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Characterization of Canavalin-hydrolyzing Protease
in the Cotyledons of Canavalia lineala Seedlings

Koh, Suck-Chan

Abstract
The canavalin-hydrolyzing protease was isolated by a DEAE-Sephace'l—- EEM the
cotyledons of Canavelia lineala, and characterized by sensitivity to protease inhibitors and
divalent cations, and hydrolytic specificity on synthetic substrates. This prorease was
inhibited by metalloproteinase inhibitors such as phenanthroline, EDTA and DTT, and also
inhibited by divalent cations of Zn* and Cu®. Furthermore, this protease readily hydrolyzed
synthetic esters of Cbz-gly-ONP, Cbz-gln-ONP and Cbz-ala-ONP, indicating that this

canavalin-hydrolyzing protease is similar to vicilin peptidohydolase in mung bean.
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Fig. 1. DEAE-Sephacel column chromatography of the enzyme solution from the cotyledons
of Canavalia lineala seedlings. After sample loading, the column was washed with
100 mM borate buffer(pH 8.0) and the protein was eluted with a NaCl gradient (0-1
M). Protein(0) and BApNAase(®) were assayed in each fraction.
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Fig. 2. Effects of prorease inhibitors on the canavalin hydrolysis by the canavalin-
hydrolyzing protease. The molecular markers were loaded in lane M. The reaction
mixtures were incubated in the abscence(S, only canavalin; E, only enzyme: C,
contol) and the presence(I, iodoacetic acid: D, DAN; P, phenanthroline: A,
aprotinin) of protease inhibitors. The letters(i and f) represent respectively initial
and final mixtures in reaction and f° represent final mixture in abscence of inhibitors
but in the presence of solvents for each inhibitor. The arrow (CAN) indicates 49
kd canavalin subunit used as the substrate and the arrows{a and b) indicate the
hydrolytic products of 49 kd canavalin subunit.
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Fig. 3. Effects of protease inhibitors (A) and divalent cations (B) on the canavalin hydrolysis
by the canavalin-hydrolyzing protease. The reaction mixtures were incubated in the
abscence(C) and the presence of protease inhibiters ~iedcic il ulid, b, EDTA;

P, phenanthroline; D, DTT) or divalent cations(Ca, Ca*: Zn, Zn*; Cu,

Cu®).

The letters(i and f) in lane C represent respectively initial and final mixtures in
reaction. The arrow (CAN) indicates 49 kd canavalin subunit used as the substrate
and the arrows(a and b) indicate the hydrolytic products of 49 kd canavalin subunit.
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Table I. Hydrolysis of synthetic substrates
by the canavalin-hydrolyzing protease.
Non-enzymic, spontaneous degradation of
the substrates was determined in parallel

assays and was substracted in the
reported values.

Substrates unit/:C't‘m:)‘:otein
Cbz-gly-ONP 3.9 = 0.2
Cbz-gin-ONP 3.7 £ 0.1
Cbz-ala-ONP 3.7 £ 0.2
Cbz-val-ONP 2.6 = 0.1
Cbz-asn-ONP 2.1 £ 0.4
Cbz-tyr-ONP 2.1 + 0.2
Cbz-trp~ONP 1.6 £ 0.1
Cbz-leu-ONP 1.6 £ 0.1
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