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Fig. 1. Antifungal activity of the purified bean chiti-
nase against the grwoth of A. fumigatus assessed
by the hyphal-extension inhibition assay.

Serial dilutions of the protein in 50 ! of 10 mM so-
dium acetate (pH 5.0) applied to discs 1 through 4
so that 10, 5, 2, 0.5 pg of chitinase wre applied, respec-
tively. An equal volume of the buffer was applied to
disc 5 as a buffer blank (control)

Table 1. Antifungal activity of the purified bean chiti-
nase against the growth of various fungi assessed
by the hyphal-extension inhibition assay

Concen- Aspergillus Botrytis Fusarium Rhizoctonia

tration  fumigatus cinerea oxysporum  solani

Buffer - - - -
0.5 ug - - - -
Lopwg  +/— +/~ +/- -
2.0 ug + +/~ + +/—
50pug  ++ + ++ +

100pg  +++ + +++ ++

~ . No inhibition, +/~ :Doubtful, + : Weak inhibi-
tion, - ++ : Moderate inhibitions, + + + : Serious
inhibition
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Table 2. Antifungal activities of some crude enzymes
against the growth of various fungi assessed by the
hyphal-extention inhibition assay

Aspergillus Botrytis Fusarium Rhizoctonia

Source . X .
Sfumigatus cinerea oxysporum  solami

Bean ++ + + +
chitinase

Serratia — - - —
marcescens
chitinase
(C1050)

Streptomyces - - — -
griceus
chitinase
(C6137)

Egg white - - — —
lysozyme
(L6876)

Papaya - - - —
protease
(P4880)

ol g AFE uigto g WA M2 tE YEANA
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Table 3. Enzyme activities of the purified protein for
various substrates

Specific activity

Assay (Unit/mg protein)
Chitinase 60.08
B-Hexosaminidase 0.14
B-Galactosidase 0.14
B-Glucosidase 0.14
Lysozyme 25.0
Neuraminidase 0

Each protein of 5 yg was placed‘oon sterile paper disc
around the perimeter of the fungal culture and a cres-
cent shaped zone of inhibition was obsrved around the
disc. The numbers in parentheses are Sigma product
nubmers.

— > No inhibition, + : Weak inhibition, + + : Mode-
rate inhibition

Aliquots of the purified protein were incubated with
swollen chitin for chitinase,” p-nitrophenyl-N-acethyl--
D-glucosaminide for B-hexosaminidase,'® p-nitrophenyl-
B-D-galactoside for B-galactosidase,'® p-nitrophenyl-p-
D-glucoside for B-glucosidase,'® Micrococcus lysodeikti-
cus cells for lysozyme,?V and muscin for neuraminidase,”
respectively.
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Antifungal activity of a chitinase purified from bean leaves

Ro-Dong Park, Kyong-Sook Song and Ihn-Woong Jung(Department of Agricultural Chemi-
stry, Chonnam National University, Kwangju 500-757, Korea, Plant Molecular Biology and
Biotechnology Research Center, Gyeongsang National University, Chinju 660-701, Korea)

Abstract | In order to elucidate the plant-microorganism relationship, we purified an ethy-
lene-inducible, basic 30 KD endochitinase from bean leaves and studied its antifungal ac-
tivity by a hyphal extension-inhibition assay. The purified chitinase was effective in the
inhibition of hyphal growth of Aspergillus fumigatus, Botrytis cinerea, Fusarium oxysporum
and Rhizoctonia solani, while microbial chitinases of Servatia marcescens and Streptomyces
griceus, egg white lysozyme and papya protease didn’t affect hyphal growth of the fungi.
The chitinase degraded the cell walls of Micrococcus lysodetkticus, suggesting the lysozyme
activity of the chitinase. We discussed the implication of the bifunctional chitinase/lysozyme
activities of the protein with hydrolysis of chitin in the rapidly extending hyphae of the
fungi.



