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Figure 17.29. Determination of the partition
ratio.

theinitial concentration of inhibitor, it will
depend on factors such astherate o diffu-
sion of the reactive speciesfrom the active
site, itsreactivity, and the proximity of the
target for covalent bond formation. A num-
ber of different methods have been used to
determinethe partition ratio. For example,
if, under the experimental conditions, the
rate of inactivation is relatively fast com-
pared to the chemical stability of the en-
zyme or the inhibitor, the partition ratio
can be determined kinetically by titration
of the enzyme activity. Thetitration mea
suresthe number of inhibitor moleculesre-
quired to completely inactivate the en-
zyme. In an experiment of this type,
increasing amounts of inhibitor are added
to a known, fixed amount of enzyme, and
thereaction isalowed to go to completion.
After gdl filtration or dialysis, a plot of the
amount of inhibitor per enzymeactivesite
and the remaining enzyme activity is
drawn (Fig. 17.29). The intercept with the
x-axis represents the minimum number of
equivalents o inhibitor necessary to inac-
tivate the enzyme completely (turnover
number). A turnover number of 6, such as
that shownin Fig. 17.29, indicates that on
average 5 equivalents of inactivator are
converted to product and only every sixth
equivalent of inhibitor leadstoirreversible
covalent bond formation (.e., the partition

ratio equals the turnover ratio minus 1).

Unfortunately, there are a number of fac-
torsassociated with this method that may
lead to misleading results (166). Another
method for determining partition ratiosis
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equilibrium dialysisaf theenzymewith ra-
diolabeled inactivator, followed by deter-
mination of the amount o radiolabeled
metabolites produced per radiolabeled en-
zyme. Perhaps the simplest method is for
caseswhere the rate of product formation
(i.e., k., = k41N Equation 17.46) can easily
be measured. | nthisinstance, both .., and
Binece @remeasured directly, with &, /%; a0t
beingthe partition ratio (166,167).

A more detailed discussion o the re-
gquirements for mechanism-based inhibi-
tion can befound in a recent review by Sil-
verman (166).

3.2 Affinity Labels

Affinity labels are potentially good drugs, al-
though the presence of a reactive functional
group can make them somewhat nonselective
and pronetoward reactionwith other proteins
and metabolites. If the affinity label is highly
selective toward its target enzyme and has a
great affinity for the enzyme's activesite, this
drawback can be overcome kinetically. Once
theinhibitor isbound, the unimolecular reac-
tion between theinhibitor and an amino acid
residuein close proximityisentropically quite
favorable compared to a bimolecular reaction
between two free moleculesin solution. This
proximity effect has resulted in rate enhance-
ments asgreat as 10° (172) and meansthat a
reagent that is, in itself, only weakly active,
may behighly reactivewhenitisreformulated
as an affinity label. More in-depth discussion
on thistopic can befound elsewhere (39, 173,
174).

The design of a potent affinity label re-
quiresthestudy of theinitial requirementsfor
theinhibitor to bind to the active site. Next,
regionsaf bulk tolerance are determined that
are useful for the introduction of a reactive
functional group. In some cases, it might be
advantageous to place the reactive group at
theend of aspacer arm, particularly if no nu-
cleophilic amino acid residue isin close prox-
imity to thereactivegroup. However, not only
thelocation and orientation, but also the size
and inherent reactivity o the reactive func-
tional group are critical for its potential asan
affinity label.

Perhapsthe archetypical example o an af-
finity label is TPCK (66) (Fig. 17.30). This





