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Purification and Characterization of B-1,3-glucanase from Hevea brasiliensis
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Abstract

*

f3-1,3-Glucanase was studied in latex of RRIM 600 rubber clone. It was detected
n many parts of rubber trees such as latex (C-serum and B-serum), leaves and root.
B-serum was prépared from organelles called lutoids. It contains high level of B-1,3-
glucanase activity ca.1,500-2,000 units/liter of latex. The enzyme was purified from
B-serum by ion-exchange and affinity chromatography on CM-cellulose and Con A-agarose
columns, respectively. The percent yields of Gl and Gll are 3.8 and 1.3 and the percent

recoveries are 70.2 and 16.8 respectively.
The two isozymes, revealed under SDS-PAGE and gel filtration to be monomeric

proteins. They are basic proteins with pl higher than 8.3. The enzymes effectively
hydrolysed laminarin and CM-pachyman but they did not hydrolysed pustulan and the
other glucans. Therefore, the enzymes are specific to only B-1,3—g|ycosidic linkage.

They are classified as endo-[3-1,3-g|ucanase because they failed to hydrolyse
Wopheny! B-D—glucoside substrate. Both isozymes are relatively heat stable which
remain fully active up to 60 °C. The temperature optimum are 35-40 °C. The pH stability
of two isozymes are 4.0-9.0 and pH optimum are 4.5 and 5.0 respectively. Gll is a
glycoprotein containing glucose andf/or mannose as carbohydrate moiety, because of its

strong binding property to Con A column.

Kinetic analyses with laminarin 0.2-1.4 mg./ml. as substrate indicate appearent

Ky, values of 1.25 mg./mi. (Gl), 1.33 mg/ml. (Gl) and Vmax of 0.153 Ag40/min and

A540/min respectively. The two isozymes are monomeric proteins.
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Their molecular weights are 29.6 and 33.1 kD when determined by gel filtration
and are 31.6 and 34.7 kD when determined by sodium dodecy! sulfate polyacrylamide gel
elec;tophoresis (SDS-PAGE). The level of enzyme B-1.3-glucanase in B-serum of GT1 was
found to be two times higher than that of B-serum of RRIM 600. The number of
|sozymes was also different. There were two isozymes, Gl and GlI, in RRIM 600 but only
GH detected in GT1. The study on effect of ethylene mdlcated that this plant hormone
induced the actively level of B-1 ,3-glucanase i‘n rubber trees. The resulted indicated that it
increases of glucanase activities up to 2.5 fold in RRIM 600 and 3 fold in GT1,

respectively.
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