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Chitinases (EC 3.2.1.14) catalyze the hydrolysis of chitin, which is a -1 ;4-linked homopolymer or
oligomer of N-acetyl glucosamme Based on their amino acid sequences, chitinases are divided into glycoside
hydrolase family 18 (GH18) and 19 (GH19). One of the physiological roles of these chitinases is to protect
plants against fungal pathogens by degrading chitin, a major component of the cell wall of many fungi. GH19
chitinases have been found in many seed plants and some bacteria, and many of them exhibit antifungal
activity, However many GH18 chitinases from plants and many bacteria do not exhibit antifungal activity.

Chitinase-A (PrChi-A), molecular mass 42 kDa, was purified from the leaves of a fern (Pteris ryukyuensis)
using several column chromatographies. A cDNA encoding PrChi-A was cloned by rapid amplification of
cDNA ends and polymerase chain reaction procedures. The deduced amino acid sequence indicated that.
PrChi-A is composed of two N-terminal LysM domains and a C-terminal catalytic domain, belonging to the
group of plant class I1Ib chitinases, linked by proline, serine, and threonine-rich regions. This type of chitinase
is the first report of plant GH18 chitinase having extra LysM domains. LysM domains are found in a variety of
peptidoglycan- and chitin- -binding proteins. In the plant kingdom, LysM domains are found in receptors of
chitooligosaccharide and related compounds. To clarify the role of LysM domains in PrChi-A, mutational
analyses were done. Wild-type PrChi-A had chitin-binding and antifungal activities, but a mutant without LysM
domains had lost both activities. These results suggest that the LysM domams contribute significantly to the
antifungal activity of PrChi-A through their binding activity to the chitin in the fungal cell wall. Although the
canonical three-dimensjonal LysM domain structure has been sorlved, the interaction of LysM domain with
ligands is not clarified to date. The titration experiments, monitored by 2DD-NMR, ailowed us to tdentify several
residues the domain, which are critical with chitin binding. Mutagenesis experiments showed that Tyr72

precisely involved in the chitin- binding ability of LysM domain from PrChi- A, through stacking interaction.

To examine the contribution of LysM domain to antifungal activity of other GH18 chitinases, the chimeric
chitinases were constructed and characterized. The chimeric chitinases possessing LysM domain was made by
plant class 111 chitinase (pineapple leaf chitinase A, PLChiA) and class IITb chitinase (tulip bulb chitinase-1,
TBC-1). A complementary DNA encoding PLChiA was cloned, sequenced, and expressed in Escherichia coli
cells. Based on the amino acid sequence homology, PLChiA belongs to the class II1 chitinases in glycoside
hydrolase family 18.

By connecting the LysM domain and linker region of PrChi-A to otherrGH 18 chitinases, both the
hydrolyzing activity and binding ability toward insoluble chitin were increased. In addition, the chimeric GH18

chitinases acquired antifungal activity against Trichoderma viride.
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