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Functional analysis of alpha-1,3-glucanase: the enzyme participates in fungal cell-w
all hydrolysis

YANO, Shigekazu
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Bacillus circulans KA-304 alpha-1,3-glucanase (Agl-KA) is a multi-domain enzyme, a
nd it includes N-terminal DS1, CB6, DS2, UCD, and C-terminal catalytic domain. To clarify the role of the
se domains, we constructed several domain deletion enzymes and GFP-fusion proteins. As the results, DS1,
CB6, and DS2 domain bound to alpha-1,3-glucan and fungal cell-wall, and that binding efficiency was increa
sed by combined action. The findings indicate that DS1, CB6, and DS2 are novel alpha-1,3-glucan binding do
main.

In order to obtain the further information on structure and function of alpha-1,3-glucanases, we ﬁurified

and characterized a novel alpha-1,3-glucanase (Agl-FH1) of Paenibacillus glycanilyticus FH11. Although the
properties of Agl-FH1 were almost the same as those of Agl-KA, the amino acid sequence of catalytic domai
n of Agl-FH1 showed approximately 20% identity to that of Agl-KA. The results may be beneficial to clarify
the catalytic mechanism of the enzyme in the future.
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a-1,3-Glucan hydrolyzing activity (A)
and Protoplast forming activity (B).
(A) 0-1,3-Glucan hydrolyzing activity was determined at
30°C in 50 mM potassium phosphate buffer using 1% of
substrate and 0.15 nmol/mL enzyme
(B) Each enzyme (2 nmol/mL) was added to a reaction
mixture for protoplast formation, which contained 2 nmol/mL
chitinase I, 50 mM potassium phosphate buffer (pH 5), 500
mM monnitol, and 0.1 mg of Scommune mycelia.
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Cell wall-binding activity of GFP fusion
proteins.
A, C,E, G I, K and M are fluorescence images, B, D, F, H, J,
L and N are light images.
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Phylogenetic tree of a-1,3-glucanases.

Abbreviations and accession number of a-1,3-glucanases are
as follows: PgAgl-FHI1, a-1,3-glucanase P. glycanilyticus
FHI11 (type I); PgAgl-FH2, a-1,3-glucanase P. glycanilyticus
FHI1 (type 1I); BcAgl-KA, o-1,3-glucanase B. circulans
KA-304 (BAE98302); PhMut, o-1,3-glucanase P. humicus
(BAI23187); PcMutP, a-1,3-glucanase P. curdlanolyticus
(ADT91063); PkMuA, a-1,3-glucanase Paenibacillus sp.
KSM-35 (BAG15878); PkMuB, a-1,3-glucanase Paenibacillus
sp. KSM-86 (BAF56208); PkMuCl, o-1,3-glucanase
Paenibacillus  sp. KSM-126 (BAG15879); PkMuC2,
a-1,3-glucanase Paenibacillus sp. KSM-126 (BAG15880);
PkMuE, a-1,3-glucanase Paenibacillus sp.
KSM-138(BAH10514); PjAPHP0617, APHP Paenibacillus
sp. JDR 2 (YP_003009383); PJAHPH3616, Paenibacillus sp.
JDR 2 (YP_003012334); PyAPHP, APHP Paenibacillus sp.
Y412MC10  (YP_003242479); PvAPHP, P. vortex
(WP_006209693).
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