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Purification and Properties of Trehalase from Rhizoctonia solani
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Abstract — Nonregulatory trehalase has been purified from mycelia of Rhizoctonia solani, a
pathogen of rice sheath blight. Purification procedures involved sonification, gel filtration and
fast protein liquid chromatography. Purity was confirmed by isoelectric focusing with silver
staining. The purified trehalase was estimated to have a molecular weight of 54,000 and pl
point of 5.1. Maximal activity was observed at pH 5.4 and temperature 45C. The purified treha-
lase exhibited on apparent Km for trehalose of 3.11 mM and a Vmax of 105.3 ymol min~ "X mg "'
Validamycin, a commercial antibiotics of rice sheath blight, was a non-competitive inhibitor

of Rhizoctonia solani trehalase.
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Fig. 1. Schematic diagram of purification steps for tre-
halase from Rhizoctonia solani.
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Fig. 2. Gel filtration on Sephadex G-10 of the crude enzyme from Rhizoctonia solani.
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Fig. 3. Gel filtration on Sephadex G-100 of the pooled fraction from the Sephadex G-10 column.
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Fig. 4. FPLC on Mono (Q of the pooled fraction from
the Sephadex G-100 column.
Column: Mono Q HR 10/10, Buffer: 20 mM phosphate

buffer (pH 6.5), Gradient: 0~05M NaCl linear gre-
dient, Flow rate: 1.0 m{/min.
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Fig. 5. FPLC on Mono S of the pooled fraction from
the Mono Q column.
Column: Mono S HR 10/10, Buffer: 20 mM acetate bu-
ffer (pH 4.8), Gradient: 0~0.5M NaCl linear gradient,
Flow rate: 1.0 m//min.
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Fig. 6. Last protein liquid chromatogram of purified
trehalase on Superose 12 HR 10/30 column.

Buffer: 100 mM acetate buffer (pH 5.4), Flow rate: 0.7
m//min.
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curves of the purified trehalase from Rhizoctonia solani.
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Fig. 8. Estimation of molecular weight of Rhizoctonia

solani trehalase by FPLC gel filtration.
Column: Superose 12 HR 10/30 column, Buffer: 100
mM acetate buffer (pH 54), Flow rate: 0.7 m//min.
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Fig. 9. Determination of pl of the Rhizoctonia solani
by isoelectric focusing with standard protein.

Table 1. Effect of cyclic AMP and ATP on trehalase
activity

Treatment Trehalase activity (IU)
Trehalase (0.250
Trehalase +cAMP (10 uyM)* 0.247
Trehalase + ATP (0.1 mM)* 0.251

*After incubation with ¢cAMP or ATP for 5 min, and
then assayed for trehalase activity
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Table 2. Inhibitory effect of various antibiotics on Rhi-
zoctonia solani trehalase

Antibiotics  Trehalase Antibiotics Trehalase
inhibition inhibition
Kanamycin — Blastictdin -~ - -
Penicillin — Ventunicidin -
Tyrosin — Polyoxine —
Streptomycin — Nystatin —
Lincomycin = Kasugamycin —
Gentamycin - Cycloheximide —
Tetracyclin - Mutanolysin —
Bacitracin — Validamycin +
Positive: + Negative: —
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Fig. 10. Line weaver-Burk plot of initial rate of treha-
lase activity with (@ —®) or without validamycin (A —
A).
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