseasly identified becauseit had the
highest affinity among the library compounds
(K3 = 1.9 nM). Thisdemonstrates the use d
ultrafiltration electrospray mass spectrome-
try for identifyingahigh affinity ligand among
aset of analogsthat bind to a specificreceptor.
In a follow-up lead optimization study using
pulsed ultrafiltration mass spectrometry, a
synthetic combinatorial library of EHNA ana-
logs was screened for binding to adenosine
deaminase, and structure-activity relation-
shipsfor EHNA binding wereidentified (65).

As an illustration of the versatility o
pulsed ultrefiltration—-mass spectrometry,
binding assays for a variety o receptors have
been reported including dihydrofolate reduc-
tase (63), cyclooxygenase-2 (62), serum albu-
min (66, 67) and estrogen receptors (68). Not
only is pulsed ultrafiltration useful for identi-
fying ligands to different receptors, but awide
range of combinatorial libraries and natural
product extractsinany suitabl e bindingbuffer
may be screened. In addition to combinatorial
libraries, complex natural product extracts





