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Note

Concanavalin A: Relation between hapten inhibition indexes
and association constants for different glycosides
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In studies on carbohydrate specificity with the lectin® concanavalin A (con A),
carbohydrates of low molecular weight have been extensively? used as hapten
inhibitors of turbidity formed between the lectin and polysaccharides.

These results, expressed as inhibition indexes, have been interpreted in terms
of association constants?, and have been used>*# in linear free-energy relations. The
evidence supporting this approach is either restricted to carbohydrates with iow
affinity?, or is not entirely consistent when methyl® or p-nitrophenyl glycopyranosides’
of a-D-glucose or a-D-mannose are compared. We now report that inhibition indexes
of several glycosides show a simple relationship with their association constants at
25°, ranging from 70 to at least 6 x 10* M™%, This clearly illustrates the value of the
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Fig. 1. Correlation between inhibition indexes (Mso) and association constants for glycosides
interacting with con A. The glycosides are numbered according to Table 1.
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turbidimetric inhibition test, even for glycosides with high affinity, and indicates that
all glycosides compete with the polysaccharide, at a single binding-region.

Experimental and literature values of the association constants for glycosides
are compared with their Mg, values in Table I. Their relationship is illustrated in
Fig. 1. These values were determined with con A samples, potentially containing
slightly different. amounts of intact polypeptide chain; it is known that con A,
entirely composed of intact chains, shows affinities that are higher® by 10-15%
(Ref. 9) than for naturally occurring con A. Nevertheless, there is excellent agreement
between the association constants, determined by three different methods in the pH
range 5.4-7, and the My, values.

The graph in Fig. 1 corresponds to the equation —log M;, =log K—0.245,
the experimental. parameter of which is determined by the concentration and the
affinity of the polysaccharide. The deviation for p-nitrophenyl f-b-glucopyranoside
(2) is disregarded as the low affinity precludes measurements of significant differences
by photometric assay, even at concentrations of con A of 20 mg/ml.

The observed linear relationship corresponds to the equation valid for com-

petitive enzyme kinetics, namely,
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in which I, is the inhibitor concentration giving 50% inhibition at constant substrate
concentrations S, and K, and K; are the Michaelis constant and the inhibitor
(dissociation) constant. A similar equation can be valid for hapten inhibition of con
A-glycogen turbidity, provided that (@) the turbidity is proportional to the concen-
tration of the lectin—polysaccharide complex, and (b) in this mutual, depletion binding
system, the affinity of the polysaccharide is considerably higher than the affinity of the
glycoside in order to substitute the total concentration of the latter for its concen-
tration free at equilibrium.

These conditions seem to be met with in the con A-glycogen system, as the
linear relationship extends to the «-D-mannosides with highest affinities. Thus, all
M, values obtained are a'dependable measure of affinity and may be used in linear
free-energy relationships. It can be anticipated that this holds a fortiori for affinity
studies using polysaccharides or glycoproteins having nonreducing end-groups
identical to the monosaccharide for which the protein has the highest affinity.

An important conclusion about the carbohydrate binding-site of con A is that
all methyl or aryl glycosides (x or B) compete for glycogen at the carbohydrate
binding-site with affinities that show a simple relationship with their association
constants. This conclusion applies to other results®:® for o-iodophenyl f-p-gluco-
pyranoside and strongly suggests that all glycosides bind at a single, and carbo-
hydrate, specific binding-site in con A, adding additional and quantitative support to
the conclusion of Bessler et al.>.
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EXPERIMENTAL

Con A was isolated using!® Sephadex G-75. Glycosides were obtained as
reported®. Inhibition indexes are expressed as the molarity of a given glycoside
causing 50% inhibition (Mg,) of the turbidity formed between 1.5 mg of glycogen
(Merck) and 0.37 mg of con A (3 ml, 25°, pH 7). Some literature values for inhibition
indexes were calculated* as M, values. Association constants were determined* by
equilibrium dialysis at pH 5.4 and 25°, by assay of the ligand free at equilibrium.
p-Nitrophenyl glycosides were determined spectrophotometrically at 313 nm, and
p-mannose was determined!! with p-hydroxybenzoic acid hydrazide at 410 nm
(em 1.64 10* M~ 1) in neutralized acid hydrolysates.
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