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Chitooligosaccharides produced by the hydrolysis of partially N-acetylated chitosan are known to
| have many biological activities. Chitosanases are produced by various bacteria and fungi, and are
useful in the preparation of biofunctional chitooligosaccharides. The productive binding of
| hexasaccharide to the chitosanase from Streptomyces sp. N174 was described by a symmetrical
model including subsites (-3)(-2)(-1)(+1)(+2)(+3), cleavage occurring in the middle. Furthermore, the
chitosanases reported to date hydrolyze (GleN)s to produce (GleN); as main product and small |
amounts of (GlcN), and (GlcN),. Hence, we prepared ]oartlally N-acetylated chitohexaose by
enzymatic degradation of partially N—acetylated chitosan.

Chitosanase II was purified from the culture filtrate of Aspergillus  fumigatus ATCC13073.
Analysis of the degradation products generated from partially N-acetylated chitosan showed that
chitosanase II split GIcN-GlcN and GleNAce-GleN bonds but not GlcNAc-GleNAce or (GlcN-GlcNAc,
suggesting that it is a Subclass I chitosanase. Reaction rate analysis of (GlcN)s-GIcNAc suggested
that the (+3) site of chitosanase II recognizes the GIcNAc residue rather than the GlcN residue of its
substrate. On the other hand, the K, value of chitosanase II for (GIcN),-GIcNAc-(GIeN); was higher
than that for (GlcN)g, which differ only at subsite (-1). Although chitosanase II can cleave both the
GleN-GleN and the GIcNAc-GIcN bond, subsite (-1) appears preferably to recognize the GleN over
the GlcNACc residue.

Chitosanases are classified into three subclasses according to their specificity for the hydrolysis of
the B-glycosidic linkages in partially N-acetylated chitosan molecules: Subclass I chitosanases split
both GIeN-GlcN and GlcNAc-GIcN bonds, Subclass I chitosanases split only the GIcN -GlcN bond,
and Subclass III chitosanases split both GIcN-GIcN and GleN-GIcNAc bonds. The results for the
hydrolytic specificities of chitosanases belonging to subclasses L, II, and III toward chitohexaose and
Nl,N“-diacety‘[chitohexaose agreed with previous results obtained by analysis of the hydrolys:is
products of partially N-acetylated chitosan. Our new simple and rapid method using chitohexaose and
N ,N'-diacetylchitohexaose makes it possible to determine the hydrolytic specificity of chitosanase ‘
without separation of the oligosaccharide products obtained by enzymatic digestion of partially |
N-acetylated chitosan, and without MS or NMR spectrometry. Chitosanases from Amycolatopsis sp.
CsO-2 and Pseudomonas sp. A-01 showed broad cleavage specificity. They cleaved both the
GlcNAc-GleN and the GIeN-GIcNAc bonds in addition to the GIcN-GIcN bond in the substrate.
Thus, both enzymes were new chitosanases. The chitosanases were divided into four subclasses
according to their specificity for hydrolysis of the B-glycosidic linkages in partially N—acetylated
chitosan.
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